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C'Chapter 0 contains [essons on topicé from previous courses. You
can use this chapter in various ways.

= Begin the school year by taking the Pretest. If you need
additional review, compiete the lessons in this chapter. To
verify that you have successfully reviewed the topics, take the
Posttest.

= As you work through the text, you may find that there are
topics you need to review. When this happens, complete the
individual lessons that you need.

= Use this chapter for reference. When you have questions
about any of these topics, flip back to this chapter o review
definitions or key concepts.
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You will review several concepts, skills, and vocabulary terms as you study Chapter 0.
To get ready, identify important terms and organize your resources.

[0S StudyOrganizer " _IReviefc_lbula -

Throughnut this text, you will be invited to use Foldables to English Espaiiol

organize your notes. integer p.P7  entero

absolute value  p.P11  valor absolute
opposites p.Pi1 opuestos
reciprocal p.P18 reciproco

perimeter p.P23  perimetro
® You can use them as your math journal for recording main

: : . p circle p.P24 circulo
ideas, problem-solving strategies, examples, or questions . -
you may have. diameter p.P24 diametro

center p.P24 centro
circumference p.P24  circunferencia

Whiy should you use them?
e They help you organize, display, and arrange information.
* They make great study guides, specifically designed for you.

o They give you a chance to improve your math vocabulary.

| How should you use them? radius p.P24 radio

| ® Write general information — titles, vocabulary terms, area p.P26 area
concepts, questions, and main ideas — on the front tabs of volume p.P29 volumen
your Foldable.

surface area p.P31 area de superficie
probability p.P33  probabilidad
sample space  p.P33  espacio muestral
complements p.P33 complementos
tree diagram p.P34 diagrama de arbol

| ® Write specific information — ideas, your thoughts, answers
to questions, steps, notes, and definitions — under the tabs.

s |se the tabs for:
»math concepts in parts, like types of triangles,

| esteps to follow, or - odds p.P35 probabilidades
i sparts of a problem, like compare and conirast mean p.P37 media
g g;gg; or what, where, when, why, and how median p.P37 mediana

- mode p.P37 moda

* You may want to store your Foldables in a plastic a P38 ran
zipper bag that you have three-hole punched to fit in nge P ango
your notebook. guartile p.P38 cuartil

interquartile range  p.P38  amplitud intercuartilica
When should you use them? outliers p.P33 valores atipicos

e Set up your Foldable as you begin a chapter, or when you bar graph p.P41 grafica de barras
start learning a new concept. histogram  p.P41  histograma

line graph p.P42 grafica lineal

* Use your Foldable to review for homework, quizzes, circle graph . P42
and tests.

® Write in your Foldable every day.

grafica circular
box-and-whisker plot p.P43 diagrama de caja y patillas

(P
KB P2 | chapter 0 | Preparing for Integrated Math |
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Determine whether you need an estimate or an
exact answer. Then solve.

1. SHOPPING Addison paid $1.29 for gum and $0.89
for a package of notebook paper. She gave the
cashier a $5 bill. If the tax was $0.14, how much
change should Addison receive?

2. DISTANCE Luis rode his bike 1.2 miles to his
friend’s house, then 0.7 mile to the video store,
then 1.9 miles to the library. If he rode the same
route back home, about how far did he travel
in all?

Find each sum or difference.
3. 20 + (-7) 4. -15+6

5 —9-22 6. 18.4 — (=3.2)
7. 23.1 + (—9.81) 8. —5.6 + (—30.7)

Find each product or quotient.
9. 11(-8) 10. —15(-2)
11. 63 + {(-9) 12, =22 + 11

Replace each @ with <, >, or = to make a true

sentence.
7 .2
13 5 ®

1
20 ®3 14. 015 @ 3

15. Order 0.5, —%, ~0.2, and % from least to greatest.

Find each sum or difference. Write in simplest form.

16. 242
n 3
7. 4 -2
18. 1 4
_3
19, -2

Find each product or quotient.
20. 2.4(-0.7) 21, —-40.5 + (—8.1)

Name the reciprocal of each number.
4 _3
22. 1T 23. =

Find each product or quotient. Write in
simplest form.

24, 2 -1

25.

. U=
u-rla" I
|
|
nju
e

26.
27.

2 . f 2
28. 21 (15)

T
1 2
29, 25.E

D=
N

Express each percent as a fraction in simplest form.
30. 20% 31. 7.5%

Use the percent proportion to find each number.
32. 18 is what percent of 72?

33. 35is what percent of 200?

34. 24 is 60% of what number?

35. TEST SCORES James answered 14 items correctly
on a 16-item quiz. What percent did he answer
correctly?

36. BASKETBALL Emily made 75% of the baskets that
she attempted. If she made 9 baskets, how many
attempts did she make?

Find the perimeter and area of each figure.

3. g 38.
20 cm
ain. 18 12cm

i
H

l:L—‘I——-[j 16¢cm

39. A parallelogram has side lengths of 7 inches and
11 inches. Find the perimeter.

40. GARDENS Find the perimeter of the garden.

43m 8.7m

i0m

connectED.mcgraw-hlil.com P3



Find the circumference and area of each circle.
Round to the nearest tenth.

4. 42,

43. BIRDS The floor of a birdcage is a circle with a
circumference of about 47.1 inches. What is the
diameter of the birdcage floor? Round to the
nearest inch.

Find the volume and surface area of each
rectangular prism given the measurements below.

A, ¢=3cm,w=1cm h=3cm
45, {=6ft,w=2fh=5ft

46. Find the volume and surface area of the
rectangular prism.

Jcm

b
B Scm

"
The

2cm

One pencil is randomly selected from a case
containing 3 red, 4 green, 2 black, and 6 blue
pencils. Find each probability.

47. P(green) 48. P(red or blue)

49. Use a tree diagram to find the sample space for
the event a die is rolled, and a coin is tossed. State
the number of possible outcomes.

One coin is randomly selected from a jar
containing 20 pennies, 15 nickels, 3 dimes,

and 12 quarters. Find the odds of each outcome.
Write in simplest form.

50. a penny 51. a penny or nickel

P4 | Chapter 0 | Pretest

| 52, A coin is tossed 50 times. The results are shown
in the table. Find the experimental probability of
heads. Write as a fraction in simplest form.

Number
of Times

heads

tails 28

Find the mean, median, and mode for each set
of data.

53. {10, 11, 18, 24, 30}
54. {4,8,9,9,10, 14, 16}

55. Find the range, median, lower quartile, and
upper quartile for {16, 19, 21, 24, 25, 31, 35}.

56. SCHOOL Devonte's scores on his first four Spanish
tests are 92, 85, 90, and 92. What test score must
Devonte earn on the fifth test so that the mean
will be exactly 90?

57. MUSIC The table shows the results of a survey in
which students were asked to choose which of
four instruments they would like to learn. Make
a bar graph of the data.

Favorite Instrument

Instrument | Number of Students

drums
guitar 12
piano
frumpet 7

58. Make a double box-and-whisker plot of the data.
| A: 42,50, 38, 59, 50, 44, 46, 62, 47, 35, 55, 56
B: 47, 49, 48, 49, 40, 54, 56, 42, 57, 45, 45, 46

59. EXPENSES The table " Money Spent at the Fair
shows how Dylan spent
his money at the fair.

How Spent | Amount ($)

What type of graph is rides g
the best way to display food 10
these data? Explain your games 4
reasoning and make

a graph of the data.



.- Objective

problem-solving pfan.

5 NewVocabulary
four-step problem-solving
plan
defining a variable

' Common Core

State Standards
Mathematical Practices
1 Make sense of problems

and persevere in salving
them.

@ Use the four-step

Plan for Problem Solving

Using the four-step problem-solving plan can help you solve any word problem.

KeyGoncept Four-Step Problem Solving Plan
EZE solve the Problem.

B check the Solution.

21 understand the Problem.

| EH Pian the Solution.
IL T -y . S

Each step of the plan is important.

EZ XD Understand the Problem

To solve a verbal problem, first read the problem carefully and explore what
the problem is about.

* Identify what information is given.
¢ Identify what you need to find.

Plan the Solution

One strategy you can use is to write an equation. Choose a variable to
represent one of the unspecified numbers in the problem. This is called
defining a variable. Then use the variable to write expressions for the other
unspecified numbers in the problem.

EE Solve the Problem
Use the strategy you chose in Step 2 to solve the problem.

Check the Solution
Check your answer in the context of the original problem.
* Does your answer make sense?
* Does it fit the information in the problem?

(&) Use the Four-Step Plant o -
FLOORS Ling's hallway is 10 feet long and 4 feet wide. He paid $200 to tile his
hallway floor. How much did Ling pay per square foot for the tile?

Understand

We are given the measurements of the hallway and the total cost of the
tile. We are asked to find the cost of each square foot of tile.

Plan Write an equation. Let f represent the cost of each square foot of tile.

The area of the hallway is 10 x 4 or 40 ft2

40 times the cost per square foot equals  200.

40 - A = 200

Solve 40 - f = 200. Find f mentally by asking, “What number times 40 is 2007”
f=5
The tile cost $5 per square foot.
Check If the tile costs $5 per square foot, then 40 square feet of tile costs 5 » 40

or $200. The answer makes sense.

cunnetED.mcgraw-hfll.com !
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When an exact value is needed, you can use estimation to check your answer.

“SELIEA Uss the Four-Step Plan

TRAVEL Emily’s family drove 254.6 miles. Their car used 19 gallons of gasoline.
Describe the car’s gas mileage.

We are asked to find the gas mileage of the car.

Plan Write an equation. Let G represent the car’s gas mileage.
gas mileage = number of miles + number of gallons used
G=2546+19

Solve G =2546+19
= 13.4 mi/gal
The car’s gas mileage is 13.4 miles per gallon.

Check Use estimation to check your solution.
260 mi + 20 gal = 13 mi/gal

Since the solution 13.4 is close to the estimate, the answer is reasonable.
N

Determine whether you need an estimate or an exact answer. Then use the four step
problem-solving plan to solve.

1.

) re | Lesson 0-1 |

DRIVING While on vacation, the Jacobson family drove 312.8 miles the first day,
177.2 miles the second day, and 209 miles the third day. About how many miles
did they travel in all?

. PETS Ms. Hernandez boarded her dog at a kennel for 4 days. It cost $18.90 per

day, and she had a coupon for $5 off. What was the final cost for boarding
her dog?

. MEASUREMENT William is using a 1.75-liter container to fill a 14-liter container of

water. About how many times will he need to fill the smaller container?

. SEWING Fabric costs $5.15 per yard. The drama department needs 18 yards of the

fabric for their new play. About how much should they expect to pay?

. FINANCIAL LITERACY The table shows donations to help purchase a new tree for the

school. How much money did the students donate in all?

Number of Amount of
Students Each Donation
20 $2.50
15 $3.25

. SHOPPING Is $12 enough to buy a half gallon of milk for $2.30, a bag of apples for

$3.99, and four cups of yogurt that cost $0.79 each? Explain.

Plan for Problem Solving

Understand We are given the total miles driven and how much gasoline was used.
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@ Classify and use real
numbers.

(i NewVocabulary
¥ positive number
negative number
natural number
whole number
integer

rational number
square root
principal square root
perfect square
irrational number
real number

graph

coordinate

Real Numbers

A number line can be used to show the sets of natural numbers, whole numbers,
integers, and rational numbers. Values greater than 0, or pesitive numbers, are
listed to the right of 0, and values less than 0, or negative numbers, are listed to

the left of 0.

i'liit"[.ll’il numT:e_rg: 1,23, .. e | i } } 4 i —>
whole numbers: 0,1,2,3, ... -3 -2 -1 0 1t 2 3
o = 3-2-10123 —~—t } . +—+ -+ —
mteggr_s. ver gy Ty =LV Ly & Dy -3 -3 - 0 1 2 3

.‘ L i L i 2 L ry
rational numbers: numbers that can be _; 5 3 [‘; 5 3 ; L

expressed in the form %, where a and
bare integersand b # 0

A square root is one of two equal factors of a number. For example, one square root
of 64, written as \/64, is 8 since 8 - 8 or 82 is 64. The nonnegative square root ofa
number is the principal square root. Another square root of 64 is —8 since (—8) - (—8)
or (—8)2 is also 64. A number like 64, with a square root that is a rational number, is
called a perfect square. The square roots of a perfect square are rational numbers.

A number such as V3 is the square

; Real Numbers
root of a number that is not a perfect
square. It cannot be expressed as a Rational Numbers Irrational
terminating or repeating decimal; Numbers

V3 = 1.73205.... Numbers that
cannot be expressed as terminating or
repeating decimals, or in the form %,
where 2 and b are integers and b # 0,
are called irrational numbers.
Irrational numbers and rational
numbers together form the set of

real numbers.

Fenid) Classify Real Numbars

Name the set or sets of numbers to which each real number belongs.
5
a. o _
Because 5 and 22 are integers and 5 + 22 = 0.2272727... or 0.227, whichis a

repeating decimal, this number is a rational number.

b. V81

Because V81 = 9, this number is a natural number, a whole number, an integer,
and a rational number.

c. V56

Because V56 = 7.48331477..., which is not a repeating or terminating decimal,
this number is irrational.

connactEmcgraw-hill.co P7 E



To graph a set of numbers means to draw, or plot, the points named by those
numbers on a number line. The number that corresponds to a point on a number line
is called the coordinate of that point. The rational numbers and the irrational
numbers complete the number line.

200034 Graph and Order Real Numbars

Graph each set of numbers on a number line. Then order the numbers from
least to greatest.

ad3:_42 _1
13 33 3
L

L

T T

-1 =2 .
1 3

0

1

& ]
T i

- A

(XTI 5
£ i
ak| s
g ==

e -
caf—s -

From least to greatest, the order is »»ilv, w%, %, and %

b. {6% V19,63, V57}
Express each number as a decimal. Then order the decimals.

6% =6.8 V49 =7 6.3 = 6.33333333... VH7 = 7.5468344...
63 63 VA9 V&7

6.0 62 64 66 68 70 7.2 74 76 7.8 BD

From least to greatest, the order is 6.3, 6%, V49, and V57.

c. {\/zo, 47,12 4%}

3 !
V20 = 4.47213595... 47 =47 13—2 =40 4% = 4.33333333...
z ARV 47

L] L) ¥ T kil ¥ L I
3.8 39 4.0 43 42 43 44 45 46 47 48

From least to greatest, the order is 13—2, 4%, V20, and 4.7.

.

Any repeating decimal can be written as a fraction.

el ) Write Repeating Decimals as Fractions

Write 0.7 as a fraction in simplest form.

Step 1 N=0.777... Let M represent the repeating decimal.
10N = 10(0.777...) Since only one digil repeats, multiply each side by 10,
10N =7.777... Simplify.
2104 Subtract N from 10N to eliminate the part of the number that repeats.
10N =7.777...
—(N=0.777..)
ON=7 Subtract.
ON _7 o :
T =% Divide each side by 9.
N= % Simplity.

E P8 | Lesson 0-2 | Real Numbers



StudyTip

Perfect Squares Keep a list
of perfect squares in your
notebook. Refer to it when
you need to simplify a
square root.

\ Perfect squares can be used to simplify square roots of rational numbers.

3 & KeyConcept Perfect Square
[ e

s ——— e ——

| Words Rational numbers with square roots that are ratienal numbers.

_—

Examples 25 is a perfect square since /25 = 5.

, 144 is a perfect square since V144 =12,

eI Simpilfy Roots

Simplify each square root.

4
& V11
1/-4— == (—2—)2 2=4ad11?=121
121 V 11
2

= Simplify.

[39
b. —{/ 355
—\/ﬁ=— (1)2 72 = 49 and 162 = 256
256~V \16
7

16

A

You can estimate roots that are not perfect squares.

FEn 166 Estimate Roots
Estimate each square root to the nearest whole number.

a. V15

Find the two perfect squares closest to 15. List some perfect squares.
1,4,9,16, 25,36, ...

15 is between 9 and 16.

9< 15 <16 Write an inequality.
\/6 < \/ﬁ < \/E Take the square root of each number.
3<V15<4 Simplify.
3 o
va V5 VG

Since 15 is closer to 16 than 9, the best whole-number estimate for V15 is 4.
Weomectonoomuiicon] P9 ﬁ



b. v130

Find the two perfect squares closest to 130. List some perfect squares,
81,100,121, 144

130 is between 121 and 144.

121 < 130 <144 Write an inequality.
V121 < v/130 < V144  Take the square root of each number.
. 11 <130 < 12 Simplify.

{ StudyTip ] .

Draw a Diagram ? 1.1 L 1|2

Graphing points on a number | = !
i line can help you analyze viz Viao Vi
tyuur estimate for accuracy. ;

ey Since 130 is closer to 121 than to 144, the best whole number estimate for v/130 is 11.

CHECK V130 = 11.4018 Use a calculator.
Rounded to the nearest whole number, v/130 is 11. So the estimate is valid.

Name the set or sets of numbers to which each real number belongs.

1. —\62 2, % 3. V28 4. %—f‘i
DY 36 5 18
5- - 22 6- ? N —T-z— 8_ ?
~54 82 72
9. V1024 10. 224 1.2 12. -2

Graph each set of numbers on a number line. Then order the numbers from
least to greatest.

7 33 6 1_71 4 1 5
13, {-g, —-g, '-4—, -'“-'g} 14- {E, —-9.’ 91 9} 15' {241 \/?; 23: ‘\/g}
16. {% V2,01, \/3} 17. {—3.5, -%, —V10, —3%}18. {\/64, 8.8, 2?6 3%}
Write each repeating decimal as a fraction in simplest form.
19. 05 20. 0.4
21. 0.13 22. 021

Simplify each square root.

23, -V25 24. /361 25, +v36

26. V(.64 27. V1.4 28. —v/6.25
16 169 25

29. 19 30. 1% 31, 4

Estimate each root to the nearest whole number.

32. V112 33. V252 34. V415 35. V670

a P10 | Lesson 0-2 | Real Numbers



Operations with Integers

-- Objective
@ Add, subtract, multiply,
and divide integers.

An integer is any number from the set |..., =3, -2, -1,0,1,2,3, ...}. Youcan use a
number line to add integers.

— 3E10103¢) Add Integers with the Same Sign
NewVocabulary Use a number line to find =3 + (—4).

absolute value
opposites [JERN Draw an arrow from 0 to —3. (G %A Draw a second arrow 4 units to
additive inverses the left to represent adding —4.
o=t e ] g4 (g)=-7
et
—9-§-7—6-5-4-3-2-1 0123456748279
The second arrow ends at —7. So, =3 + (—4) = =7.

- BT

You can also use absolute value to add integers. The absolute value of a number is
its distance from 0 on the number line.

Same Signs Different Signs

(+ +or-—-—} (+ —or— +)

3+5=8 3 and 5 are positive. I+ (-B=-2 —5 has the greater absolute
Their sum is positive. value. Thelr sum is negative.

—34 (-5 =-8 | —3and —5are negative. | —3+5=2 5 has the greater absolute
Their sum is negative. value. Their sum is positive.

3E1 (7] Add Integers Using Absolute Value

Find —-11 + (=7).
—11+ (=7 ==(-111+1=71) Add the absolute values. Both numbers are negative,
50 the sum is negative.
=—(11+7) Absolute values of nonzero numbers are always positive.
= —18 Simplify.
N

Every positive integer can be paired with a negative integer. These pairs are called
opposites. A number and its opposite are additive inverses. Additive inverses can
be used when you subtract integers.

Fel1 %) Subtract Positive Integers

Find 18 — 23.

18 — 23 =18 + (—23) To subtract 23, add its inverse.
= —(|-23] -118]) Subtract the absolute values. Because | —23| is greater than [ 18],
the result is negative.
= —(23 - 18) Absolute values of nonzero numbers are always positive.

k = =5 Simplify.

P11 ﬁ

conneclED.mcgraw-hiIl.com



| StudyTip Same Signs Different Signs
Products and Quotients {++or— ) (+ —0r— +)
The product or quotient of =15 3 and 5 are positive. 3H=5)=—-15 3 and -5 have different
two numbers having the Their product is positive. signs. Their product is
same sign is positive. The negative.
product or quotient of two -
numbers having different =3(-5)=15 =3 and —5 are negative. | —3(5)= —15 —3 and 5 have different
signs is negative. Their product is positive. signs. Their product is

y negative.

-

€115 Multiply and Divide kntegers

Find each product or quotient.
a. 4(-5)
4(—5)=-20 different signs — negative product
h. —51 + (=3)
=51 +(-3)=17 same sign — positive quotient
c. —12(—14)
—12(—14) = 168 same sign — positive product
d. —63+7
—63+7=-9 different signs —» negative quotient

Find each sum or difference.

1.
4,
7.

—8+13 2. 11 + (~19) 3.
—77 + (—46) 5. 12 — 34
50 — 82 8.

-19-8
6. 41 + (—56)
47513 9. —80 + 102

Find each product or quotient.

10.
13.
16.

19.

20.

21,

23.

5(18) 1.
—64 + (—8) 14,
30(14) 17.

60 + 12 12,
8(=22) 15,
~23(5) 18,

-12(15)

54 + (—6)

~200 + 2
WEATHER The outside temperature was —4°F in the morning and 13°F in the
afternoon. By how much did the temperature increase?

DOLPHINS A dolphin swimming 24 feet below the ocean’s surface dives 18 feet
straight down. How many feet below the ocean’s surface is the dolphin now?

MOVIES A movie theater gave out 50 coupons for $3 off each movie. What is the
total amount of discounts provided by the theater?

. WAGES Emilio earns $11 per hour. He works 14 hours a week. His employer

withholds $32 from each paycheck for taxes. If he is paid weekly, what is the
amount of his paycheck?

FINANCIAL LITERACY Talia is working on a monthly budget. Her monthly income is
$500. She has allocated $200 for savings, $100 for vehicle expenses, and $75 for
clothing. How much is available to spend on entertainment?

E P12 | Lesson 0-3 | Operations with Integers



| Adding and Subtracting
Rational Numbers

.- Objective

@ Compare and order; add
and subtract rational
numbers.

You can use different methods to compare rational numbers. One way is to compare
two fractions with common denominators. Another way is to compare decimals.

306 Compare Rational Numbers

Replace ® with <, >, or=to make % [ ] % a true sentence.

[TETIER Write the fractions with the same denominator.

The least common denominator of% and % is 6.

2_4
3 6
5_3
6 6
. 4 52 _5
SmCEE<E'3<6'

[EGEE Write as decimals.

Write % and % as decimals. You may want to use a calculator.

2 =] 3 [ENTER| 6666666667
So, %— = 0.6.

5[=]6 8333333333
So, 2= 0.83.

Since 0.6 < (.83, % <
e

olen

You can order rational numbers by writing all of the fractions as decimals.

&1 73 Order Rational Numbers
Order 5%-, 5%, 4.9, and -5% from least to greatest.

52 =

™l

G

o o
]

4 4.

D
|
Ln(ﬂn ooT'u
[}
|
6]
o

—5.6 < 4.9 < 5.2 < 5.375. So, from least to greatest, the numbers are —5—2—, 4.9, 5%,
3
and 5%

" _ -

To add or subtract fractions with the same denominator, add or subtract the
numerators and write the sum or difference over the denominator.

cnnneclED.mcgraw-hIlI.com P13 ﬁ




3§, 01!
&5+s
% + % = 3—'.'5'—1 The denominators are the same. Add the numerators.
(7 N _4 —
Stu dVTip =3 Simplify.
Mentat Math If the > b 17 =
denominators of the fractions 16 16
are the same, you can use L
e e tg Tetarmins the % ) % = % The denominatars are the same, Subtract the numeralors.
sum or ditference. 6 Simoli
K ) =16 implify.
= % Rename the fraction.
4 7
€3 9
% = % = % The denominators are the same. Subtract the numerators,
- _% Simplify.
= —% Rename the fraction.
.

To add or subtract fractions with unlike denominators, first find the least common
denominator (LCD). Rename each fraction with the LCD, and then add or subtract.

Simplify if possible.
ELIECY Add and Subtract Unlike Fractions
Find each sum or difference. Write in simplest form.
1,2
a. > 3
1,2_3_.4 i las3and2asd
2+3_6+6 TheLCDfanandslsﬁ.Rename2assand3ass.
= 36# Add the numerators.
—Zortl  simpi
= orl 5 Simplify.
3 1
B 8 3
3_1_9_ 8 i 3252 anglas B
8~ 3-24 24 The LCD for 8 and 3 is 24. Rename ] as 24 and 3 as TR
_9-8
=< Subtract the numerators.
_ 1 imp
=23 Simplify.
2 3
G571
2_3_8_15 i 2468 and3 a5 8
51520 20 The LCD for 5 and 4 is 20. Rename g as 50 and 78 20"
= 8—;-01—5 Subtract the numerators.
__7 -
= =% Sienplify.
it

E P14 | Lesson 0-4 | Adding and Subtracting Rational Numbers
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StudyTip

Number Line Tousea
number line, put your pencil
at the first number. If you are
adding or subtracting a
positive number, then move
left to find the difference. To
find the sum, move your
pencil to the right.

| —

\>You can use a number line to add rational numbers.

T Add Dacimals
Use a number line to find 2.5 + (=3.5).

BTl Draw an arrow from 0 to 2.5.
Em Draw a second arrow 3.5 units to the left.

S

The second arrow ends at —1.
So, 2.5 + (=3.5) = —1.

(I -35 '
i i
254(caf=—t | f—tE—l
| | i I I e, | L1l | SR el Y NN [ | |
— 1 17 110 .1 1 F Bl
-4 =3 -2 - 0 1 2 3 4

You can also use absolute value to add rational numbers.

Same Signs Different Signs
{++or— ) (+ —or—+)
31425=56 3.1 and 2.5 are positive, 31+ (=25 = 3.1 has the greater
so the sum Is positive. 0.6 absolute value, so the
sum is positive.
—3.14(-25= | =3.1and —2.5are —31+4+25= —3.1 has the greater
—586 negative, so the sum is —0.6 absolute value, so the
negative. sum is negative.
360190 Use Absolute Value to Add Rational Numbers

Find each sum.

a. —13.12 + (—8.6)
7 3

b. 5+ ('3)
7 3\ _ 7
BT ('E) =16

—(13.12 + 8.6)

=-21.72

=L_5
16 16
=1
16

—13.12 + (—8.6) = —(1—13.12| + | -8.6])

Both numbers are negative, so the sum is

negative.

Absotute vatues of nonzero numbers are

always

positive.

Simplify.

The LCD is 16. Replace —% with —&

16°

Subtract the absolute values, Because |17_6l
is greater than |-%I. the result is positive.

Absalute values of nonzero numbers are
always positive.

Simplify.
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To subtract a negative rational number, add its inverse.

SEl:1E/ Subtract Decimals
Find —32.25 — (—42.5).

—32.25 — (=42.5) = -32.25 + 425 To subtract —42.5, add its inverse,
=[42.5| - | -32.25| Subtract the absolute values. Because ] 42.5} is
greater than | -32.25], the result is positive.
=425—-132.25 Absolute values of nonzero numbers are
always positive.

=10.25 Simplify.

Replace each ® with <, >, or = to make a true sentence.

1. -2 2 2e07 3.2 00875
412012 5. - ®0.53 6 -Zo-2
Order each set of rational numbers from least to greatest.

7. 38,3.06,32, 3% 8. 2¢,12,175,24

9. 0.1, -3, 05,4 10. —4%, 3%, 465, -4.09
Find each sum or difference. Write in simplest form.

1.2 = 12.%+§ 13.-1%“%6-
1“5-3 5. 242 6.3+
17.5+% 8. -2 19.1-2
20.%+% 21.%—% 22.%+%
23.{6-% 24.-3-+% 25.%—%

Find each sum or difference. Write in simplest form if necessary.

26. —1.6 + (—3.8) 27. —32.4 + (—4.5) 28. —38.9 + 24.2
29, -9.16 - 10.17 30. 26.37 4 (—61.1) 31. 725 - (—81.3)
32. 43.2 + (-27.9) 33. 79.3 — (-14) 34, 1.34 — (-0.458)
1 2 1 4 2 17
B.-5-3 $.575 . -5+%
4 1 1 3 7 3
% -4 +(-3) 3. —35~(-3) @ -7 (-3

41. GEOGRAPHY About {E- of the surface of Earth is covered by water. The rest of the
surface is covered by land. How much of Earth’s surface is covered by land?

a P16 | Lesson 0-4 | Adding and Subtracting Rational Numbers



Multiplying and Dividing

'Rational Numbers

-- Objective
@ Muitiply and divide
rational numbers.

The product or quotient of two rational numbers having the sare sign is positive.
The product or quotient of two rational numbers having different signs is negative.

=
— 3,431 Multiply and Divide Declmals
iyl
fh3 NewVocabulary Find each product or quotient.
multiplicative inverses
reciprocals a. 7.2(-0.2) b. —23.94 = (—10.5)
different signs —» negative product same sign —»- positive quotient

7.2(—02) = —1.44 -23.94 + (-10.5) = 2.28

To multiply fractions, multiply the numerators and multiply the denominators. If the
numerators and denominators have common factors, you can simplify before you

multiply by canceling.
361044 Multiply Fractions
Find each product.
2 1
353
2. 1_2.1 Multiply the numerators.
5 37 5.3 Muttiply the denominators
=2 imoii
=5 Simplify.
3 41
b. 5 1 :
3.41.3.3 te 11 as ani -
5 1 2=5°3 Write 12 as an improper fraction,
_ 3.3 Multiply the numerators.
~ 5.2 Multiply the denominators.
_9 i
=10 Simptify.
1 2
C. 29 )
1 2_1 2 .
— — T a— — t .
1°95 42, 5 Divide by the GCF, 2
_1-1 or 1 Multiply the numerators.
L ~ 2.9 18 Muitiply the denominalors and simplify.

(—é)(é) = —(i . -3—) different signs —» negative product

4/\8 4 8
(3 . 3) o 9 Multiply the numerators.

4.8 . 32 Multiply the denominators and simplify.

!
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Two numbers whose product is 1 are called multiplicative inverses or reciprocals.

31N Find the Reciprocal

Name the reciprocal of each number.
3
23
3.8_ .
53" 1 The product is 1.
. 3. 8
The reciprocal of gis3
4
b. 2=
4_14 e 24 5 14
23— z Write 22 as .
4 5 _ .
T 1 The product is 1.
The reciprocal of 24 s 2,
57 14
N

To divide one fraction by another fraction, multiply the dividend by the

reciprocal of the divisor.

I Divide Fractions

Find each quotient.
1.1
a. T3
1.1_1.2 inty 1 py 2 i 1
3+v373°7 Multiply 3 by 1,the reciprocal of 5"
o — = % Simplify.
StudyTip
Use Estimation You can > h 222
justify your answer by using "8 "3
. 3, 1 |
esilmatinn.gls close mf 3 + 2_3.3 Multipiy%by % the reciprocal of %
and%is close to 1. So, the 8 3 8 2
quotient s close to 3-diided = ng Simplify.
by 1or -;:
o v 3. ,1
c. 2 2 5
3.91_3.5 e 21 as an .
i 22 =3+3 Write 22 as an improper fraction
=3.2 iy 3oy 2 ' 1
=1'5 Multiply y by 5,the reciprocal of22.
S
=30 or 10 Simplify.
1., 3
e 5° ( 10)
1. f_3)y__1 (_10 inly —L py —10 i -3
5 ( 1 0) =-3 ( 3 ) Multiply : by 3 , the reciprocal of T
10 2 : . L
= 1 or 3 Same sign — paositive quotient; simplify.
S
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Cheroises

Find each product or quotient. Round to the nearest hundredth if necessary.

1. 6.5(0.13) 2. —5.8(2.3) 3.
4. -141(-29) 5, —78 + (—1.3) 6.
7. 0.75(—6.4) 8. —23.94 + 105 g,

Find each product. Simplify before multiplying if possible.

10.3.2 11.%-% 12,

13 -2. (—%) 14,21 (—%) 15.

16.2.1 1. 3. (—l 18,

19 -2. L 20. 4 = 21.

R 5yl om

Name the reciprocal of each number.

6
25. =

27. -%

20, -51

Find each quotient.
3 2s2
R

3.~ + 3
w.%+%
9.5+ 12

a. -1+ (—1%)

26.
28.

30.

32,

42

o Wi B |-

—
(=}

|
O

= W g
o]
|

42.3 + (—6)
108 + (—0.9)
324 +213

43. PIZZA A large pizza at Pizza Shack has 12 slices. If Bobby ate % of the pizza, how

many slices of pizza did he eat?

44, MUSIC Samantha practices the flute for 4% hours each week. How many hours

does she practice in a month?

45. BAND How many band uniforms can be made with 131% yards of fabric if each

uniform requires 3% yards?

46. CARPENTRY How many boards, each 2 feet 8 inches long, can be cut from a board

16 feet long if there is no waste?

47. SEWING How many 9-inch ribbons can be cut from 1% yards of ribbon?
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.- Objective

pp— - ey

proportion.

NewVocabulary
! percent
percent proportion

i P20 | Lesson 0-6

@ Use and apply the percent

A percent is a ratio that compares a number to 100. To write a percent as a fraction,
express the ratio as a fraction with a denominator of 100, Fractions should be
expressed in simplest form.

SELIT N Percents as Fractions.

Express each percent as a fraction or mixed number,
a. 79%
79% = % Definition of percent
b. 107%
o = 107 .
107% = 100 Definition of percent
=17 S
= 1355 Simplify.
c. 0.5%
0.5% = %% Definition of percent
= TE:)O' Multiply the numeratar and denominator by 10 to eliminate the decimal.
1 —
= 200 Simplify.
.

In the percent proportion, the ratio of a part of something to the whole (base) is
equal to the percent written as a fraction.

percent  whole  part

pat—» a __ P
whole —  — 100 © Percent

Example: 25% of 40 is 10.

You can use the percent proportion to find the part.

ZE[1E7] Find the Part
40% of 30 is what number?
% = _1%5 The percent is 40, and the base is 30. Let a represent the part.
A 40 Replace b with 30 and p with 40.
30 100

100a = 30(40) Find the cross products.

100a = 1200 Simplify.

100z _ 1200
100 — 100

a=12 Simplity,
The part is 12. So, 40% of 30 is 12.

Divide each side by 100.




SURVEYS Kelsey took a survey of students in her lunch period. 42 out of the
70 students Kelsey surveyed said their family had a pet. What percent of the

students had pets?
% = l—gﬁ The part is 42, and the base is 70. Let p represent the percent.
42 P I )
20 100 Replace a with 42 and b with 70,
4200 = 70p Find the cross products.
4200 _ 70p . .
70 =0 Divide each side by 70.
60=p Simplify.

The percent is 60, so 50 or 60% of the students had pets.

100

(i

StudyTip

Percent Proportion In
percent problems, the whole,

or base usually follows the
word of.

a_ P
b~ 100
67.5 _ 75
b 100
6750 = 75b
6750 _ 75b
75 75
W="~

The percent is 75, and the part is 67.5. Let b represent the base.

Replace a with §7.5 and p with 75.
Find the cross products,

Divide each side by 75.

Simplify.

The base is 90, so 67.5 is 75% of 90.

B P e e s e

Express each percent as a fraction or mixed number in simplest form.

1. 5%
4. 120%
7. 0.6%

2. 60% 3. 11%
5. 78% 6. 2.5%
8. 0.4% 9. 1400%

Use the percent proportion to find each number.

10. 25 is what percent of 125?

11. 16 is what percent of 407

12. 14 is 20% of what number? 13. 50% of what number is 807
14. What number is 25% of 18? 15. Find 10% of 95.

16. What percent of 48 is 307

17. What number is 150% of 32?

18, 5% of what number is 3.5? 19, 1 is what percent of 4007
20. Find 0.5% of 250.

22, 15 is what percent of 127

21. 49 is 200% of what number?
23. 36 is what percent of 24?7

connetED.mcgra-hill.com P21
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24, BASKETBALL Madeline usually makes 85% of her shots in basketball. If she
attempts 20, how many will she likely make?

25. TEST SCORES Brian answered 36 items correctly on a 40-item test. What percent did
he answer correctly?

26. GARD GAMES Juanita told her dad that she won 80% of the card games she played
yesterday. If she won 4 games, how many games did she play?

27, SOLUTIONS A glucose solution is prepared by dissolving 6 milliliters of glucose
in 120 milliliters of pure solution. What is the percent of glucose in the
resulting solution?

28. DRIVER'S ED Kara needs to get a 75% on her driving education test in order to get
her license. If there are 35 questions on the test, how many does she need to
answer correctly?

29. HEALTH The U.S. Food and Drug Administration requires Nutrition Facts
food manufacturers to label their products with a e
nutritional label. The label shows the information senving Size  1cup  (228g)
from a package of macaroni and cheese. Senvings per container 2
. . Amount per serving
a. The label states that a serving contains _ Calories 250  Calories from Fat 110
3 grams of saturated fat, which is 15% of the daily %Daily value*
value recommended for a 2000-Calorie diet. How TotalFat 129 18%
many grams-of s'aturated fat are recommended for Satwated Fat_ 3g  15%
a 2000-Calorie diet? Cholesterol _30mg 0%
- . . . 0 2
b. The 470 milligrams of sodium (salt) in the macaroni Sodlum _470mg o*
A . . Total Carbohydrate 319 10%
and cheese is 20% of the recommended daily value. v FE 0 o
What is the recommended daily value of sodium? Sugaz = 2
¢. For a healthy diet, the National Research Council RotEininso
recommends that no more than 30 percent of the total Vitamin A 4% ¢ Vitamin C 2%
Calories come from fat. What percent of the Calories in Calcum  20% « ron 4%

a serving of this macaroni and cheese come from fat?

30. TEST SCORES The table shows the number of points each student in Will's study
group earned on a recent math test. There were 88 points possible on the test.
Express all answers to the nearest tenth of a percent.

Name will Penny Cheng Minowa Rob
Score 72 68 81 87 75

a. Find Will’s percent correct on the test.
b. Find Cheng’s percent correct on the test.
¢. Find Rob’s percent correct on the test.

d. What was the highest percentage? The lowest?

31. PET STORE In a pet store, 15% of the animals are hamsters. If the store has
40 animals, how many of them are hamsters?
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Perimeter

e e e — e

- Objective
® Find the perimeter of Wo- || parirmatet is the distance around a figure. Perimeter is measured in linear units.
dimenslonal figures, ,
i Rectangle Parallelogram
: :!, ] ; T
NewVocabulary w o g
" perimeter i
circle | - f = =
diameter 1 F4
gr:::erlr_lferance g P=2(£+w)or P=2(a+b)or
radius i P=2¢+2w P=2a+2b
. Square Triangle
s
S R R
| a b
51 5
| I 2
! 5
P=4s P=a+b+c

ZELULIGR Perimeters of Rectangles and Squares
Find the perimeter of each figure.

a. arectangle with a length of 5 inches and a width of 1 inch
5in,

_I W
1in. 5 . -

P=2(f+w) Perimeter formula
=2(5+1) £=5w=1
= 2(6) Add.
=12 The perimeter is 12 inches.

T T —

b. a square with a side length of 7 centimeters

Tem -+

P=4s Perimeter formula

= 4(7) Replace swith 7.

=28  The perimeter is 28 centimeters.

| MconnectED.mcraw-hlll.coml P23 157




StudyTip
Congruent Marks

The hash marks on the

figures indicate sides that
have the same length.

3] Perimeters of Parallslograms and Triangles

Find the perimeter of each figure.

a. b.
Qin.
12m 4 in.
. Gin.
14m .
P=a+b4+c Perimeter formula
P=2a+b) Perimeter formula — 446409 a=4,b6=6,6=9
=2(14+12) a=14,b=12 =19 Add.
= 2(26) Add. The perimeter of the triangle is
=52 Mutiply. 19 inches.
The perimeter of the parallelogram is
52 meters.

A circle is the set of all points in a plane that are the same distance from a
given point.

ﬂ distance across )
the circle through its
center is its diameter.

The given point is
called the center.

(The distance around |
the circle is called the
L(:ir(:umferenc:e.

The distance from the
center to any point on
the circle is its radius.

The formula for the circumference of a circle is C = ®d or C = 27r.

StudyTip

Pi To perform a calculation
that involves w, use a
calcutator.

.

(*7]
F& 1 G Circumference

Find each circumference to the nearest tenth.

a. The radius is 4 feet. b. The diameter is 15 centimeters.
C=2nr Circumference formuta C=md Circumference formula
= 27(4) Replace rwith 4. = 7(15) Replace d with 15.
=87 Simplity. =15% Simplify.
The exact circumference is 8 feet. = 47.1 Use a calcutalor to evaluate
8] 2513274123 e
The circumference is about 25.1 feet. I,?i ?;;;I;iiz::e BEL AT
c. C=2nr Circumference formula

= 27(3) Replace rwith 3.
= 6% Simplify.
=188 Use a calculator o evaluale 6.

The circumference is about 18.8 meters.
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Find the perimeter of each figure.

1 e 2. 11km
=] " 5
5m -+
8 km -+ +
I —
! i
3. 4. 12 mm
18in
9mm
f 15 mm
27in,

5. a square with side length 8 inches

6. a rectangle with length 9 centimeters and width 3 centimeters
7. a triangle with sides 4 feet, 13 feet, and 12 feet

8. a parallelogram with side lengths 6% inches and 5 inches

9. a quarter-circle with a radius of 7 inches

Find the circumference of each circle. Round to the nearest tenth.

10. @ 11. . 12.

13. GARDENS A square garden has a side length of 5.8 meters. What is the perimeter of
the garden?

14. ROOMS A rectangular room is 12% feet wide and 14 feet long. What is the perimeter
of the room?

15. CYCLING The tire for a 10-speed bicycle has a diameter of 27 inches. Find the
distance traveled in 10 rotations of the tire. Round to the nearest tenth,

16. GEOGRAPHY Earth’s circumference is approximately 25,000 miles. If you could dig
a tunnel to the center of the Earth, how long would the tunnel be? Round to the
nearest tenth mile.

Find the perimeter of each figure. Round to the nearest tenth.

17.
2.4cm

20cm 18. 3in

35cm

5m
4t

im

)
.
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.- Objective
@ Find the area of two-
dimensiona! figures.

@4 NewVocabulary
v area

@ P26 | Lesson 0-8

Area is the number of square units needed to cover a surface. Area is measured in
square units.

Rectangle Parallelogram
- JI L.- I
|
= - If k
o Sl L
£ b
A="{tw A= bl
Square Triangle

2Tl IAreaslof Rectangies and Squares

Find the area of each figure.

a. a rectangle with a length of 7 yards and a width of 1 yard
7yd

= [

A=fw Area formula
= 7(1) =7 w=1

Tyd 3

B i

=7 The area of the rectangle is 7 square yards.

b. a square with a side length of 2 meters

e
R

2m -+ +

M 1 im

A=s2  Areaformula
= 22 §=2

= The area is 4 square meters.




[ StudyTip

Mental Math You can use
| mental math {o check your
i solutions. Square the radius
L and then multiply by 3.

L

Find the area of each figure.

a. a parallelogram with a base of
11 feet and a height of 9 feet

il
LI

aft
1
i
11
A=Dbh Area formula
=11(9) b=11,h=9
=99 Multiply,

The area is 99 square feet.

2601 15rd Areas of Parallelograms and Triangles

The formula for the area of a circle is A = 7re.

FELIE] Areas of Circles

b. a triangle with a base of

12 millimeters and a height of
5 millimeters

5mm
12 mm
A= %bh Area formula
= %(12)(5) b=12,h=5
=30 Multiply.

The area is 30 square millimeters.

b

Find the area of each circle to the nearest tenth.

a. a radius of 3 centimeters

A=Tr? Area formula
= 7(3)2 Replace rwith 3.
=97 Simplify.
= 28.3

The area is about 28.3 square centimeters.

b. a diameter of 21 meters

A=mr? Area formula
= 7(10,5)2 Replace rwith 10.5.
= 110.25w Simplify.
= 346 .4

The area is about 346.4 square meters.

31 ) Estimate Area

Use a calculator to evaluate 9.

Use a calculator to evaluate 110,257,

p

Estimate the area of the polygon if each square

represents 1 square mile,

One way to estimate the area is to count each square
as one unit and each partial square as a half unit, no

matter how large or small.

A = squares + partial squares
= 21(1) + 8(0.5)
=21 +4o0r25

21 whole squares and 8 partial squares

The area of the polygon is about 25 square miles.
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Find the area of each figure.

1. F’i 2, El_‘l"—‘lf‘ A
+ I"-.I 15m III-, 17m

-

ob_il_ia 6 in. 8m
2¢m

Find the area of each figure. Round to the nearest tenth if necessary.
4, a triangle with a base 12 millimeters and height 11 millimeters
5. a square with side length 9 feet
6. a rectangle with length 8 centimeters and width 2 centimeters
7. a triangle with a base 6 feet and height 3 feet
8. a quarter-circle with a diameter of 4 meters
9. a semi-circle with a radius of 3 inches

Find the area of each circle. Round to the nearest tenth.

10. ﬁ\\ 1. /,;/\\ 12. K /f—hx\
._ » \ ::II o | [ y ’;;: g :.
\_____.f’/ \H__j K-\..__\_\__'_,_f//‘ll

13. The radius is 4 centimeters. 14. The radius is 7.2 millimeters.

15. The diameter is 16 inches. 16. The diameter is 25 feet.

17. CAMPING The square floor of a tent has an area of 49 square feet. What is the side
length of the tent?

Estimate the area of each polygon in square units.
18. 19.

20. HISTORY Stonehenge is an ancient monument in Wiltshire, England. The giant
stones of Stonehenge are arranged in a circle 30 meters in diameter. Find the area
of the circle. Round to the nearest tenth square meter.

Find the area of each figure. Round to the nearest tenth.
21. ' 22, 5.2¢m 23. 29cm

1.2cm L
1 ] T

41cm !
35¢m

]
-

8.0cm

2.6cm
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Volume

e —

- - Objective

=

@ Find the volumes of
rectangular prisms and
cylinders.

Volume is the measure of space occupied by a solid.
Volume is measured in cubic units.

To find the volume of a rectangular prism, multiply the
== ) length times the width times the height. The formula for the
G NewVocabulary | volume of a rectangular prism is shown below.

volume V=2£-w-h

The prism at the right has a volume of 2 + 2 - 3 or 12 cubic units.

LT IEh] Volumes of Rectangutar Prisms

Find the volume of each rectangular prism.,

a. The length is 8 centimeters, the width is 1 centimeter, and the height is
5 centimeters.

V=€f.w.h Volume formula
=8.1.5 Replace € with 8, wwith 1, and b with 5.

=40 Simplify.
The volume is 40 cubic centimeters.
b. 4t
2f A ‘
3t

The prism has a length of 4 feet, width of 2 feet, and height of 3 feet.

V=~C-w-+h Yolume formula
=4.2.3 Replace £ with 4, w with 2, and A with 3.
=24 Simplify.

The volume is 24 cubic feet.

) O

The volume of a solid is the product of the area of the base and the height of the
solid. For a cylinder, the area of the base is 7r2. So the volume is V = 772

2014 Volume of a Cylinder

Find the volume of the cylinder.

V = Volume of a cylinder
=n{3%6 r=3,h=6
=547 Simplity.
= 169.6 Use a calculator,

The volume is about 169.6 cubic inches.

\.
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Find the volume of each rectangular prism given the length, width,

and height.

1. =5cm, w=3cm, h=2cm 2¢6=10mw=10mh=1m
3¢=6ydw=2yd h=4yd 4. {=2in,w=5in,h=12in

5. £=13ft,w=9ft h=121ft 6. £=78mm,w=06mm, 1 =8 mm
Find the volume of each rectangular prism.

dd, =20 8.

9. GEOMETRY A cube measures 3 meters on a side. What is its volume?

10. AQUARIUMS An aquarium is 8 feet long, 5 feet wide, and 5.5 feet deep. What is the
volume of the aquarium?

11. COOKING What is the volume of a microwave oven that is 18 inches wide by
10 inches long with a depth of 11—;— inches?

12. BOXES A cardboard box is 32 inches long, 22 inches wide, and
16 inches tall. What is the volume of the box?

13. SWIMMING POOLS A children’s rectangular pool holds 480 cubic feet of water. What
is the depth of the pool if its length is 30 feet and its width is 16 feet?

14. BAKING A rectangular cake pan has a volume of 234 cubic inches. If the length of
the pan is 9 inches and the width is 13 inches, what is the height of the pan?

15. GEOMETRY The volume of the rectangular
prism at the right is 440 cubic centimeters.
What is the width?

10¢cm
Find the volume of each cylinder. Round to the nearest tenth.

16. 12.2ctm 17. — 34— 18. 6.2m

181in. ' ' =

19, FIREWOOD Firewood is usually sold by a measure known as a cord.
A full cord may be a stack 8 x 4 x 4 feet or a stack 8 x 8 x 2 feet.

a. What is the volume of a full cord of firewood?

b. A “short cord” of wood is 8 x 4 x the length of the logs. What is the volume of a
short cord of 2-;—foot logs?

c. If you have an area that is 12 feet long and 2 feet wide in which to store your
firewood, how high will the stack be if it is a full cord of wood?

o
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© Find the surface areas of
rectangular prisms and
cylinders.

@hd NewVocabulary
" surface area

Surface area is the sum of the areas of all the surfaces, or faces, of a solid. Surface
area is measured in square units.

Cylinder

£

S=28w+ 2¢h+ 2wh S=27rh + 27r°

e e e g L

FELTE8) Find Surface Arsas

Find the surface area of each solid. Round to the nearest tenth if necessary.

a., ASssiry

1m

am

The prism has a length of 3 meters, width of 1 meter, and height of 5 meters

S =20w + 2¢h + 2wh Surface area formula
= 2(3)(1) + 2(3)(5) + 2(1)(5) E€=3,w=1,h=5
=64+30+10 Multiply.
=46 Add,

The surface area is 46 square meters.

b. 8cm

L

The height is 8 centimeters and the radius of the base is 3 centimeters. The

surface area is the sum of the area of each base, 27r?, and the area of the side,

given by the circumference of the base times the height or 27

S = 2nrh + 272 Formula for surface area of a cylinder,
= 27(3)(8) + 27(32) r=3h=8
=487 + 18w Simplify.
= 207.3 cm? Use a calculator.

connectED.mcgraw-hill.com
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Find the surface area of each rectangular prism given the measurements below.

1.£=6in,w=1in,h=4in 2¢=8mw=2mh=2m
3. £=10mm, w=4mm, h=5mm 4, £=62cm,w=1cm, h=3cm
5.£=7ft,w=2ft,h=%ft 6. £=78mw=34mh=9m

Find the surface area of each solid.

7 .0 em 8.

A= (LA

9, 12in. 10,

8 mm

1. 45in. 12. 62cm

I/'T““ ™,
| *I [—TSJ cm
]
12.5i0m, -

13. GEOMETRY What is the surface area of a cube with a side length of 2 meters?

14. GIFTS A gift box is a rectangular prism 14 inches long, 5 inches wide, and 4 inches
high. If the box is to be covered in fabric, how much fabric is needed if there is no
overlap?

15. BOXES A new refrigerator is shipped in a box 34 inches deep, 66 inches high, and
33% inches wide. What is the surface area of the box in square feet? Round to the
nearest square foot. (Hint: 1 ft2 = 144 in?%)

16. PAINTING A cabinet is 6 feet high, 3 feet wide, and 2 feet long. The entire outside
surface of the cabinet is being painted except for the bottom. What is the surface
area of the cabinet that is being painted?

17. SOUP A soup can is 4 inches tall and has a diameter of 3% inches. How much paper
is needed for the label on the can? Round your answer to the nearest tenth.

18. CRAFTS For a craft project, Sarah is covering all the sides of a box with stickers.
The length of the box is 8 inches, the width is 6 inches, and the height is 4 inches.
If each sticker has a length of 2 inches and a width of 4 inches, how many stickers
does she need to cover the box?
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.- Objective

@ Find the probability and .

odds of simpla events.

&hd NewVocabulary

DIOUKDYIE/LETY IMAGES

probability
sample space
equally likely
complements
tree diagram
odds

The probability of an event is the ratio of the number of
favorable outcomes for the event to the total number of
possible outcomes, When you roll a die, there are six
possible outcomes: 1, 2, 3, 4, 5, or 6. This list of all possible
outcomes is called the sample space.

When there are 1 outcomes and the probability of each
one is -,11—, we say that the outcomes are equally likely.

For example, when you roll a die, the 6 possible outcomes
are equally likely because each outcome has a probability of % The probability of an

event is always between 0 and 1, inclusive. The closer a probability is to 1, the more
likely it is to occur.

1

L
3

0

| =
h|= -
e -

certain to
occur

301163} Find Probabilities
A die is rolled. Find each probability.

a. rollingalor5

There are six possible outcomes. There are two favorable outcomes, 1 and 5.
ility — —_number of favorable outcomes  _ 2
Prooability e total number of possible outcomes ~ 6

So, P(1or5) = %or %

b. rolling an even number

Three of the six outcomes are even numbers. So, there are three favorable
outcomes.

3 even numbers

[

Sample space: 1,2, 3,4, 5,6

6 total possible outcomes —-T
1

So, P(even number) = % or .

LS

The events for rolling a 1 and for not rolling a 1 are called complements.

P() ) ((Ptnot 1) } ((Pisum of probabiliies) )
Yy

1,5_6
6 Ts=gorl

The sum of the probabilities for any two complementary events is always 1.

N v (B



One coin is randomly selected from a jar containing 70 nickels, 100 dimes,
80 quarters, and 50 one-dollar coins. Find each probability.

1. P(quarter) 2. P{dime)
3. P(quarter or nickel) 4. P(value greater than $0.10)
5. P(value less than $1) 6. P(value at most $1)

One of the polygons below is chosen at random. Find each probability.

L] L

m O]
0 ] o ]
7. P(triangle) 8. P(pentagon)
9. P(not a quadrilateral) 10. P(more than 2 right angles)

Use a tree diagram to find the sample space for each event, State the number of

possible outcomes.

11. The spinner at the right is spun and two coins are tossed.

12, At a restaurant, you choose two sides to have with breakfast.
You can choose white or whole wheat toast. You can choose

sausage links, sausage patties, or bacon.

13. How many different 3-character codes are there using A, B,
or C for the first character, 8 or 9 for the second character,

and 0 or 1 for the third character?

A bag is full of different colored marbles. The probability of randomly selecting a
red marble from the bag is %— The probability of selecting a blue marble is % Find

each probability.
14. P(not red) 15. P(not blue)

Find the odds of each outcome if a computer randomly picks a letter in the name

THE UNITED STATES OF AMERICA.
16. the letter A 17. the letter T 18. a vowel

Margaret wants to order a sub at the local deli.

20. Find the number of possible orders of a sub with
one topping and one dressing option.

21. Find the number of possible ham subs with
mayonnaise, any combination of toppings or no
toppings at all.

22, Find the number of possible orders of a sub with
any combination of dressing and /or toppings.

[
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19. a consonant

ham, salami, roast beef, turkey,
bologna, pepperoni

Dressing | Toppings

mayonnaise,
mustard,
vinegar, ofl

lettuce, onions,
peppers, olives

e
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Objective
Find measures of central
tendency, variation, and

position.

NewVocabulary

variable

data

measurament or
tjuantitative data

categorical or qualitative
data

univariate data

measures of center or
central tendency

mean

median

mode

measures of spread or
variation

range

quartile

measures of posftion

lower quartile

upper quartile

five-number summary

Interguartile range

outlier

P —

Measures of Center,

Variation, and Position

A variable is a characteristic of a group of people or objects that can assume
different values called data. Data that have units and can be measured are called
measurement or quantitative data. Data that can be organized into different
categories are called categorical or qualitative data. Some examples of both
types of data are listed below.

Measurement Data
Times: 155,2085,455,195
Ages: 10y, 15yr, 14 yr, 16 yr
Distance: 5 mi, 30 mi, 18 mi

Categorical Data

Favarite color: blue, red, purple, green
Hair color: black, blonde, brown
Phone Numbers: 555-1234, 555-5678

Measurement data in one variable, called univariate data, are often summarized
using a single number to represent what is average or typical. Measures of what is
average are also called measures of center or central tendency. The most common
measures of center are mean, median, and mode.

'@5 KeyGoncept Measures of Center

e o e e T T T T R T I T e ey

* The mean is the sum of the values in a data set divided by the total number of values in the set.

¢ The median is the middle value or the mean of the two middle values in a set of data when the data
are arranged in numerical order,

* The mode is the value or values that appear most often in a set of data. A set of data can have no
mode, one mode, or more than one made.

e rocRE Y TR _— BT T r T ey

Example 1
BASEBALL The table shows the number of hits Marcus

Team "
made for his team. Find the mean, median, and mode. Played | IS
Mean:  To find the mean, find the sum of all the hits Badgers 3

and divide by the number of games in which Hornets 6
he madesthese hits. , Bulldogs | 5
mean = +6+5-g2+3+ =26—60rabout4hits Vikings )
. : . Ran 3
Median: To find the median, order the numbers from least =
to greatest and find the middle value or values. eI
2,3,3,56,7
3+5 . Since there is an even number of values,
2 or 4 hits find the mean of the middle two.
Mode:  From the arrangement of the data values, we can see that the value that

occurs most often in the set is 3, so the mode of the data set is 3 hits.

Marcus’s mean and median number of hits for these games was 4, and his mode
was 3 hits.




Two very different data sets can have the same mean, so statisticians also use
measures of spread or variation to describe how widely the data values vary. One
such measure is the range, which is the difference between the greatest and least
values in a set of data.

=

3G A Range

WALKING The times in minutes it took Olivia to walk to school each day this
week are 18, 15, 15, 12, and 14. Find the range.

range = greatest value — least value Definition of range

=18—12o0ré6 The greatest value is 18, and the least value is 12.

The range of the times is 6 minutes.

Statisticians often talk about the position of a value relative to other values in a set.
Quartiles are common measures of position that divide a data set arranged in
ascending order into four groups, each containing about one fourth or 25% of the
data. The median marks the second quartile Q, and separates the data into upper
and lower halves. The first or lower quartile Q, is the median of the lower half,

( StudyTip \I while the third or upper quartile Q; is the median of the upper half.
Calculating Quartiles : 25 31 36 39 40 41 44 45 49 a0 54
When the number of values 4 4 4 i 4
in a set of data Is odd, the
median is not included in minimum 0 0, Q3 ) maximum
either half of the data when lower quartile median upper quartile
calculating 0y or ;. | = 25% —»|4— 25% —>|4—— 26% —>|w— 25% —|

The three quartiles, along with the minimum and maximum values, are called
a five- number summary of a data set.

AZELTICKS Five-Number Summary

FUNDRAISER The number of boxes of donuts Aang sold for a fundraiser each day
for the last 11 days were 22, 16, 35, 26, 14, 17, 28, 29, 21, 17, and 20. Find the
minimum, lower quartile, median, upper quartile, and maximum of the data set.
Then interpret this five-number summary.

Order the data from least to greatest. Use the list to determine the quartiles.
14, 16, 17, 17, 20, 21, 22, 26, 28, 29, 35

S S

Min. 0, Q, Q; Max.

The minimurm is 14, the lower quartile is 17, the median is 21, the upper quartile is
28, and the maximum is 35. Over the last 11 days, Aang sold a minimum of 14 boxes
and a maximum of 35 boxes. He sold fewer than 17 boxes 25% of the time, fewer
than 21 boxes 50% of the time, and fewer than 28 boxes 75% of the time.

A

The difference between the upper and lower quartiles is called the interquartile
range. The interquartile range, or IQR, contains about 50% of the values.

14, 16, 17, 17, 20, 21, 22, 26, 28, 29, 35

t
01 03
| «1QR=0Qy —Q30r 11 |

]
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Before deciding on which measure of center best describes a data set, check for
outliers. An outlier is an extremely high or extremely low value when compared
with the rest of the values in the set. To check for outliers, look for data values that
are beyond the upper or lower quartiles by more than 1.5 times the interquartile range.

(LG Effect of Outliers

TEST SCORES Students taking a make-up test received the following scores: 88,
79, 94, 90, 45, 71, 82, and 88.

a. Identify any outliers in the data.

First determine the median and upper and lower quartiles of the data.

45, 71, f 79, 82, 88, 88, 90, 94
P —— Q,=71;790r75 (lz:az';asorss 03=83"2'9“or89
St“dﬂ?p Find the interquartile range.
Interquartile Range >
When the interquartile range IQR=0;—-0;=89—750r14

is a small valus, the data in

the set are close together, A Use the interquartile range to find the values beyond which any
large interquartile range outliers would lie.
means that the dala are
spread out. 0, —15(IQR) and Q3+ 1.5(IQR) Vatues beyond which outliers lie
> d 75 — 1.5(14) 89 + 1.5(14) Q, = 75,03 = 89, and 10R = 14
54 110 Simplity.

There are no scores greater than 110, but there is one score less than 54. The
score of 45 can be considered an outlier for this data set.

b. Find the mean and median of the data set with and without the outlier.

Describe what happens.
DataSet | Mean | Median
with outlier | 88473 +94 + 90 ; AS+71+82+88 o ahout79.6| 85
without outiier | S8+£79+84 + s_!’o +71+82+88 o anout 84,6 88

Removal of the outlier causes the mean and median to increase, but notice that
the mean is affected more by the removal of the outlier than the median.

%

Find the mean, median, mode, and range for each data set.
1. number of students helping at the cookie booth each hour: 3,5, 8,1, 4, 11, 3
2. weight in pounds of boxes loaded onto a semi truck: 201, 201, 200, 199, 199

3. car speeds in miles per hour observed by a highway patrol officer:
60, 53, 53, 52, 53, 55, 55, 57

4. number of songs downloaded by students last week in Ms. Turner’s class:
3,7,21,23,63,27,29,95,23

5. ratings of an online video: 2, 5,3.5,4,45,1,1,4,2,1.5,25,2,3,35

' p39 V)
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6. SCHOOL SUPPLIES The table shows the cost of school supplies. Find the
mean, median, mode and range of the costs.

Cast of School Supplies
Supply Cost

pencils $0.50

pens $2.00

8. LAUNDRY Two brands of laundry detergents were tested to determine paper $2.00
how many times a shirt could be washed before it faded. The results
for 6 shirts in number of washes follow.

7. BOWLING Sue’s average for 9 games of bowling is 108. What is the lowest
score she can receive for the tenth game to have an mean of 110?

pocket folder $1.25

calculator $5.25
Brand A: 16, 15, 13, 14, 16, 16 notebook $3.00
Brand B: 11, 16, 18, 12, 15, 18 erasers $2.50
a. Find the mean and range for each brand. markers $3.50
b. Which brand performed more consistently? Explain.
Find the minimum, lower quartile, median, upper quartile, and maximum
values for each data set.
9. prices in dollars of smartphones: 311, 309, 312, 314, 399, 312
10. attendance at an event for the last nine years: 68, 99, 73, 65, 67, 62, 80, 81, 83
11. books a student checks out of the library: 17,9, 10,17, 18, 5, 2
12. ounces of soda dispensed into 36-ounce cups:
36.1, 35.8, 35.2, 36.5, 36.0, 36.2, 35.7, 35.8, 35.9, 36.4, 35.6
13. ages of riders on a roller coaster:
45,17, 16, 22, 25,19, 20, 21, 32, 37, 19, 21, 24, 20, 18, 22, 23, 19
14, NUTRITION The table shows the number of servings of fruit and vegetables " Fruits and Vegetables |
that Cole eats one week. Find the minimum, median, lower quartile, upper i '
. . . : T mber of
quartile, and maximum number of servings. Then interpret this five-number Day e
summary. Monday 5
Find the mean and median of the data set, and then identify any outliers. If Tuesday U
the set has an outlier, find the mean and median without the outlier, and state Wednesday 5
which measure is affected more by the removal of this value. Thursday 4
F
15. distance traveled in miles to visit relatives during winter break: L :
210, 45, 10, 108, 452, 225, 35, 95, 140, 25, 65, 250 Sl 3
Sunday 8

16. time spent on social networking Web sites in minutes per day:
25, 35, 45, 30, 65, 50, 25, 100, 45, 35, 5, 105, 110, 190, 40, 30, 80

17. batting averages for the last 10 seasons: 0.267, 0.305, 0.304, 0.201, 0.284, 0.302,
0.311, 0.289, 0.300, 0.292

18. CHALLENGE The cost of 8 different pairs of pants at a department store are $39.99, $31.99, $19.99,
$14.99, $19.99, $23.99, $36.99, and $26.99.

a. Find the mean, median, mode, and range of the pants prices.

b. Suppose each pair of pants needs to be hemmed at an additional cost of $8 per pair. Including
these alteration costs, what are the mean, median, mode, and range of the pant prices?

¢. Suppose the original price of each pair of pants is discounted by 25%. Find the mean, median,
mode, and range of the discounted pant prices.

d. Make a conjecture as to the effect on the mean, median, mode, and range of a data set if the
same value i is added to each value in the data set. What is the effect on these same measures
if each item in a data set is multiplied by the same value n?
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“Representing Data

s o

.- Objective

@ Represent sets of data

ina different visual A frequency table uses tally marks to record and display frequencies of events. A bar
z?s;:‘:iy; ErenL visua graph compares categories of data with bars representing the frequencies.
Bl e 61100 Make a Bar Graph
O NewVocabulary Make a bar graph to display the data.
frequency table
bar graph Sport 1 LEU Frequency
cumulative frequency basketball | IHf IHi I 15 Favarite Sport
histogram
line graph football U LR B D Ut 25 ) 30
stem-and-leaf plot soccer HE LR DRI 18 -g
circle graph @
box-and-whisker plot basebiall | I il W Al s
£
2

m Draw a horizontal axis and a vertical axis.
Label the axes as shown. Add a title.

Gommon Gore 2G4 Draw a bar to represent each sport. The vertical

State Standards scale is the number of students who chose each sport

Content Standards sport. The horizontal scale identifies the sport. #_J
5.1D.1 Represent data with 5 L

plots on the real number line

g::;t [F:Iigtt:)' histograms, and The cumulative frequency for each event is the sum of its frequency and the

frequencies of all preceding events. A histogram is a type of bar graph used to
display numerical data that have been organized into equal intervals.

Make histograms of the frequency and the cumulative frequency.

CULENMGEDLEELO O 40-44 | 4549 | 50-54 | 55-59 | 60-64 | 65-69
\.S. Presidents 2 7 13 12 7 3

Find the cumulative frequency for each interval.

Age < 45 < 50 < 55 < 60 < 65 <70
Presidents 2 247=9 |94+13=22|224+12=34 | M4 +7=41 | §14+3=44

Make each histogram like a bar graph but with no space between the bars.

Ages of Presidents Cumulative Ages of Presidents

au 45
2 n 2 4
g w 2 3
a 8 3 30
S 6 = 25
g 4 S 0
E 2 B
=
Z 0 E W0
40- 45- S0- 55 60— 65- Z 5
44 49 54 59 64 69 0
Age at Inauguration <45 <50 <55 <60 <65 <70
Age at Inauguration

Pa1 [V

con.crw-hi.u f



Another way to represent data is by using a line graph. A line graph usually shows
how data change over a period of time.

FE I Make a Llime Graph

Sales at the Marshall High School Store are shown in the table. Make a line
graph of the data.

Schooi Store Sales Amounts

September $670 PN $168 March
October m January $290 April

November $300 February $388 May

EHl Draw a horizontal axis and a
vertical axis and label themn as

School Store Sales

shown. Include a title. sg
Plot the points. 600 |
K] Draw a line connecting each pair of & S0 \
consecutive points. % 400 \
300
200 V\v
100
0 ?
HFSEFOLES |
Month

\

Data can also be organized and displayed by using a stem-and-leaf plot. In a stem-
E and-leaf plot, the digits of the least place value usually form the leaves, and the rest
l” of the digits form the stems.

@ LERTIT LN SET N G} Make a Stem-and-Leaf Plot

i animals are listed at the right. Use the data to make
ach a stem-and-leaf plot. 32 | 50 | 3685040
T _ 45 | 70 | 43 | 45 | 32
g A e B 40 | 35 | 61 | 48| 35
Reat-WorldLink
The fastest animal on landis Source: Tha Warld Aimanac
the cheetah. Cheetahs can
run at speeds up to The least place value is ones. So, 32 miles per Stem | Leaf
60 miles per hour. hour would have a stem of 3 and a leaf of 2. 31225556
Source: Infopleasa N 4 000023558
51000
611
710
Key: 312 = 32

A circle graph is a graph that shows the relationship between parts of the data and
the whole. The circle represents all of the data.

P42 | Lesson 0-13 | Representing Data
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WatchOut!

Circle Graphs The sum of the
measures of each section of a
tircle graph should be 360°.

3109 Make a Circle Graph

The table shows how Lily spent 8 hours of one day

Summer Camp
at summer camp. Make a circle graph of the data.

Activity I Hours

First, find the ratio that compares the number of canoging 3

hours for each activity to 8. Then multiply each ratio p—— r

by 360° to find the number of degrees for each section :

of the graph. eating 2
hiking 2

Canoeing; % - 360° = 135°

1 Summer Camp
Crafts: 3" 360° = 45°

Eating: 2 - 360° = 90° \ Canoeing
—3h

Hiking: Z - 360° = 90°

A box-and-whisker plot is a graphical representation of the five-number summary of
a data set. The box in a box-and-whisker plot represents the interquartile range.

([ [}

Draw a box-and-whisker plot for these data. Describe how the outlier affects the
quartile points.

14, 30, 16, 20, 18, 16, 20, 18, 22,13, 8

EZEl Order the data from least to greatest. Then determine the maximum,
minimum and the quartiles.

8,13, 14, 16, 16, 18, 18, 20, 20, 22, 30
le & 2
Determine the interquartile range.
IOR =Q; - Q,
=20-140rb6
Check to see if there are any outliers.
14 -156)=5 20 + 1.5(6) =29
Numbers less than 5 or greater than 29 are outliers.
The only outlier is 30.
Draw a number line that includes the minimum and maximum values in
the data. Place dots above the number line to represent the three quartile

points, any outliers, the minimum value that is not an outlier, and the
maximum value that is not an outlier.

=Y
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|( StudyTip

D)

Paralle} Box-and-Whisker Plot
A double box-and-whisker
plotis sametimes called a
paralie! box-and-whisker plot.

Draw the box and the whiskers. The vertical rules go through the quartiles.
The outliers are not connected to the whiskers.
é 1|0 1'2 1I4 1.6 1I8 2ID 2l2 2‘4 2‘6 ZIB 3'0 3'2
BETX3 Omit 30 from the data. Repeat Step 1 to determine Q;, Q,, and Q3.
8, 13, 14, 16, 16, 18, 18, 20, 20, 22
R
Oy O,=17
Removing the outlier does not affect Q; or Q, and thus does not affect the
interquartile range. The value of Q, changes from 18 to 17.

_ Z&110v/ Compare Data

CLIMATE Lucas is going to go to college in
either Dallas or Nashville. He wants to live
in a place that does not get too cold. So he

["Average Monthly Low Temperatures (°F) |
Month

Dallas Nashville

decides to compare the average monthly Jan. 36 28
low temperatures of each city. Feb. 4 N
a. Draw a double box-and-whisker plot for Mar. 49 39
the data. Apr. 56 47
Determine the quartiles and outliers for
. May 65 57
each city.

i June 73 65
Dallzs July 77 70
36, 39, 41, 47, 49, 56, 58, 65, 69, 73, 76, 77

* + A Aug. 76 68
Q=M Q=5 0;=T1 Sept 6 o
. Oct. 58 49
Nashville Nov. a7 20
28, 31, 32, 39, 40, 47, 49, 57, 61, 65, 68, 70 Dec, 29 P
0 4 4
QI - 355 Q2 = 48 Q__1 ~ 63 Source: weather.com

There are no outliers. Draw the plots using the same number line.

Nashville o—+ + +—o

1 ] ] ] 1 ] ] L [l L ) ] L]
I 1 I ] I { ) J i

I ! ¥ i
20 25 30 35 40 45 50 55 60 65 70 754.80

b. Use the double box-and-whisker plot to compare the data.

The interquartile range of temperatures for both cities is about the same.
However, all quartiles of the Dallas temperatures are shifted to the right of
those of Nashville, meaning Dallas has higher average low temperatures.

. One night in August, a weather reporter stated the low for Nashville as being
“only 65.” Is it appropriate for the weather reporter to use the word only in
the statement? Is 65 an unusually low temperature for Nashville in August?
Explain your answer.

No, 65 is not an unusually low temperature for August in Nashville. It is lower
than the average, but not by much.

Y
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When displaying data, some graphs are better choices than others.

Sl ER) Select a Display

relate to the whole class.
e

Which type of graph is the best way to display each set of data? Explain.

a. the results of the women’s Olympic High Jump event from 1972 to 2008
Since the data would show change over time, a line graph would give the
reader a clear picture of changes in height.

b. the percent of students in class who have 0, 1, 2, 3, or more than 3 pets

Since the data would show how parts are related to the whole, a circle graph
would give the reader a clear picture of how different segments of the class

1. SURVEYS Alana surveyed several students
to find the number of hours of sleep they
typically get each night. The results are
shown in the table. Make a bar graph of
the data.

2. PLAYS The frequency table at the right
shows the ages of people attending a high

Hours of Sleep

Alana | 8 Kwam | 7.5 | Tomas | 7.75
Nick { 825 | Kate | 7.25 | Sharla { 8.5

school play.
a. Make a histogram to display the data.

b. Make a cumulative frequency histogram

showing the number of people attending

019 | 1HT LY LAV LR L6 LT Do LT 4
20-39 | LR 1R A LR B L U1 LTI 43
40-59 | BT LA LK1 B4R DO A 31
' 60-79 1 ll] 8

who were less than 20, 40, 60, or
80 years old.

3. LAWN CARE Marcus started a lawn
care service. The chart shows how
much money he made over summer
break. Make a line graph of the data. At

1 2 3 4 5 ] 7 8

25 | 40 | 45 | 50 | 75 | 85 | 95 | 95

Use each set of data to make a stem-and-leaf plot and a box-and-whisker plot.
Describe how the outliers affect the quartile points.

4, {65, 63, 69,71,73,59, 60,70,72, 66,71, 58|

5. (31, 30, 28, 26, 22, 34, 26, 31, 47, 32, 18, 33, 26, 23, 18}

6. FINANGIAL LITERACY The table shows how Ping
spent his allowance of $40. Make a circle graph
of the data.

DW opeée RINQ

savings 15
downloaded music

snacks 5
T-shirt 12

7. JOGGING The table shows the number of miles Hannah jogged each day for

10 days. Make a line graph of the data.

Day 1 2 3 4

i 8 g 10

Miles Jogged 2 2 3 35

4.5

2.5 3 4 5

connectED.megraw-hill.com PAS



8. BASKETBALL Two basketball teams are analyzing the number of points they scored

in each game this season.

Lions: 48, 52, 55, 49, 53, 55, 51, 50, 46, 53, 47, 55, 50, 51, 60, 52, 57, 56, 58, 55
Eagles: 35, 39, 37, 40, 44, 42, 53, 42, 40, 44, 48, 46, 43, 47, 45, 41, 45, 43, 47, 48

a. Make a double box-and-whisker plot to display the data.

b. How does the number of points scored by the Lions compare to the number of

points scored by the Eagles?

¢. In the first game of the post season, a sports announcer reported the Lions
scored a whopping 60 points. Is it appropriate for the announcer to use the

word whopping in the statement? Is 60 an unusually high number of points for
the Lions to score? Explain your answer.

9. TESTS Mr. O'Neil teaches two algebra classes. The test scores for the two classes

are shown.
Third Period
7 a8 85 79 76 86 84 a1 67 88 l 93 87
a9 78 81 80 82 84 a3 BS 84 95 90 B8
9 93 88 75 80 78 81 90 82 a5 76 88
89 79 93 B8 85 94 83 88 a1 72 88 70

a. Make a double box-and-whisker plot to display the data.

b. Write a brief description of each data distribution.

¢. How do the scores from the third period class compare to the scores from the
sixth period class?

Which type of graph is the best way to display each set of data? Explain.

10. an organization’s dollar contributions to 4 different charities

11. the prices of a college football ticket from 1990 to the present

12. the percent of glass, plastic, paper, steel, and aluminum in a recycling center

13. DISCUS The winning distances for the girls’ discus throw at an annual track meet

are shown below.

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

Year 1999
Distance (m) Ak

124

126

129

130

130

133

135

136

137

138

140

a. Make a stem-and-leaf plot to display the winning distances.
b. Make a histogram to display the winning distances.
¢. What does the stem-and-leaf plot show you that the histogram does not?
d. If this trend continues, what would you expect the winning distance to be in

2030? Is your answer reasonable? Explain.

14, DRINKS Tate is buying drinks for a party. He is comparing 2-liter bottles to 12-packs

of 12-ounce cans. The prices of 2-liter bottles are $0.99, $1.99, $1.87, $1.79, $1.29, $1.43,

and $1.15. The prices of 12-packs are $2.50, $4.25, $3.34, $2.65, $3.19, $3.89, and 2.99.

a. Make a double box-and-whisker plot to display the data.
b. Notice that instead of comparing price per item it would be more beneficial
to compare price per ounce. What is the price per ounce of each item if a 2-liter is
approximately 67 ounces and a 12-pack is 144 ounces? Round to the nearest cent.
¢. Make a new double box-and-whisker plot from the data obtained in part b.
d. Which is the better deal, the 12-packs of cans or the 2-liter bottles? Explain.

)
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'Posttest

Determine whether you need an estimate or an
exact answer. Then use the four-step problem-
solving plan to solve.

1. DISTANCE Fabio rode his scooter 2.3 miles to his
friend’s house, then 0.7 mile to the grocery store,
then 2.1 miles to the library. If he rode the same
route back home, about how far did he travel
in all?

2. SHOPPING The regular price of a T-shirt is $9.99.
It is on sale for 15% off. Sales tax is 6%. If you
give the cashier a $10 bill, how much change
will you receive?

Find each sum or difference.

3. =31 + (-4) 4. 48 — 55
5, —71 — (=10) 6. 31 — 42.9
7. —11.5 + 8.1 8. —0.38 — (—1.06)

Find each product or quotient.

9. —-21(=5) 10. =81 = (-3)
1. —-120+ 8 12, -39 + -3
Replace each ® with <, >, or = to make a true
sentence,

13. -0.620—% 14, 12 X

11
15, Order 4%, 4.85, 2%, and 2.6 from least to greatest.

Find each sum or difference. Write in simplest form.

8.7+7 1753
1 1 1 3
18. -6'+(T5) 19. _1_2_(_Z

Find each product or quotient.

20. -1.2(9.3) 21, -20.93 =+ (=2.3)
22, 105 + (-1.2) 23. (—3.4)(—2.8)
Name the reciprocal of each number.

24. 6 25. 12

2. —22 21. -1

2. 3 29. 5%

Find each product or quotient. Write in simplest form.

2.5 4.1
a0. 2.3 adel
7 1..1
32 -Z.2 33.1:01
3 7. ( 1
34, —6-(—3) 3. L+ ( 15)

36. PICNIC Joseph is mixing 5— gallons of orange
drink for his class picnic. Every 5 gallon requires
1 packet of orange drink mix. How many packets

of orange drink mix does Joseph need?
Express each percent as a fraction in simplest form.
37. 6% 38, 140%

Use the percent proportion to find each number.
39. 50% of what number is 317

40, What number is 110% of 517
41. Find 8% of 95.

42. SOLUTIONS A solution is prepared by dissolving
24 milliliters of saline in 150 milliliters of pure
solution. What is the percent of saline in the pure
solution?

43. SHOPPING Marta got 60% off a pair of shoes. If the
shoes cost $9.75 (before sales tax), what was the
original price of the shoes?

. Find the perimeter and area of each figure.

44- 7am 45-

1
H

1.
T=in.
4m-L Al 6 in. 2

4

na| =

in.

i 46. A parallelogram has a base of 20 millimeters and

a height of 6 millimeters. Find the area.

47. GARDENS Find the perimeter of the garden.

60m

35m
40m

!i cunnectED.mcgraw-hilI.comI P47




Posttest continves

Find the circumference and area of each circle.
Round to the nearest tenth.

48. 49,

3.5¢cm
25in.

50. PARKS A park has a circular area for a fountain
that has a circumference of about 16 feet. What
is the radius of the circular area? Round to the
nearest tenth.

Find the volume and surface area of each
rectangular prism given the measurements below.

M. £=15m,w=3mh=2m

5zE=umw=1mm=%m

53. Find the volume and surface area of the
rectangular prism.

One marble is randomly selected from a jar
containing 3 red, 4 green, 2 black, and 6 blue
marbles. Find each probability.

54. P(red or blue)
86. P(not black)

85. P(green or red)
57. P{not blue)

58. A movie theater is offering snack specials. You
can choose a small, medium, large, or jumbo
popcorn with or without butter, and soda or
bottled water. Use a tree diagram to find the
sample space for the event. State the number
of possible outcomes.

One coin is randomly selected from a jar
containing 20 pennies, 15 nickels, 3 dimes,

and 12 quarters. Find the odds of each outcome.
Write in simplest form,

89. a dime

60. a value less than $0.25
61, a value greater than $0.10
62. a value less than $0.05

P48 | Chapter 0 | Posttest

63.

SCHOOL In a science class, each student must
choose a lab project from a list of 15, write a
paper on one of 6 topics, and give a presentation
about one of 8 subjects. How many ways can
students choose to do their assignments?

. GAMES Marcos has been dealt seven different

cards. How many different ways can he play his
cards if he is required to play one card at a time?

Find the mean, median, and mode for each set
of data,

65.
66.
67.

69.

70.

n.

(99, 88, 88, 92, 100)
{30, 22, 38, 41, 33, 41, 30, 24}

Find the range, median, lower quartile, and
upper quartile for {77, 75, 72, 70, 79, 77, 70, 76).

TESTS Kevin's scores on the first four science
tests are 88, 92, 82, and 94. What score must he
earn on the fifth test so that the mean will be 907

FOOD The table shows the results of a survey in
which students were asked to choose their
favorite food. Make a bar graph of the data.

Favorite Foods

Number of
Students
pizza 15
chicken nuggets 10
cheesy potatoes
ice cream

Make a double box-and-whisker plot of the data.
A:26,18, 26,29, 18, 20, 35, 32, 31, 24, 26, 22
B: 16, 20, 16, 19, 21, 30, 25, 22, 21, 19, 16, 17

BUDGET The table shows how Kat spends her
allowance. Which graph is the best way to
display these data? Explain your reasoning
and make a graph of the data.

Category | Amount (3}

Savings 25
Clothes 10
Entertainment 15







.-Then '_ -Why? a
:, TR - == . -,y r'. e ; .

('“J You have learned CJ In this chapter, you wil: () SCUBA DIVING A scuba diving store rents air tanks and wet suits. An algebraic

how to perform
operations osn whole
numbers.

expression can be written to represent the totat cost to rent this equipment. This
expression can be evaluated {c determine the total cost for a group of people to
rent the eguipment.

« Write algebraic
EX[IFESSIOnS.

s Use the order of
DperalIUHS I'E-I’H Exprasnont {quations and Furctont
= S0ive equations. ?

= Represent and
interpret reiations
and functions.

= lise funrction
notation

= Interpret the graphs
of funciions.
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Get Ready for the Chapter

Diagnose Readiness | You have two options for checking prerequisite skills.

[1 Textbook Option Take the Quick Check below. Refer to the Quick Review for help.

1 QuickCheck

W

Write each fraction in simplest form. If the fraction is already dmpLe
in simplest form, write simplest form.

Write % in simplest form.

1, 24 9, 34 3, 36
" 36 * 85 ‘12 Find the greatest common factor (GCF) of 24 and 40.
4 2 5 11 6. 2 factors of 24: 1,2, 3,4, 6,8,12, 24
45 18 65 factors of 40:1, 2, 4,5, 8, 10, 20, 40
19 16 64 .
7. T 8. vy 9, m The GCF of 24 and 40 is 8.

24 =8 3 Divide the numerator and

10, ICE CREAM Fifty-four out of 180 customers said that cookie 208 — 5 denominator by their GCF, 8.

dough ice cream was their favorite flavor. What fraction of

12.81t

customers was this?
Find the perimeter of each figure. m
1. 12, s1in . Find the perimeter.
32cm 32¢cm N [ -
23 in.
18¢cm - - ] M

5.3f

13. FENCING Jolon needs to fence a garden. The dimensions of P=20+ 2w
the garden are 6 meters by 4 meters. How much fencing = 2(12.8) + 2(5.3)
does Jolon need to purchase?

= 25.6 + 10.6 or 36.2

The perimeter is 36.2 feet.

Evaluate. m

. g . gc- - l H 1 . 1
14. 6 3 15. 4.2. 81 16. 577 Find 2171?
17.513+27  18.3%.3 19, 2.8.0.2 1.,.1._9.3
5 4 21 - E = Z - E
20, CONSTRUCTION A board measuring 7.2 feet must be cut .92
into three equal pieces. Find the length of each piece. 4 3)
_18,q1
= or12

£=128and w=53
Simplify.

Write mixed numbers
as improper fractions.

Multiply by the reciprocal.

Simplify.

[2 Online Option Take an online seif-check Chapter Readiness Quiz at connectED.mcgraw-hill.com. @
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Get Started on the Chapter

You will [earn several new concepis, skills, and vocabulary terms as you study
Chapter 1. To get ready, identify important terms and organize your resources.
You may wish to refer to Chapter 0 to review prerequisite skills.

I. StudyOrganizer

Expressions, Equations, and Functions Make this Foldable
| 1o help you organize your Chapter 1 notes about expressions,
! equations, and functions. Begin with five sheets of plain paper.

1 Fold the shests of
paper in half along
the width. Then cut
along the crease.

2 Staple the ten half-sheets
together to form a booklet.

3 Cutnine centimeters
from the bottom of the top
sheet, eight centimeters
from the second sheet,
and so on.

4 Label each of the tabs
with a lesson number,
The ninth tab is for
Properties and the last
tab is for Vocabulary.

4 | Chapter 1 | Expressions, Equations, and Functions

NewVocabulary
. English
algebraic expression  p.5
variable p.5
term p.5
power p.5

coefficient p.28

equation p. 33
solution p. 33
identity p.35
relation p. 40
domain p.40
range p. 40

independent variable p. 42
dependent variable  p. 42

| function p. 47
| intercept  p. 56
line symmetry p.57

end behavior  p.57

| ReviewVocabulary

Espaiiol

expression algebraica
variable

término

potencia

coeficiente

ecuacion

solucion

identidad

relacion

domino

rango

variable independiente
variable dependiente
funcidn

interseccién

simetria

comportamiento final

— |

additive inverse inverso aditivo a
its opposite

number and

| multiplicative inverse inverso multiplicativo

two numbers with a product of 1

perimeter perimetro the distance
around a geometric figure




- Now

@ You performed

@ Cassie and her friends are at a baseball

-] Write verbal

aperations on expressions for game. The stadium is running a promotion
integers. algebraic expressions.  where hot dogs are $0.10 each. Suppose
; d represents the number of hot dogs Cassie
o aueha and her friends eat. Then 0.10d represents
AT the cost of the hot dogs they eat.
expressions. 0gs,ley €u.

44 NewVocabulary Write Verhal Expressions An algebraic expression consists of sums and/or
algebraic expression products of numbers and variables. In the algebraic expression 0.10d, the letter d
variable is called a variable. In algebra, variables are symbols used to represent unspecified
::3‘:” numbers or values. Any letter may be used as a variable.
product 010d 2x+4 343  p.q  ded = 3mm
power 6
exponent . . .

T A term of an expression may be a number, a variable, or a product or quotient of
numbers and variables. For example, 0.10d, 2x and 4 are each terms.
The term that contains x or A term that does
. GCommon Core other letters is sometimes 2x + 4 not have a variable
! State Standards referred 1o as the variable ferm. is a conslant term.
2;2??; slrtltae':;::ﬁns of Ina myltiplication expres;;ion, the quantities being multiplied are factors., ar.lcl the
an expression, such as result is the product. A raised dot or set of parentheses are often used to indicate a
tem;;.lfacmrs, and product. Here are several ways to represent the product of x and .
coefficlents.
ASSE.2 Use the structure of xy  x-y  x(y (Vy X)W

an expression to identify
ways to rewrite it.

An expression like x" is called a power. The word x"
Mathematical Practices | power can also refer to the exponent. The exponent
4 Model with mathematics. indicates the number of times the base is used as a (base ) (‘exponent )

factor. In an expression of the form x", the base is x.
The expression x" is read “x to the nth power.” When
no exponent is shown, it is understood to be 1. For
example, a = al.

Example 1

Write a verbal expression for each algebraic expression.

a. 3x* b. 5z% + 16
three times x to the 5 times z to the second power
fourth power plus sixteen

» GuidedPractice
1A, 1642 -3 18 10+ &

Jupiterimages/Comstock images/Getty images

.




StudyTip >2 Write Algebraic Expressions Another important skill is translating verbal
@Mmﬂing When writing expressions into algebraic expressions.

an expression to model a

situation, begin by identifying KeyGoncept Trans!atlng Verbal to AIgebralc Expressions
the iITIpOI'lant quanlities and [y B e LR i e T T e e = =L T T T e T T
their relationships. Operation Verbal Phrases
3 Addition more than, sum, plus, increased by, added fo
Subtraction less than, subtracted from, difference, decreased by, minus
Multuphcahon product of, multiplied by, times, of
i Division quotient of, divided by )

S Example 287 {

Write an algebraic expression for each verbal expression.

a. a number + more than 6

The words more than suggest addition.
Thus, the algebraic expressionis 6 + for ¢ + 6.
b. 10 less than the product of 7 and f

Less than implies subtraction, and product suggests multiplication.
So the expression is written as 7f — 10.

c. two thirds of the volume v
The word of with a fraction implies that you should multiply.

The expression could be written as %v or %
» GuidedPractice
2A. the product of p and 6 2B. one third of the area a

T

Variables can represent quantities that are known and quantities that are unknown.
They are also used in formulas, expressions, and equations.

R[N S ELTEN:] Wirite an Expression

SPORTS MARKETING Mr. Martinez orders 250 key chains prmted with his athletic
team’s logo and 500 pencils printed with their Web address. Write an algebraic
expression that represents the cost of the order.

Real-WorldCareer
Sports Marketing Let k be the cost of each key chain and p be the cost of each pencil. Then the cost of
™1 Sports marketers promote the key chains is 250k and the cost of the pencils is 500p. The cost of the order is

and manage athletes, teams, represented by 250k + 500p.

tacilities and sports-refated

businesses and organizations. i .
A minimum of a bachelor’s » GuidedPractice

degree in sports management
e ot 3. COFFEE SHOP Katie estimates that ¢ of the people who order beverages also

prefered. order pastries. Write an algebraic express:on to represent this situation.

A S

)
LD} 6 | Lesson 1-1 | Variables and Expressions
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Check Your Understanding

Example T  Write a verbal expression for each algebraic expression.

1. 2m 2, -g-r‘* 3. a2 — 18k

Example 2  Write an algebraic expression for each verbal expression.
4. the sum of a number and 14 5. 6 less a number ¢
6. 7 more than 11 times a number 7. 1 minus the quotient of rand 7

8. two fifths of the square of a numberj 9. n cubed increased by 5

Example 3 10. GROCERIES Mr. Bailey purchased some groceries that cost d dollars. He paid witha
$50 bill. Write an expression for the amount of change he will receive.

Practice and Problem Solving

Example 1 Write a verbal expression for each algebraic expression.
11. 49 : 12. 3 13. 15+ 7 14.w-24
4

15. 3x2 16. % 21 +6 18. ri. 3

=

Example 2  Write an algebraic expression for each verbal expression.

19. x more than 7 20. a number less 35

21. 5 times a number 22. one third of a number

23. fdivided by 10 24. the quotient of 45 and r

25. three times a number plus 16 26. 18 decreased by 3 times d

27. k squared minus 11 28. 20 divided by ¢ to the fifth power

Example 3  29. GEOMETRY The volume of a cylinder is 7 times the radius
r squared multiplied by the height h. Write an expression for
the volume.

30. FINANG!IAL LITERACY Jocelyn makes x dollars per hour working
at the grocery store and n dollars per hour babysitting. Write
an expression that describes her earnings if she babysat for
25 hours and worked at the grocery store for 15 hours.

Write a verbal expression for each algebraic expression.
5
31, 25 + 6x2 32, 6f2 + 5f 3. L

34, @SENSE-MAKING A certain smartphone family plan costs $55 per month plus
additional usage costs. If x is the number of cell phone minutes used above the
plan amount and y is the number of megabytes of data used above the plan
amount, interpret the following expressions.

a. 0.25x
b. 2y
c. 0.25x + 2y + 55

: connactED.mchim




@ DREAMS It is believed that about % of our dreams involve people that we know.

a. Write an expression to describe the number of dreams that feature people you
know if you have d dreams.

b. Use the expression you wrote to predict the number of dreams that include
people you know out of 28 dreams.

36. SPORTS In football, a touchdown is awarded 6 points and the team can then try for
a point after a touchdown.

a. Write an expression that describes the number of points scored on
touchdowns T and points after touchdowns p by one team in a game.

b. If a team wins a football game 27-0, write an equation to represent the possible
number of touchdowns and points after touchdowns by the winning team.

¢. If a team wins a football game 21-7, how many possible number of touchdowns
and points after touchdowns were scored during the game by both teams?

37. % MULTIPLE REPRESENTATIONS In this problem, you will explore the multiplication
of powers with like bases.

a. Tabular Copy and complete the table.

102 ) x [ 10" | = [10x10x10 = | 103
102 | x [102| = [10x10x10x 10 = | 10
102 x [10° | = [10x10x10x10x10 | = | ?
102§ x | 10| = ? =] 7

b. Algebraic Write an equation for the pattern in the table.

c. Verbal Make a conjecture about the exponent of the product of two powers
with like bases.

H.0.T. Problems  Use Higher-Brder Thinking Skills

38. REASONING Explain the differences between an algebraic expression and a verbal
expression.

39. OPEN ENDED Define a variable to represent a real-life quantity, such as time in
minutes or distance in feet. Then use the variable to write an algebraic expression
to represent one of your daily activities. Describe in words what your expression
represents, and explain your reasoning.

40. @CRITIQUE Consuelo and James are writing an algebraic expression for three
times the sum of n squared and 3. Is either of them correct? Explain your reasoning.

Consuelo 5 James
3 +3) n +3

41. CHALLENGE For the cube, x represents a positive whole number. Find the ,/:_ T

value of x such that the volume of the cube and 6 times the area of one of
its faces have the same value.

.4
42. WRITING IN MATH Describe how to write an algebraic expression from
a real-world situation. Include a definition of algebraic expression in your
own words.

@ 8 | Lesson 1-1 | Variables and Expressions



Standardized Test Practice

43. Which expression best represents 45, SHORT RESPONSE The yards of fabric needed to
the volume of the cube? make curtains is 3 times the length of a
A the product of three and five window in inches, divided by 36. Write an
" expression that represents the yards of
1 G sk s fabric needed in terms of the length of the
C three squared window £.
D three cubed
44. Which expression best represents the 46. GEOMETRY Find the area of the rectangle.
perimeter of the rectangle? A 14 square meters
F 28w £ B 16 square meters ep
Gei+w w C 50 square meters 8m
H 2¢ 4+ 2w D 60 square meters
J He+w)

Spiral Review

47. AMUSEMENT PARKS A roller coaster enthusiast club took a poll to see what each
member’s favorite ride was. Make a bar graph of the results. (Lesson 0-13)

Our Favorite Rides _
The Shiner | Raging Bull | The Bat | Teaser | The Adventure
16 9 25 6 12

48. SPORTS The results for an annual 5K race are shown at the right. Annual 5K Race Results
Make a box-and-whisker plot for the data. Write a sentence
Joe 14:48 | Carissa 19:58

Big Plunge | Twisting Time
Number of Votes 5 22

describing what the length of the box-and-whisker plot tells about
the times for the race. (Lesson 0-13) Jessica | 19:27 | Jordan | 14:58
Lupe 15:06 | Taylor 20:47
Find the mean, median, and mode for each set of data. (Lesson0-12) Dante 20:39 | Mi-Ling 15:48
49. (7,6,5,7,4,8,2,2,7,8) 50, {—1,0,5,2, =2,0,-1,2, —1,0} Tia 15:54 | Winona | 21:35
51. {17, 24, 16, 3, 12, 11, 24, 15 Amber ) 2049 | Angel | 16:10
Amanda 16:30 | Catalina 20:21

52. SPORTS Lisa has a rectangular trampoline that is 6 feet long and
12 feet wide. What is the area of her trampoline in square feet?
{Lesson 0-8)

Find each product or quotient. (Lesson 0-5)

3.7 4.7
83. =+ 54. 2+ < 56.

(= 18,]
-
Wi

Skills Review

Evaluate each expression.

3,4 5 -]
56. 3 + 3 57. 5.67 — 4.21 s8.2-2
59, 10.34 + 14.27 60. -% + % 61. 37.02 — 15.86

A3
connectED.megraw-hill.com 9
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| Now ' T

I The admlssion prices for SeaWorld

o Evaluate numerlcal

@ You expressed

algebraic expressions by using Adventure Park in Orlando, Florida,
expressions verbally. the order of are shown in the table. if four
operations, adults and three children go to
the park, the expression below
ST represents the cost of admission
expressions by using for the group
the order of 2

operations. 4(78.95) + 3(68.95)

NewVocabulary 1 Evaluate Numerical Expressions To find the cost of admission, the
evaluate expression 4(78.95) + 3(68.95) must be evaluated. To evaluate an expression
order of operations means to find its value.

FETH N Evaluate Expressions

@' Common Core ;
,) State Standards Evaluate 3°.

Content Standards 3°=3.3.3.3.3 Use 3 as a factor 5 times.

ASSE.1b Interpret =243 Multiply.

complicated expressions by ) .

viewing one or more of their ’ GuidedPractice

parts as a single entity, 4 5 3
ASSE.2 Use the structure of 1A. 2 1B. 4 1C. 7
an expression {o identify -

ways to rewrite it. . . L. .
: The numerical expression that represents the cost of admission contains more than
Mathematical Practices | one operation. The rule that lets you know which operation to perform first is called

7 Look for and make use of .
structure. the order of operations.

Ke'.r{:oncept 0rder of Operat:ons

TR

Evaluate expressions inside grouping symbols
Step ¥4 Evaluate all powers.
| T muttiply and/or divide from left to right.

IGHIED Add and/or subtract from left to right.
‘e _ -,

€10[:1 54 Order of Operations

Evaluate 16 — 8 = 22 + 14.
16-8+22+14=16-8+4+14 Evaluate powers. =
=16-2+14 Divide 8 by 4. =
=14+ 14 Subtract 2 from 16. E%
=28 Add 14 and 14. g
P GuidedPractice g
2R, 3+42-2-5 28.20-7+82-7.11 H]
% 8

A
L2J 10 | Lesson 12




StudyTip
Grouping Symbols Grouping

symbols such as parentheses

(), brackets [ ], and braces {}
are used to clarify or change

When one or more grouping symbols are used, evaluate within the innermost

grouping symbols first.

&3] Expressions with Grouping Symbol;

the order of operations. Evaluate each expression.
a 4<+2+4+5(10-6)
4+24510-6)=4 + 2+ 54)
=2+ 5(4)
=2+4+20
=22
b. 6[32 — (2 + 3)7]
6[32 — (2 + 3)?] = 6[32 — (5)%]
= 6[32 — 25]
— = 6[7]
StudyTip =42
Grouping Symbols A fraction > 8 22 -5
bar is considered a grouping 1549
symbol. So, evaluate 232_5 Bg-=5
. expressions In the numerator 15+9 15+9
| and denominator before 3
completing the division. =549
i =3 ord
=243

P GuidedPractice
3A. 5. 4(10 — 8) + 20

\

3B.15-[10+(3-2?%]+6 3C

Evaluate inside parentheses.
Divide 4 by 2.

Multiply 5 by 4.

Add 2 to 20.

Evaluate innermost expression first,
Evaluaie power.

Subtract 25 from 32

Multiply,

Evaluate the power in the numerator.
Subtract 5 from 8 in the numerator.

Add 15 and 9 in denominator, and simplify.

(4 +5)2
T

2 Evaluate Algebraic Expresslons To evaluate an aigebraic expression, replace
the variables with their values. Then find the value of the numerical expression

using the order of operations.

361 [ XY Evaluate an Algebraic Exp

3x2 4 (2y + 23)
=342+ (2.5+ 3%)

P GuidedPractice

Evaluate each expression.

LS

Evaluate 3x2 + (Zy + 23) ifx=4,y=52z=3.

Replace x with 4, y with 5, and zwith 3.

=3{4)2+(2-5+27) Evaluate 37,
=3(4)2 + (10 + 27) Multiply 2 by 10.
= 3(4)2 + (37) Add 10 to 27.

= 3(16) + 37 Evaluate 42,

= 48 4 37 Muttiply 3 by 16.
=85 Add 48 to 37.

4A. a’(3b+5) +cifa=2,b=6,c=4 4B.5d+ (6f—g)ifd=4,f=3,g=12

©
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Real-WorldLink

The National Oceanic &
Atmospheric Administration
{NOAA) developed the
Science on a Sphere system
10 educate people about
Earth’s processes. There are
five computers and four video
projectors that power the
sphere.

Source: NOAA

_" JReal:World Example 5 d

ENVIRONMENTAL STUDIES Science on a Sphere (SOS)® demonstrates the effects
of atmospheric storms, climate changes, and ocean temperature on the
environment. The volume of a sphere is four thirds of 7 multiplied by the
radius r to the third power.

a. Write an expression that represents the volume of a sphere.

( 7 multiplied by radius )
Words
(O . to the third power
v
Variable  Let r = radius.
v
Equation -;— X wrdor 3
. 3 A

b. Find the volume of the 3-foot radius sphere used for SOS.

V= %11’!’3 Volume ef a sphere
= %1\‘(3)3 Replace rwith 3.
= (%) T(27) Evaluate 3% = 27.
= 36 Multipty % by 27.

The volume of the sphere is 367 cubic feet.

) GuidedPractice

5. FOREST FIRES According to the California Department of Forestry, an average
of 539.2 fires each year are started by burning debris, while campfires are
responsible for an average of 129.1 each year.

A. Write an algebraic expression that represents the number of fires, on average,
in d years of debris burning and c years of campfires.

B. How many fires would there be in 5 years?

Check Your Understanding

Examples 1-3 Evaluate each expression.

1. 92 2, 44 3.3°

4.30-14+2 @5-5-1-3 6. (2 + 54
2 11-8 (4.3)?

7. [8(2) — 43 + 7(4) 8 =t 8 5

Example 4  Evaluate each expressionifa=4,b=6,and c=8.

10. 8b —a

b(9 = ¢}
2

. 20+ (b2 + 3) 12,
i€

Example 5 13, BOOKS Akira bought one new book for $20 and three used books for $4.95 each.
Write and evaluate an expression to find how much money the books cost.

14, SSSYREASONING Koto purchased food for herself and her friends. She bought 4
cheeseburgers for $2.25 each, 3 French fries for $1.25 each, and 4 drinks for $4.00.
Write and evaluate an expression to find how much the food cost.

]
O 12 | Lesson 1-2 | Order of Operations
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Practice and Problem Solvin +
g l(___l{-— = X1

Y =X

Examples 1-3 Evaluate each expression. { Ly

15, 72 16. 14° o = =7

18.35-3-8 19. 18 + 9+ 2.6 I\()('“—f) = X4/ )(-t-((__._____

21.24 -6+ 2%-4 2 (11.7)— 4_( u

) ; n U+ YY =X
24, (12-6)-5 25, 3% — (1 + 10?)
_ 93 = - -
27. [(6° — 9) + 23}4 28, 42 X = - 93 XYz X+
. 73 XyeqHzw
Example 4  Evaluate each expressionif g=2,r=3,and t =11 > =3
X ) +L{ C4Y -2

30. g + 6 M. 7—gr Ao Xt oy o4

@@+3g9+4 34, 12+ 8rt 4 r? f 1 . 2
Example 5 36. GEOMETRY Write an algebraic expression P

to represent the area of the triangle. Then B
evaluate it to find the area when /i = 12 inches. h H““«E
e
"':.\_‘
fi+6

37. AMUSEMENT PARKS In 2004, there were 3344 amusement parks and arcades. This
decreased by 148 by 2009. Write and evaluate an expression to find the number of
amusement parks and arcades in 2009.

38. 05_5} STRUCTURE Kamilah sells tickets at Duke University's Duke University Football
athletic ticket office. If p represents a preferred season Ticket Prices
ticket, b reprgsepts a blue zone ticket, and g represents a T
general admission ticket, interpret and then evaluate the
following expressions. Blue Zone $80
a. 45b b. 15p + 35¢ c. 6p + 11b + 22¢ General Admission $70

Source: Duke Univarsity

Evaluate each expression.

39, 42 40. 123 41. 3¢
42. 115 43. (3-49%+8 44, 23 — 2(17 + 39)
2_92
45. 3[4 — 8 + 4%(2 + 5)] 46, %
a7. 25+[(16—3-5)+12;3] 48.7° - 2136+ 914
Evaluate each expression if a = 8 b 4, and c = 16.
2
49. %c — b2 0. 5+ 2 51, 22+ 3
da° - 2b
3ab + c* a\2 ¢ 2a—b2  c—n
52, S2LE 53. ( ) — 54, S22 +
55, SALES One day, 28 small and 12 large merchant
spaces were rented. Another day, 30 small and rTHE FLEA MARKET

15 large spaces were rented. Write and evaluate plERCHANT, SP“CE RENZASSH

an expression to show the total rent collected. Small space 157.00/day
Large space $9.75/day

Open Datly from 9:00-6:00

s

- — ]
)



56. SHOPPING Evelina is shopping for back-to-school clothes. She bought

Clothing

3 skirts, 2 pairs of jeans, and 4 sweaters. Write and evaluate an o $25.99
expression to find how much she spent, without including sales tax. -

Jeans $39.99

PYRAMIDS The pyramid at the Louvre has a square base with a side of sweater | $22.99

35.42 meters and a height of 21.64 meters. The Great Pyramid in Egypt
has a square base with a side of 230 meters and a height of 146.5 meters.

The expression for the volume of a pyramid is %Bh, where B is the area of
the base and # is the height.

a. Draw both pyramids and label the dimensions.
b. Write a verbal expression for the difference in volume of the two pyramids.

¢. Write an algebraic expression for the difference in volume of the two pyramids.
Find the difference in volume.

58. FINANCIAL LITERACY A sales representative receives an annual salary s, an average
commission each month ¢, and a bonus b for each sales goal that she reaches.

a. Write an algebraic expression to represent her total earnings in one year if she
receives four equal bonuses.

b. Suppose her annual salary is $52,000 and her average commission is $1225 per
month. If each of the four bonuses equals $1150, what does she earn annually?

H.0.T. Problems  use Higher-Drder Thinking Skills

59, ERROR ANALYSIS Tara and Curtis are simplifying [4(10) — 32] + 6(4). Is either of
them correct? Explain your reasoning.

Taray f Curtis

[4(10) - 341 + ¢(4)
= [4(10) - 91 + 6(4)

[4(10) - 3%] + 6(4)
= [4(10) - 2] + 6(4)

= A4(1) + &(4) =(40-9) + 6(4)
=4+ G(4) =37 + 6(4)
=4 +24 =37 +2¢4

=7 1 =55
I T T e L 3 c -

60. REASONING Explain how to evaluate a[(b — c) + d] — fif you were given values
fora, b, ¢, d, and f. How would you evaluate the expression differently if the
expressionwasg+b—c+d - f?

61. @PERSEVERANCE Write an expression using the whole numbers 1 to 5 using
all five digits and addition and /or subtraction to create a numeric expression
with a value of 3.

62. OPEN ENDED Write an expression that uses exponents, at least three different
operations, and two sets of parentheses. Explain the steps you would take to
evaluate the expression.

63. WRITING IN MATH Choose a geometric formula and explain how the order of
operations applies when using the formula.

64. WRITING IN MATH Equivalent expressions have the same value. Are the expressions
(30 + 17) x 10 and 10 x 30 + 10 x 17 equivalent? Explain why or why not.

B
LD) 14 | Lesson 1-2 | Order of Operations



Standardized Test Practice

65. Let m represent the number of miles. Which 67. EXTENDED RESPONSE Consider the rectangle
algebraic expression represents the number of below.
feet in m miles?
A 5280m
B @ Part A Which expression models the area of
the rectangle?
e Fd+3x8 H3x4+8
DI S50t G 3% (4+8) J 32+ 82
66. SHORT RESPONSE Part B Draw one or more rectangles to model
Simplify: [10 + 15(23)] + [7(22) - 2] ' each other expression.

Step1 [10 +15(8)] + [7(4) - 2] 68. GEOMETRY Whatis the  2amm
Step2 [10 + 120] + [28 — 2] perimeter of the triangle 056 mm
ifa =9 and b = 107

Step3 130 + 26 z 0.56° mm
Step4 3 . Al64mm C 28 mm
|
Which is the first incorrect step? Explain i BNt =
the error. |
e
Spiral Review
Write a verbal expression for each algebraic expression. (Lesson 1-1)
69. 14 — 9c 70, k3 + 13 n iz
72. MONEY Destiny earns $8 per hour babysitting and $15 for each lawn she mows.
Write an expression to show the amount of money she earns babysitting ! hours
and mowing m lawns. (Lesson 1-1)
Find the area of each figure. (Lesson 0-8)
73. 74. 75. H O]
_ b
- ;
12
76. SCHOOL Aaron correctly answered 27 out of 30 questions on his last biology test.
What percent of the questions did he answer correctly? (Lesson 0-6)
Skills Review
Find the value of each expression.
77. 5.65 — 3.08 78. 6 + % 79. 4.85(2.72)
1,42 4.3 3. 47
80.112+3§ 81.9 > 82. 74 4T6

W oonectepmograw-hiteonl] 15 D)




2 You used the order
of operations to
simplify expressions.

&4 NewVocabulary
aquivalent expressions
additive identity
muitiplicative identity
multiplicative inverse
reciprocal

Common Core
State Standards
Content Standards
ASSE.1b Interpret
complicated expressions by

viewing one or more of their
parts as a single entity.

A.SSE.2 Use the structure of

an expression o identify
ways to rewrite it.

Mathematical Practices

2 Reason abstracily and
quantitatively.

3 Construct viable
arguments and critique
the reasoning of others.

16 | Lesson 1-3

I Flecognize the

Properties of Numbers

properties of equality
and identity.

Recognize the
Commutative and
Associative
Properties.

o Natalie Iwes 32 miles away from the rnalL
The distance from her house to the mall is
the same as the distance from the mall to
ter house. This is an example of the

Refiexive Property.

1

Properties of Equality and ldentity The expressions 4k + 8k and 12k are
called equivalent expressions because they represent the same number. The

properties below allow you to write an equivalent expression for a given expression.

I(eyConcept Propertles of Equallty @
Property Words Symbols ' - Exaropies i
Reflexive Any quantity is equal to itself. | For any number a, 15=5
Property ;a a A+7=447
If one quantity equals a For any numbers f8=2+86,
Symmetric second quantity, then the aand b.ifa= then24+6=8.
Property second quantity equals then b= a.
the first.
If one quantity equals a For any numbers f64+9=3+12
Transitive second quantity and the abandcifa=band |and3+ 12 =15 then |
Praperly second quantity equals a third | b= ¢, thena=c. 6+9=15
quantity, then the first quantity |
equals the third quantity.
Substitution A quantity may be substituted | If a= b, then amaybe |If n= 11, then !
P for its equal in any expression. | replaced by bin any in=4.11
roperty .
expression. |
A J

The sum of any number and 0 is equal to the number. Thus, 0 is called the

additive identity.
H‘ KeyConcept Addltlon Propemes E-
Property WOrds ; SVrr\bols Examplee '
- .| For any number a, the sum of | _ _ 2+0=2
Additive Identity 2and 0s 2. §a+0_0+a—a 0+2=2
A number and its opposite are | a + (—a) =0 3 =0
Additive Inverse | additive inverses of each +(=-9=
' other. | 4-4=0

safieu)] ANAD/ALCIS/PIONEIS HIS



| StudyTip

| -

Cgs,ﬁmguments As you

' evaluate an expression, you

i are constructing an argument

| using stated assumptions,

| definitions, and previously
established results. The
properties of numbers are
valid reasons for steps in the
argument.

There are also special properties associated with multiplication. Consider the

following equations.

4.n=4

The solution of the equation is 1. Since

the product of any number and 1 is equal

to the number, 1 is called the
multiplicative identity.

6.-m=0

The solution of the equation is 0. The
product of any number and 0 is equal to
0. This is called the Multiplicative
Property of Zero.

Two numbers whose product is 1 are called multiplicative inverses or reciprocals.
Zero has no reciprocal because any number times 0 is 0.

5 KeyConcept Muttiplication Properties
e T e T e T ST z T — —— -
Property Words Symbols Examples
Multiplicative For any number a, the product of d-1=a 14.1=14 |
Identity aand1is a lea=a [1.14=14 |
Multiplicative For any number &, the product of a-0=0 9.0=0 !
Property of Zero gand Dis 0. 0-a2=0 0.9=0
For every number %, where a, b 0, a,b_y 4,5_20 .4
Multiplicative ; ) b 2 52720
T there is exactlyaone nL;meerE such that b.a_ , 5.4_20,
:theproductofﬁand;ist a b~ 4 5720
LW = o

AFLIG0) Evaluate Using Properties

Evaluate 7(4 — 3) -1+ 5+ % Name the property used in each step.

> H4-3)-1+5-5=7()-1+5-1

_o_ 1
=7-1+5-3
=7-1+1
=6+1

» GuidedPractice

1A.2:3+(4-2-8)

=2.3+4+(8-8) 2
=2.34+(0) L
=6+0 2
=6 L,

Name the property used in each step.

Subslitution; 4 —3=1
Multiplicative Identity: 7« 1 =7
Multiplicative Inverse: 5 « % =1
Substitution: 7 —1=16

Substitution:6 +1=7

1&7-%+605+3—&
=7-2+66-5 1

=7-2+60) I
=1+ 6(0) 2
=140 2
=1 2

oy
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Use Commutative and Associative Properties Nikki walks 2 blocks to her
friend Sierra’s house. They walk another 4 blocks to school. At the end of the day,
Nikki and Sierra walk back to Sierra’s house, and then Nikki walks home.

The distance from the distance from the
Nikki’s house to school equals school to Nikki's house.
244 = 442

This is an example of the Commutative Property for addition.

# KeyGoncept Commutative Property ﬁ-
-: Words The order in whlch you add or multlply numhers does not change thelr sum or product
Symbols For any numbers 2and b,a+ b=b+ aanda- b=b-a.
Examples 4+8=8+4 7.-11=11.7
\ y

e )

An easy way to find the sum or product of numbers is to group, or associate, the
numbers using the Associative Property.

@ KeyConcept Associative Property @
o = T e T T PO e P e s o T e
| Words The way you group three or more numbers when adding or multlplylng does not change
their sum or product.
Symbols For any numbers a, b, and ¢,
@+ b+ c=a+ (b+ chand (abjc = albe).
Examples B+9+7=3+05E+7 2-6)-9=2-(6-9
s T L T L= o

o TR T

GEEIR VAL RSET ] 4 Apply Properties of Numbers:
> PARTY PLANNING Eric makes a list of items that TSI

he needs to buy for a party and their costs. Find m
the total cost of these items.
balloons 6.75
Balloons Decorations Food Beverages decorations 14.00
675 + 1400 + 2325 4+ 2050 food 23.25

beverages 20.50

o e =6.75 + 23.25 + 14.00 + 20.50 Commutative {-}
7. Real-WorldLink = (6.75 + 23.25) + (14.00 + 20.50)  Associative (+)
A child's birthday party may = 30.00 -+ 34.50 Subslitution
cost about $200 depending = 64.50 Substitution
on the number of children
invited. The total cost is $64.50.

Source: Family Comar

/) GuidedPractice

2. FURNITURE Rafael is buying furnishings for his first apartment. He buys a couch
for $300, lamps for $30.50, a rug for $25.50, and a table for $50. Find the total
cost of these items.

\

AR
LI 18 | Lesson 1-3 | Properties of Numbers
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e Use Multiplioation Propartiss

Evaluate 5+ 7 » 4 » 2 using the properties of numbers. Name the property used
in each step.

5+7:44:.2=5:2+.7.4 Commutative {x)
=(5:2):(7+4) Associative {x)
=10.28 Substitution
= 280 Substitution

D GuidedPractice

Evaluate each expression using the properties of numbers. Name the property
used in each step.

3A. 2.9.4.10 33.-;--25-3-2

b

Check Your Understanding

Example 1  Evaluate each expression. Name the property used in each step.
1. (1+5)5-14 2. 6+ 4(19 — 15} 3. 5(14 =5)+6(3 + 7)
4. FINANCIAL LITERACY Carolyn has 9 quarters, 4 dimes, 7 nickels, and 2 pennies,

which can be represented as 9(25) + 4(10) + 7(5) + 2. Evaluate the expression to
find how much money she has. Name the property used in each step.

Examples 2-3 Evaluate each expression using the properties of numbers. Name the property used
in each step.
5. 23 +42 + 37 6. 275+35+425+15

1 2
7.3.-7-10-2 8.2-24-3

Practice and Probhlem Solving

Example T  Evaluate each expression. Name the property used in each step.

@ 32-3-7) 10. 7 + (9 — 3%)
1. 2[4+ (7-9) 12, [3+(2-1)]%
13.2(3-2-5)+3-3 14.6-¢ 4512+ 4-3)

Example2  15. GEOMETRY The expression 2 - % 14242, % - 14 - 7 represents 7in.
the approximate surface area of the cylinder at the right. Evaluate this 14in—H 1 |
expression to find the approximate surface area. Name the property used in l
each step. A

16. @)REASONING A traveler checks into a hotel on [ Hotel Rates Per Day
Friday and checks out the following Tuesday ' o s ||
morning. Use the table to find the total cost of ‘ J
the room including tax. Monday-Friday $72 $5.40
Saturday-Sunday $63 $5.10

19@




Examples 2-3 Evaluate each expression using properties of numbers. Name the property used
in each step.

17. 25+ 14 + 15+ 36 18.11+7+5+13
2 1 4 2
19.3§+4+5§ 2. 45 +75
21, 43+24+36+97 22, 325422454 +10.75
23.12-2-6-5 24.2.8.10.2
25.02-46-5 26.35-3.6
5 1 3,41
21 1224+ 357 28. 251532
29, SCUBADIVING The sign shows the equipment rented or sold by a scuba r T"g DEEP 1
diving store. SCUBA SUPPLIES
a. Write two expressions to represent the total sales to rent 2 wet suits, um«iﬁi?ms'
3 air tanks, 2 dive flags, and selling 5 underwater cameras. Camera ~  $18.99
b. What are the total sales? s
Alr Tanks $ 7.50
. Wet Suit $10.95

30. COOKIES Bobby baked 2 dozen chocolate chip cookies, 3 dozen sugar
cookies, and a dozen ocatmeal raisin cookies. How many total cookies

did he bake? #

Evaluate each expressionifa=-1,b=4,andc = 6.
@4a+9b—2c 32. —10c +3a +a 33. a—b+5a—2b
34, 8a +5b—11a—7b 35. 3¢2 + 2c + 22 36. 31 —4a2+ 2

Diva Flag $ 5.00

37. FOOTBALL A football team is on the 35-yard line. The quarterback is sacked at the
line of scrimmage. The team gains 0 yards, so they are still at the 35-yard line.
Which identity or property does this represent? Explain.

Find the value of x. Then name the property used.

38.8=8+=x 39. 3.2 4+x=32
_ Lol
40. 10x =10 41.2 x=5 7
42, x+0=5 43. 1.x=3
M.S-%:x 45-2+8=8+x
3— i l- p—rt
4!5.x+z—3+4 47.3 x=1

48. GEOMETRY Write an expression to represent the perimeter of the
triangle. Then find the perimeterif x =2 and y = 7.

4+ 5x 4 + 5x

49. SPORTS Tickets to a baseball game cost $25 each plus a $4.50 handling

charge per ticket. If Sharon has a coupon for $10 off and orders 4 tickets, 3

how much will she be charged? .
50. G@ PRECISION The table shows prices on children’s clothing.

a. Interpret the expression 5(8.99) + 2(2.99) + 7(5.99). Shorts | Shirts Tank Tops

b. Write and evaluate three different expressions that $7.99 $8.99 $6.99

represent 8 pairs of shorts and 8 tops. 5.00 $4.99 $2.99

c. If you buy 8 shorts and 8 tops, you receive a discount of
15%. Find the greatest and least amount of money you can spend on the 16 items at the
sale.

iz
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51.

52.

GEOMETRY A regular octagon measures (3x + 5) units on each side. What is the
perimeter if x = 2?

457 MULTIPLE REPRESENTATIONS You can use algebra iles to
model and explore algebraic expressions. The rectangular tile
has an area of x, with dimensions 1 by x. The small square
tile has an area of 1, with dimensions 1 by 1.

a. Concrete Make a rectangle with algebra tiles to model the expression 4(x + 2) as
shown above. What are the dimensions of this rectangle? What is its area?

b. Analytical What are the areas of the green region and of the yellow region?

c. Verbal Complete this statement: 4(x + 2) = ? . Write a convincing argument
to justify your statement.

@ GEOMETRY A proof is a logical argument in which each statement A

you make is supported by a statement that is accepted as true. it

is given that AB = CD, AB = BD, and AB = AC. Pedro wants to

prove AADB = AADC. To do this, he must show that AD =AD, 8 ¢
AB =DCand BD = AC.

a. Copy the figure and label AB = CD, AB = BD, and AB = AC.

b. Explain how he can use the Reflexive and Transitive Properties to prove
AADB = AADC.

¢. If AC is x centimeters, write an equation for the perimeter of ACDB.

H.0.T. Problems  use Higher-Order Thinking Skills

54,

55.

56.

57.

58.

59,

OPEN ENDED Write two equations showing the Transitive Property of Equality.
Justify your reasoning.

@AHGUMENTS Explain why 0 has no multiplicative inverse.

REASONING The sum of any two whole numbers is always a whole number. So, the
set of whole numbers {0, 1, 2, 3, 4, ... } is said to be closed under addition. This is
an example of the Closure Property. State whether each statement is true or false. If
false, justify your reasoning.

a. The set of whole numbers is closed under subtraction.

b. The set of whole numbers is closed under multiplication.

¢. The set of whole numbers is closed under division.

CHALLENGE Does the Commutative Property sometimes, always or never hold for
subtraction? Explain your reasoning.

REASONING Expiain whether 1 can be an additive identity. Give an example to
justify your answer.

WHICH ONE DOESN'T BELONG? Identify the equation that does not belong with the
other three. Explain your reasoning,.

x+12=124x | th=h-7 || 1+a=a+1 J; @1k = 2(jk) E

b o e i s Doty ey "

WRITING IN MATH Determine whether the Commutative Property applies to
division. Justify your answer.

- [0
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Standardized Test Practice

61. A deck is shaped like a rectangle with a width 63.27 +3+(12-4) =

of 12 feet and a length of 15 feet. What is the =11 C 17
area of the deck? 5
A 32 B % D 25
B 27 ft? 64, GRIDDED RESPONSE Ms. B
5 ! s. Beal had 1 bran
C 108 ft | muffin, 16 ounces of orange juice, 3 ounces of
D 180 ft2 sunflower seeds, 2 slices of turkey, and half a
cup of spinach. Find the total number of
62. GEOMETRY A box in the shape of a rectangular grams of protein she consumed.
prism has a volume of 56 cubic inches. If the Dy ——
length of each side is multiplied by 2, what T B
will be the approximate volume of the box? : meniac) | (e @F
bran muffin (1} K]
orange juice (8 oz) 2
sunflower seeds (1 o2) 2
F 112in° H 336 in® turkey (1 slice) 12
G 224 in3 ] 448 in? spinach (1 c) 5

Spiral Review

Evaluate each expression. {Lesson 1-2)

2_ 92
65.3-5+1—2 66. 14 + 2+ 6 — 52 67.%
68. GEOMETRY Write an expression for the perimeter of the figure. 2 2
1-
{Lesson 1-1) 3@3
Find the perimeter and area of each figure. (Lessons 0-7 and 0-8) z

69. a rectangle with length 5 feet and width 8 feet
70. a square with length 4.5 inches

71. SURVEY Andrew took a survey of his friends to find out their favorite type of
music. Of the 34 friends surveyed, 22 said they liked rock music the best. What
percent like rock music the best? (Lesson 0-6)

Name the reciprocal of each number. (Lesson 0-5)

6 2
72, eV 73. 33 74,

enfin

Skills Review

Find each product. Express in simplest form.

12 3 3.(_4 10 21
. 1511 76. - ( 5) m31°%
63 , 120 _4.(_2 1.2
8. oo T -3 ( 2) 80. 33
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Algebra Lab

Accuracy

All measurements taken in the real world are approximations. The greater the care @,S)Common Core State Standards
with which a measurement is taken, the more accurate it will be. Accuracy refers e andarts o — N
to how close a measured value comes to the actual or desired value. For example, limitations on measurement when reporting quantities.

a fraction is more accurate than a rounded decimal. Mathematical Practices
6 Aftend to precision.

Activity 1 When Is Close Good Enough?

Measure the length of your desktop. Record your results in centimeters, in meters, and in millimeters.

Analyze the Results
1. Did you round to the nearest whole measure? If so, when?
2. Did you round to the nearest half, tenth, or smaller? If so, when?
3. Which unit of measure was the most appropriate for this task?
4, Which unit of measure was the most accurate?

|

Deciding where to round a measurement depends on how the measurement will be used. But
calculations should not be carried out to greater accuracy than that of the original data.

Activity 2 Decide Where to Round

a. Elan has $13 that he wants to divide among his 6 nephews. When he types
13 =+ 6 into his calculator, the number that appears is 2.166666667. Where
should Elan round?

Since Elan is rounding money, the smallest increment is a penny, so round to
the hundredths place. This will give him 2.17, and $2.17 x 6 = $13.02. Elan will
be two pennies short, so round to $2.16. Since $2.16 x 6 = $12.96, Elan can give
each of his nephews $2.16.

b. Dante’s mother brings him a dozen cookies, but before she leaves she eats
one and tells Dante he has to share with his two sisters. Dante types
11 < 3 into his calculator and gets 3.666666667. Where should Dante round?

After each sibling receives 3 cookies, there are two cookies left. In this case, it is
more ac:gurate to convert the decimal portion to a fraction and give each
sibling 3 of a cookie.

¢. Eva measures the dimensions of a box as 8.7, 9.52, and 3.16 inches. She
multiplies these three numbers to find the measure of the volume. The
result shown on her calculator is 261.72384. Where should Eva round?

Eva should round to the tenths place, 261.7, because she was only accurate to
the tenths place with one of her measures.

\ :
9. Jessica wants to divide $23 six ways. Her calculator shows 3.833333333. Where
should she round?

6. Ms. Harris wants to share 2 pizzas among 6 people. Her calculator shows
0.3333333333. Where should she round?

7. The measurements of an aquarium are 12.9, 7.67, and 4.11 inches. The measure of the
volume is given by the product 406.65573. Where should the number be rounded?

connectE 23
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Algebra Lab
ACCUracy continued

For most real-world measurements, a decision must be made on the level of accuracy needed
or desired.

Activity 3  Find an Appropriate Level of Accuracy

a. Jon needs to buy a shade for the window opening shown, but the shades are 275n.

only available in whole inch increments. What size shade should he buy?

He should buy the 27-inch shade because it will be enough to cover the glass.

b. Tom is buying flea medicine for his dog. The amount of medicine depends
on the dog’s weight. The medicine is available in packages that vary by 10  F——
dog pounds. How accurate does Tom need to be to buy the correct medicine?

He needs to be accurate to within 10 pounds.

¢. Tyrone is building a jet engine. How accurate do you think he needs to be
with his measurements?

He needs to be very accurate, perhaps to the thousandth of an inch.

8. Matt’s table is missing a leg. He wants to cut a piece of wood to replace the leg.
How accurate do you think he needs to be with his measurements?

For each situation, determine where the rounding should occur and give the
rounded answer.

9. Sam wants to divide $111 seven ways. His calculator shows 15.85714286.
10. Kiri wants to share 3 pies among 11 people. Her calculator shows 0.2727272727.

11. Evan’s calculator gives him the volume of his soccer ball as 137.2582774.
Evan measured the radius of the ball to be 3.2 inches.

For each situation, determine the level of accuracy needed. Explain.

12. You are estimating the length of your school’s basketball court.

Which unit of measure should you use: 1 foot, 1 inch, or 11_6 inch?

13. You are estimating the height of a small child. Which unit of

measure should you use: 1 foot, 1 inch, or -1% inch?
14. TRAVEL Curt is measuring the driving distance from one city to another. How
accurate do you think he needs to be with his measurement?

15. MEDICINE A nurse is administering medicine to a patient based on his weight.
How accurate do you think she needs to be with her measurements?

24 | Extend 1-3 | Algebra Lab: Accuracy
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The Distributive Property

.-Then |:-Now | :-Why?

@ You explored ] Use the Distributive ~ ® John burns approximately 420 Calories per
Associative and Property to evaluate hour by inline skating. The chart below shows
Commutative expressions. the time he spent inline skating in one week.
Rpertics Use the Distributive ~ [T00 ] Mon | Tue | Wed | Thu | Fri

Property to simplify 1 1 0 ] 0
expressions. 2

To determine the total number of Calories that
he bumed inline skating that week, you can
use the Distributive Property.

NewVocabulary 1 Evaluate Expressions There are two methods you could use to calculate the

! like terms number of Calories John burned inline skating. You could find the total time
simplest form spent inline skating and then multiply by the Calories burned per hour. Or you could
coefficient find the number of Calories burned each day and then add to find the total.

M Rate Times Total Time

@ Common Core 420(1 + % +1+24 2%)
2o/ State Standards ,

= 420(7)
Content Standards
A.SSE.1a Interpret parts of = 2940
an expression, such as
Ezr:;;é if::tisfm and [EGE Sum of Daily Calories Burned
ASSE.2 Use the structure of 420(1) + 420(%) + 420(1) + 420(2) + 420(2%)
an expression fo identify
ways to rewrite it, =420 + 210 + 420 + 840 + 1050
Mathematical Practices = 2940

1 Make sense of problems
and persevarg in solving

them. Either method gives the same total of 2940 Calories burned. This is an example of the
B Look for and express Distributive Property.
regularity in repeated —
reasoning. W.
& KeyConcept Distributive Property :
Symbol For any numbers 3, b, and ¢,

Ab+ )=ab+ acand {b+ c)a = ba+ caand
alb—¢)=ab—acand (b — cja= ba— ca.

 Examples  3(2+5)=3-2+43-5 HO—T)=4.9—4.7

: N=6+15 4(2) =36 —28
21=21 8=8
LY _ J

The Symmetric Property of Equality allows the Distributive Property to be
written as follows,

SuperStock/age fotostock

If a(b + ) = ab + ac, then ab + ac = a(b + c).




§ Real-WorldLink

The record attendance for

a single basehall game was
set in 1959, There were
92,706 spectators at a game
between the Los Angeles
Dodgers and the Chicago
White Sox.

Source: Baseball Almanac

StudyTip
@Sease-Making and

Perseverance The four-step
problem solving plan is a tool
for making sense of any
problem. When making and
executing your plan,
continually ask yourself, "Does
this make sense?” Monitor
and evaluate your progress
and change course if necessary.

@R RIS SETT3 [ ) Distribute Over Addition

SPORTS A group of 7 adults and 6 children are
going to a University of South Florida Bulls

USF Bulls Baseball Tickets |

You can use the Distributive Property to make mental math easier.

S Example 211710

Use the Distributive Property to rewrite 7 » 49. Then evaluate.

749 =7(50-1) Think: 49 = 50 — 1
= 7(50) = 7(1) Distributive Property
=350-7 Multipty.
= 343 Subtract.

» GuidedPractice

2A. 304(15)

Use the Distributive Property to rewrite each expression. Then evaluate.

2C. 210(5
L }

1
2B. 44 . 25

20, 52(17)

Simplify Expressions You can use algebra tiles to investigate how the

Distributive Property relates to algebraic expressions.

@ 26 | Lesson 1-4 | The Distributive Property

baseball game. Use the Distributive Property Jickal Costis)
to write and evaluate an expression for the total Adulk Single Game 5
ticket cost. Children Single Game 3
{12 and under)
Understand You nged to find the c_ost of Groups of 10 or more )
each ticket and then find the Single Game
total cost.
Senior Single Game .
Plan 7 + 6 or 13 people are going to {65 and over)
the game, so the tickets are $2 each. Source: USF
Solve Write an expression that shows the
product of the cost of each ticket and the
sum of adult tickets and children’s tickets.
) 27+ 6)=2(7) + 2(6) Distributive Praperty
=14+12 Multiply.
) =26 Add.
The total cost is $26.
> Check The total number of tickets needed is 13 and they cost $2 each.
Multiply 13 by 2 to get 26. Therefore, the total cost of tickets is $26.
» GuidedPractice
1. SPORTS A group of 3 adults, an 11-year old, and 2 children under 10 years old
are going to a baseball game. Write and evaluate an expression to determine the
cost of tickets for the group.
,
¥ -
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Problem-SolvingTip
Make a Model It can

be helpful to visualize a
prablem using algebra tiles
or folded paper.

ReviewVocabulary

term a number, a variable,
or a product or quotient of

| numbers and variables

The rectangle at the right has 3 x-tiles and 6 1-tiles.
The area of therectangleisx + 1 + 1 +x+ 1+ 1+
x + 1+ 1or3x + 6. Therefore, 3(x + 2) = 3x + 6.

Rewrite each expression using the Distributive Property. Then simplify.
a. 73w — 5)
720w —-5)=7+3w~-7+5 Distributive Property
=2lw-35 Multiply.
b. (62 + v — 3)4
(6v% + v — 3)4 = 6v%(4) + v(4) - 3(4) Distributive Property

=240 + 4v - 12 Multipty.
» Guided Practice
3A. (8 + 4n)2 3B. -6(r+3g—1

| 3C. (2 — 5g)(=3) 3D, —4(—8 — 3m)

Like terms are terms that contain the same variables, with corresponding variables
having the same power.

5x24+2x — 4 6a% +a’+ 24

B B
( three terms ] ((tketerms ) (unlike terms )

The Distributive Property and the properties of equality can be used to show that
4k + 8k = 12k. In this expression, 4k and 8k are like terms.

4k + 8k = (4 + 8)k Distribulive Property
=12k Substitution

An expression is in simplest form when it contains no like terms or parentheses.

.
* Z&iwbe) Combine Like Terms: Ll
a. Simplify 17u + 25u.
17u + 25u = (17 + 25)u Distributive Property
= 42u Substitution

b. Simplify 6£% + 3t — t.
612 + 3t —t =62+ (3 — 1) Disiributive Property
= 6t% 4+ 2t Substitution

» GuidedPractice
Simplify each expression. If not possible, write simplified.
4A. 6n — 4n 4B. b2 + 13b + 13

4C. 4y + 2y — 8y + 5 4D. 7a + 4 — 6a% — 2n

Sl

. —= (i
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Math HistoryLink

Kambei Mori

(c. 1600-1628)

Kambei Mori was a Japanese
scholar who popularized the
abacus. He changed the
focus of mathematics from
philosophy to computation.

361151 (4] Write and Simplify Expressions

sum of x and 2y.

Use the expression fwice the difference of 3x and y increased by five times the

a. Write an algebraic expression for the verbal expression.

'
Words twici) :i:{ gi;f:fnce increasad by five ;ifrze:ntdhg ;um )
.
Variables Let xand y represent the numbers.
.
kExpression 2@x—- 1 + 5(x + 2))

2(3x — y) + 5(x + 2y)

D GuidedPractice

the sum of 3q and 2r.

=2(3x) —

=6x + 5x — 2y + 10y
=(6+ 5 + (-2 + 10)y
=11I+8y

b. Simplify the expression, and indicate the properties used.
2(y) + 5(x) + 5(2y)
= 6x — 2y + 5x + 10y

Distributive Property
Multiply.
Commutative (+)
Distributive Property

Substitution

5. Use the expression 5 times the difference of q squared and r plus 8 times

A. Write an algebraic expression for the verbal expression.

B. Simplify the expression, and indicate the properties used.

The coefficient of a term is the numerical factor. For example, in 6ab, the coefficient

is 6, and in £ 5

the Multiplicative Identity Property

the coefficient is - In the term y, the coefficient is 1 since 1 - y = y by

Iconceptﬁummary Propertles of Numbers o]
The following properties are true for any numbers a, b and c.
Properties Addition Multiplication

Commutative a+b=0b+a ab=ba

Associative @+b+c=a+b+0 | (abic = atbc)
I-Zero e a-0=0-a=0

i Distributwe a(b“-’l.- ¢)=ab+acand(b+ a=ba+ ca

;Substﬂutmn Ifa ;b, then a may be substituted for b. ]

@ 28 | Lesson 1-4 | The Distributive Property
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Gheck Your Understanding

Example 1

Example 2

Example 3

Example 4

Example 5

1. PILOT A pilot at an air show charges $25 per passenger for rides. If 12 adults and
15 children ride in one day, write and evaluate an expression to describe the
situation.

Use the Distributive Property to rewrite each expression. Then evaluate.

2. 14(51) 3. 6%(9)
Use the Distributive Property to rewrite each expression. Then simplify.
4, 24 + 1) 5. (g—9)5

Simplify each expression. If not possible, write simplified.
6. 15m + m 7.3 +53 + 14 8. (5m + 2m)10

Write an algebraic expression for each verbal expression. Then simplify, indicating
the properties used.

9. 4 times the sum of 2 times x and six
10. one half of 4 times y plus the quantity of y and 3

Practice and Problem Solving

Example 1

Example 2

Example 3

Example 4

Example 5

TIME MANAGEMENT Margo uses dots to track her activities on a calendar. Red dots

represent homework, yellow dots represent work, and green dots represent track
practice. In a typical week, she uses 5 red dots, 3 yellow dots, and 4 green dots.
How many activities does Margo do in 4 weeks?

12 6@;5:_:5)REASONING The Red Cross is holding blood drives in two locations. In one day,
Center 1 collected 715 pints and Center 2 collected 1035 pints. Write and evaluate
an expression to estimate the total number of pints of blood donated over a 3-day
period.

Use the Distributive Property to rewrite each expression. Then evaluate.

13. (4 + 5)6 14. 7(13 + 12) 15. 6(6 — 1)

16. (3 + 8)15 17. 14(8 - 5) 18. 9 —-4)19

19. 47 - 2) 20. 72 + 1) 21, 7 .497

22. 6(525) 23. 3631 24, (4%)21

Use the Distributive Property to rewrite each expression. Then simplify.
25. 2(x +4) 26. (54 m3

27. (4 —3m)8 28. —3(2x - 6)

Simplify each expression. If not possible, write simplified.

29. 13r + 5r 30. 3x* — 22 3. 7m +7 - 5m
32. 5z% 4 3z + 822 33. 2 - 4m)17 34, 11(4d + 6)
35, 7m + 2m + 5p + 4m 36. 3x + 7(3x + 4) 37. 4{fg + 3g) + 5¢

Write an algebraic expression for each verbal expression. Then simplify, indicating
the properties used.

38. the product of 5 and m squared, increased by the sum of the square of m and 5

39. 7 times the sum of # squared and b minus 4 times the sum of a squared and b

=y
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40. GEOMETRY Find the perimeter of an isosceles triangle with side lengths of 5 + x,
5 + x, and xy. Write in simplest form.

GEOMETRY A regular hexagon measures 3x + 5 units on each side. What is the
perimeter in simplest form?

Simplify each expression.

42. 6x + 4y + 5x 43. 3m + 5¢ + 6g + 1lm 44, da + 50% + 2a° + a?

45, 5k + 3k3 + 7k +9k3 4. 6d + 4(3d + 5) 47. 2(6x + 4) + 7x

48. FOOD Kenji is picking up take-out food for his study group.
a. Interpret the expression
4(2.49) + 3(1.29) + 3(0.99) + 5(1.49).

b. How much would it cost if Kenji bought four of
each item on the menu?

Menu

Item Cost ($)
sandwich 249
cup of soup 1.29
side salad 0.99

Use the Distributive Property to rewrite each expression. drink 1.49
Then simplify.
49. (% - 2b)27 50. 4(8p + 4q — 77) 51. 6(2c — cd? + d)
Simplify each expression. If not possible, write simplified.
52. 6x2 + 14x — 9x 53. 4y3 + 3y® + y* 54.0+%+2a
55. l.;'i'l MULTIPLE REPRESENTATIONS The area of the model X =4
is 2(x — 4) or 2x — 8. The expression 2(x — 4) is in
factored form. 2{

a. Geometric Use algebra tiles to form a rectangle
with area 2x + 6. Use the result to write 2x + 6 in
factored form.

b. Tabular Use algebra tiles to form rectangles to

represent each area in the table. Record the
. 2x+6
factored form of each expression.
3x+3
¢. Verbal Explain how you could find the factored —
form of an expression.
5x+10

H.O.T. Problems  use Higher-Order Thinking Skills

56. CCSYPERSEVERANCE Use the Distributive Property to simplify 6x2[(3x — 4) + (4x + 2)].

57. REASONING Should the Distributive Property be a property of multiplication,
addition, or both? Explain your answer.

58. @ WRITING IN MATH Why is it helpful to represent verbal expressions
algebraically?

59. WRITING IN MATH Use the data about skating on page 25 to explain how the
Distributive Property can be used to calculate quickly. Also, compare the two
methods of finding the total Calories burned.

@ 30 | Lesson 1-4 | The Distributive Property



Standardized Test Practice

60. Which illustrates the Symmetric Property of 62. Which property is used below?
Equality? If 4xy? = 8y? and 8y® = 72, then 4xy? = 72.
Alfa=b,thenb=na. A Reflexive Property
B Ifa=bandb=c, thena=c. B Substitution Property
Clfa=b thenb=c. C Symmetric Property
D Ifa=a,thena+0=a D Transitive Property

61. Anna is three years younger than her sister 63. SHORT RESPONSE A drawer Color I Number
Emily. Which expression represents Anna’s contains the socks in the
age if we express Emily’s age as y years? chart. What is the L) i
Fy+3 H 3y probability that a randomly blue 12

3 chosen sock is blue? black 8

Gy-3 Vy

Spiral Review

Evaluate each expression. Name the property used in each step. (Lesson 1-3)
64. 14 +23 +8 + 15 65. 0.24 - 8. 7.05 66. 1392

67. SPORTS Braden runs 6 times a week for 30 minutes and lifts weights 3 times a week
for 20 minutes. Write and evaluate an expression for the number of hours Braden
works out in 4 weeks, (Lesson 1-2)

SPORTS Refer to the table showing Blanca’s cross-country times for the
first 8 meets of the season. Round answers to the nearest second. {Lesson 0-12)

r_ _Cruss Ctﬁlhtﬁ,: )

Meet Time
68. Find the mean of the data. 1 29:91
69. Find the median of the data. 2 | =2
3 21:48
70. Find the mode of the data. 4 22:01
5 21:48
71. SURFACE AREA What is the surface area of the cube? {Lesson 0-10) 5 5
, 7 20:34

' 8

20:15
Bin. .

Skills Review

Evaluate each expression.
72, 12(7 + 2) 73. 11(5) — 8(5) 74. (13-9)-4

75. 3(6) + 7(6) 76. (1+19)-8 77. 16(5 + 7)

connectED.mcgraw-hi 31 1
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“IMid-Chapter Quiz
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Write a verbal expression for each algebraic expression. Evaluate each expression. Name the property used in

{Lesson 1-1) each step. (Lesson 1-3)
1.21-28 2. 3m+9 13. (8 — 28) + 21
14, 3(1 +3). 9

Write an algebraic expression for each verbal expression.
{Lesson 1-1) 15. [5+ (@3- 1)].2.
3. five more than s squared 16. 184+ 35+ 32 + 15

4. four times yto the fourth power
17. 0.25.7 -4

5. CAR RENTAL The XYZ Car Rental Agency charges a flat
rate of $29 per day plus $0.32 per mile driven. Write an
algebraic expression for the rental cost of a car for x days
that is driven y miles. (Lesson 1-1)

Use the Distributive Property to rewrite each expression.
Then evaluate. (Lesson 1-4)

18. 35+ 2)
Evaluate each expression. (Lesson 1-2) 19. (9 — 6)12
6.24+3-2.
3 20, 8(7 — 4)
7. 5422
8. 43+9) Use the Distributive Property to rewrite each expression.
9. 36 — 2(1 + 3)2 Then simplify. (Lesson 1-4)
10, d0-=2° 21, 4(x + 3)
4 +3(2?)
22. (6 - 217
11. AMUSEMENT PARK The costs of tickets to a local 23, —5(3m—2)

amusement park are shown, Write and evaluate an
expression to find the total cost for 5 adults and

8 children. (Lesson 1-2) 24. DVD SALES A video store chain has three locations. Use
the information in the table below to write and evaluate an

= “Adult: = expression to estimate the total number of DVDs sold over
= T N i =
5 . $45 g a 4-day period. (Lesson 1-4)
g Chl_ld_ren g X Daily Sales
2 325 b Location ‘ TR
Lacation 1 145
12. MULTIPLE CHOICE Write an algebraic expression to Locaion 2 2
represent the perimeter of the rectangle shown below. focons 184

Then evaluate it to find the perimeter when w = 8 cm.

{Lesson 1-2)
25. MULTIPLE CHOICE Rewrite the expression (8 — 3p)(—2)
using the Distributive Property. (Lesson 1-4)
y F 16— 6p
4w—3 G —10p
A 37 cm C 74cm H -16 +6p
B 232¢m D 45¢cm J 10p

32 | chapter 1 | Mid-Chapter Quiz



R v er—p—

--Then

@ You simplified
expressions.

NewVocabulary
open sentence

equation

solving

solution

replacement set

set

element

solution set

identity

\\ Commeon Core
State Standards
Content Standards
A.CED.1 Create equations
and inequalities in one

variabte and use them to
solve problems.

AREL3 Solve linear
equations and inequalities in
one variablg, including
equations with coefficients
represented by letters.

Mathematical Practices

3 Construct viable
arguments and critique
the reasoning of others.

Paul Rees/tmageState

[ how

o Solve equations with @ Mark's baseball team scored

one variable, 3 runs in the first inning. At

Solve equations with the top of the third inning, their
- score was 4. The open

two variables,

5

Equations

i
e T —Ye—L

- Why?.

B e e e e R Gt

sentence below represents the
change in their score,

3+r=4

The solution is 1. The team got
1 rup in the second inning. :

1 Solve Equations A mathematical statement that contains algebraic expressions
and symbols is an open sentence. A sentence that contains an equals sign, =, is
an equation.

3x+7  3x+7=13

Finding a value for a variable that makes a sentence true is called solving the open
sentence. This replacement value is a solution.

A set of numbers from which replacements for a variable may be chosen is called
a replacement set. A set is a collection of objects or numbers that is often shown
using braces. Each object or number in the set is called an element, or member.
A solution set is the set of elements from the replacement set that make an open
sentence true.

3&lu() Use a Replacement Set

Find the solution set of the equation 2g + 5 = 13 if the replacement set is

{2, 3, 4, 5, 6.
q 20+5=13 I True or False?

Use a table to solve. Replace g4 in
29 + 5 = 13 with each value in the

2 202} +5=13 false
replacement set.

3 23)+5=13 false
Since the equation is true when g = 4, 4 2 +5=13 true
the solutionof 29 +5=13isg=4. 5 2(5) + 5 = 13 false

6 208)+5=13 false

The solution set is [4].

P GuidedPractice

Find the solution set for each equation if the replacement set is {0, 1, 2, 3].

1A 8m-7=17 1B. 28 = 4(1 + 34)

Yy
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You can often solve an equation by applying the order of operations.

| SR E R A EE T JEe Apply the Order'of Operations!
Solve 6 + (52— 5) + 2 =p.
A3 B 6 C 13 D 16

Read the Test item
You need to apply the order of operations to the expression in order to solve for p.

Test-TakingTip
Rewrite the Equation
If you are allowed to wrile in

your testing booklet, it can be Solve the Test ltem
helpful to rewrite the equation 6+(52-5+2= P Griginal equation
LUDC LR 6+(25-5+2=p Evaluate powers.

6+20+2=p Subtract 5 from 2.
64+10=p Divide 20 by 2.
16=p  Add
The correct answer is D.

» GuidedPractice
2. Solvet =92 = (5 —2).
F 3 Gé6 H 142 ] 27

Some equations have a unique solution. Other equations do not have a solution.

~ [ZLi1l¢) Solutions of Equations:

[ Solve each equation.
StudyTip . 1
Guess and Check When the a7—-3"-100+n=10

solution to an equation is not Simplify the equation first and then look for a solution.

easy 1o see, substitute values a2 _ _ - :

for x and test the equation, 7— (4 -10)+n=10 Original equation

Continue to test values until 7—(16-10)+n=10 Evaluate powers,

you get a true statement. For 7—-6+n=10 Subtract 10 from 16.

example, if 3x + 16 = 73,

3(10) + 16 = 48 too low : The only value for # that makes the equation true is 9. Therefore, this equation
3(20) + 16 = 76 100 high ' has a unique solution of 9.

NN+16=73 «

e A

y b.n3+2)+6=51+ (10— 3)
nB3+2)+6=5+(10-13) Original equation
nd)+6=5n+ (10— 3) Add 3 + 2.
nb)+6=5+7 Subtract 3 from 10.
Sn+6=5n+7 Commutative (x)

No matter what real value is substituted for n, the left side of the equation will
always be one less than the right side. So, the equation will never be true.
Therefore, there is no solution of this equation.

F GuidedPractice
A (18+4) +m=(5-3m 3B.8:4-k+9-5=(36—4k-(2-5)

\
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ReadingMath

Identities An identity is an
equation that shows thata
number or expression is
equivalent to itself.

An equation that is true for every value of the variable is called an identity.

PG dentities

Solve (2 + 5 — 8)0(3h + 6) = [(2h + h) + 6]2.
(2.5-8)(3h+6)=[(2h + ) + 6]2 Original Equation
(10 -8)(3h +6)=[(2h + h) + 6)2 Muttiply 2 - 5.
2(3h + 6) = {(2h + k) + 6]2 Subtract 8 from 10.
6h+12=[(2h + ) + 6]2 Distributive Property
6h + 12 = [3k + 6]2 Add 2h + h.
6h+12=6h+12 Distributive Property
No matter what value is substituted for &, the left side of the equation will always

be equal to the right side. So, the equation will always be true. Therefore, the
solution of this equation could be any real number.

» GuidedPractice

Solve each equation. "
A 12010 —7) +9g =g(22 +5) + 36 4B. 2d + (23 — 5) = 10(5 — 2) + d(12 + 6)
4. 3(b+1)—5=3b-2 4. 5 - 2(c—6) =4

2 Solve Equations with Two Variables Some equations contain two variables.
It is often useful to make a table of values and use substitution to find the
corresponding values of the second variable.

~ [3%0[+35) Equations mvolving Two Variables: LS.l .

MOVIE RENTALS Mr. Hernandez pays $10 each month for movies delivered by
mail. He can also rent movies in the store for $1.50 per title. Write and solve an
equation to find the total amount Mr. Hernandez spends this month if he rents
3 movies from the store.

The cost of the movie plan is a flat rate. The variable is the number of movies

he rents from the store. The total cost is the price of the plan plus $1.50 times

the number of movies from the store. Let C be the total cost and m be the number
of movies.

C = 150m+ 10 Original equation
= 1.50(3) + 10 Substitute 3 for m.
=450 +10 Multiply.
= 14.50

Mr. Hernandez spends $14.50 on movie rentals in one month.

» GuidedPractice

5. TRAVEL Amelia drives an average of 65 miles per hour. Write and solve an
equation to find the time it will take her to drive 36 miles.

o
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Gheck Your Understanding

Example 1
1.n+10=23
3.29=3r—7
Example 2 5. MULTIPLE CHOICE Solve 2 232
A10 B 15

Examples 3-4 Solve each equation,
6. x=4(6)+3
8.5+220=2+10+2

Example 5

Find the solution set of each equation if the replacement set is {11, 12, 13, 14, 15}.

<
2. 7=%

4. (k-8)12 =84

C 20 D 25
7. 14-82=w

3
g. (2-5)+%=c3+ (1°+2)+ 10

10. RECYCLING San Francisco has a recycling facility that accepts unused paint.

Volunteers blend and mix the paint and give it away in 5-gallon buckets. Write and
solve an equation to find the number of buckets of paint given away from the

30,000 gallons that are donated.

Practice and Problem Solving

Example 1
z: {10, 12, 14, 16, 18].

M. 24+10=22
13. 523
15. 22 — 5 =27

_ 60
17. =5 + 2

Examples 2-4 Solve each equation.

19, 2 = 32 — 9(2)
2745 _
2. 16
_ 96
B.or=gim

25. (4 —22+5w=25

27.32-2.34+u=(3-3.-8Q) +u

29, 6k + (310 —8) = (2 - 3)k + 22

Find the solution set of each equation if the replacement sets are y: {1, 3, 5, 7, 9} and

12. 52 =4z
14, 17:24—y
16. 4(y + 1) =40

18. 111 =22+ 11

20. w =756+ (22 + 3)
22 12.5

153 Y
414 -1)
24, n——3(6)_5 +7

26.7+x—(3+32:8=3
28. (3:6+-2v+10=3%+9

30. (3-5)t + (21 — 12) = 15t + 32

(24~3-5)q+13=(2-9—42)q+(%—1)

2
32. 3'22:‘—( .

18 + 4 947 3

1)=,-+(M+3

33. SCHOOL A conference room can seat a maximum of 85 people. The principal
and two counselors need to meet with the school’s juniors to discuss college
admissions. If each student must bring a parent with them, how many students
can attend each meeting? Assume that each student has a unique set of parents.

34. @?MODELING The perimeter of a regular octagon is 128 inches. Find the length of

each side.

Zry
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Example 5 SPORTS A 200-pound athlete who trains for four hours per day requires
2836 Calories for basic energy requirements. During training, the same athlete
requires an additional 3091 Calories for extra energy requirements. Write an
equation to find C, the total daily Calorie requirement for this athlete. Then solve
the equation.

36. ENERGY An electric generator can power 3550 watts of electricity. Write and solve
an equation to find how many 75-watt light bulbs a generator could power.

Make a table of values for each equation if the replacement setis (—2, —1,0, 1, 2}.

3. y=3x-2 38. 3.25x + 075 =y
Solve each equation using the given replacement set.
39. t - 13=7;{10, 13,17, 20} 40. 14(x + 5) = 126; (3,4, 5,6, 7]
41, 22 = £; {62, 64, 66, 68, 70} 42. 35 = %; (78,79, 80, 81)
Solve each equation.

39) -2 _ 15 - 2
“.W—d 44.]—15?3‘5—4
45. c+ (32-3)=21 46. (3° —3.9) + (7 —2%)b =24b

47. CISY/SENSE-MAKING Blood flow rate can be expressed as F = 222 where Fis the
flow rate, p; and p, are the initial and final pressure exerted against the blood
vessel’s walls, respectively, and r is the resistance created by the size of the vessel.
a. Write and solve an equation to determine the resistance of the blood vessel for

an initial pressure of 100 millimeters of mercury, a final pressure of 0 millimeters
of mercury, and a flow rate of 5 liters per minute,

b. Use the equation to complete the table below.

Initial Pressure Final Pressure Resistance Blacd Flow Rate
p, {mm Hg) g, (mm Hg}) r{mm Hg/L/min} F (L/min)
100 0 5
100 0 30
5 40
90 10

Determine whether the given number is a solution of the equation.

48. x+ 6 =159 49, 12 +y = 26; 14 50, 2t — 10 = 4; 3
51. 3r + 7 = =5, 2 52. 6 + 4m = 18; 3 53, —5 + 2p = —11; -3
54, %:20; 10 55. wT_4= 29,21 56. %-4: 12; 48

Make a table of values for each equation if the replacement set is {—2, -1, 0, 1, 2}.
57.y=3x+5 58. —2x~3=y  58.y=1r+2 60. 42x — 1.6 =1y

61. GEOMETRY The length of a rectangle is 2 inches greater than the width. The length
of the base of an isosceles triangle is 12 inches, and the lengths of the other two
sides are 1 inch greater than the width of the rectangle.

a. Draw a picture of each figure and label the dimensions.
b. Write two expressions to find the perimeters of the rectangle and triangle.
¢. Find the width of the rectangle if the perimeters of the figures are equal.

oy
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62. CONSTRUCTION The construction of a building requires 10 tons of steel per story.

a. Define a variable and write an equation for the number of tons of steel required
if the building has 15 stories.

b. How many tons of steel are needed?

o5 MULTIPLE REPRESENTATIONS In this problem, you will further explore
writing equations.

a. Goncrete Use centimeter cubes to build a tower similar to the
one shown at the right.

b. Tabular Copy and complete the table shown below. Record
the number of layers in the tower and the number of cubes
used in the table.

Layers 1 2 3 4 5 6 7

Cubes ? ? ? ? ? ? ?

c. Analytical As the number of layers in the tower increases, how does the number
of cubes in the tower change?

d. Algebraic Write a rule that gives the number of cubes in terms of the number
of layers in the tower.

H.0.T. Problems  use Higher-Order Thinking Skills

64. REASONING Compare and contrast an expression and an equation.
65. OPEN ENDED Write an equation that is an identity.
66. REASONING Explain why an open sentence always has at least one variable.

67. ‘@}5 CRITIQUE Tom and Li-Cheng are solving the equation x = 4(3 — 2) + 6 + 8.
Is either of them correct? Explain your reasoning.

Towm } Li-Cheng
x=43 -+ C+§ : x=4(3-2)+6+8 l
=4)+ ¢+ 8 ‘ =4(1)+6+8
K
=4+ 68 : =4+ C+8 '
=4+% =70+8 i
=4§- I =3
4 i i
g pr——— e e a2 ey et A ] WM

68. CHALLENGE Find all of the solutions of x% + 5 = 30.

69. OPEN ENDED Write an equation that involves two or more operations with a
solution of —7.

70. WRITING IN MATH Explain how you can determine that an equation has no real
numbers as a solution. How can you determine that an equation has all real
numbers as solutions?
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Standardized Test Practice

71. Which of the following is not an equation? 73. GEOMETRY A speedboat and a sailboat take
Ay=6x—4 off from the same port. The diagram shows
their travel. What is the distance between
B 5;—4 = % the boats?
C (4-3h) + (8 +20) FI2mi  speedbostegm—
D 55=6+4d2 G 15mi : Gmi
H 18 mi
72. SHORT RESPONSE The expected attendance for J 24 mi gort
the Drama Club production is 65% of the mi ‘h sailboal
student body. If the student body consists of 4 mi
?(?(;tstt;c‘i;nts, how many students arg expected 74. Michelle can read 1.5 pages per minute. How
many pages can she read in two hours?
A 90 pages C 120 pages
B 150 pages D 180 pages

Spiral Review

75. 200 A zoo has about 500 children and 750 adults visit each day. Write an
expression to represent about how many visitors the zoo will have over
a month. (Lesson 1-4)

Find the value of p in each equation. Then name the property that is used. (Lesson 1-3)

76.73+p=73 7. 12p=1 78. 1p=4

79. MOVING BOXES The figure shows the dimensions of the boxes Steve |
uses to pack. How many cubic inches can each box hold? (Lesson 0-9) : 10in.

Express each percent as a fraction, (Lesson 0-6) 13in. g

80. 35% 81. 15% 82. 28%

For each problem, determine whether you need an estimate or an exact
answer. Then solve. (Lessons 0-6 and 0-1)

83. TRAVEL The distance from Raleigh, North Carolina, to Philadelphia, Pennsylvania,
is approximately 428 miles. The average gas mileage of José’s car is 45 miles per
gallon. About how many gallons of gas will be needed to make the trip?

84. PART-TIME JOB An employer pays $8.50 per hour. If 20% of pay is withheld for
taxes, what are the take-home earnings from 28 hours of work?

Skills Review

Find each sum or difference.

85. 1.14 + 5.6 86. 428 —24 87. 8 -6.35
4 1 2,3 6 1

2 @



Relations

DX, mrsrmmge sy i - waeppeece . oo TR 17 =y e o, L PR et

@ You solved equations & Represent relations. @ The deeper in the ocean you are, the
with one or two greater pressure is on your body.
variables. IntSTOrEt Qraohe ol This is because there is more

rpret grap water aver you, The force of gravity
relations.
pulls the water weight down,
creating a greater pressure.

The equation that relates the total pressura:
of the water to the depth is P = rgh, where

P = the pressure,

r = the density of water, :
g = the acceleration due to gravity, and
h = the height of water above you. - i

NewVocabulary 1 Represent a Relation This relationship between the depth and the pressure

coordinate system exerted can be represented by a line on a coordinate grid.
coordinate plane
X- and y-axes . . . . . .
origin A coordinate system is formed by the intersection of two number lines, the horizontal
ordered pair | axis and the vertical axis.
x- and y-coordinates _
relation The vertical axis The plane containing
mapping is also called the | $r] | == the x- and y-axes is the
domain Jeanis. sl (2,3} | Lcoordinate plane.
range k.
independent variable Each point is named
dependent variable 5 %} | by an ordered pair
— i A
)common Core i The origin, at (0, 0), N .
@ State Standards is the point where The horizontal axis is ]
the axes intersect. {also cafled the X-axis.
Content Standards

A.REL10 Understand that

the graph of an equation in L. . .
two variables is the setof all || A point is represented on a graph using ordered pairs.
its solutions plotted In the

coordinate plane, often * An ordered pair is a set of numbers, or coordinates, written in the form (x, y).
forming a curve {which could - .

be a line). * The x-value, called the x-coordinate, represents the horizontal placement of
FIF:1 Understand that a the point.

function from one set (called . . .

the domain} to anothel(- cet * The y-value, or y-coordinate, represents the vertical placement of the point.

(called the range) assigns to

each element of the domain | A Set of ordered pairs is called a relation. A relation can be represented in several

exactly one element of the different ways: as an equation, in a graph, with a table, or with a mapping.
range. if fis a function and x
is an element of its domain,

then f(x) denotes the output | A mapping illustrates how each element of the Domain Range

of fcomesponding to the P : . :
input x. The graph of £1s the domain is paired with an element in the range.

The set of the first numbers of the ordered pairs
graph of the equation y = Kx). P
is the domain. The set of second numbers of the

safiew) Ayan/4y azoy) saydelbojotydiauny yar

Mathematical Practices | ., dered pairs is the range of the relation. This
1 Make sanse of problems ;h R .

and persevers insoving | TMAPPINg represents the ordered pairs

them. (_21 4)r (_11 4): (0, 6) (11 8)' and (2, 8)'

e
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StudyTip SStudy the different representations of the same relation below.
@Sense-Making Each

ity . .
T Ordered Pairs Table Graph Mapping
relation serves a different .
purpose. Graphing the points &22 ) 4) i -‘-'Lz !4) Y Domau: rRange
can show the pattern ’ 1 2 ' o
between the points. A (0, -3) 5 (1,2 1
mapping shows you at a = -2
glance if elements are paired 0 | -3 0 X 0
with the same element.

— {0, -3)

The x-values of a relation are members of the domain and the y-values of a relation
are members of the range. In the relation above, the domain is (-2, 1, 0} and the
range is {—3, 2, 4}.

[3.011J131) Representations of 2 Relation
a. Express {(2, 5), (—2, 3), (5, =2), (—1, —2)} as a table, a graph, and a mapping.
Table o I y

Place the x-coordinates into the first
column of the table. Place the
corresponding y-coordinates in the -2
second column of the table. 5 | -2
-1 | -2
Graph Mapping
Graph each ordered pair on a List the x-values in the domain and
coordinate plane. the y-values in the range. Draw
” arrows from the x-values in the
Y . .
domain to the corresponding
y-values in the range.
Domain Range
‘1 -
o L] 2 — - 5
-2 — - 3
—;j —-""__-;—2
| v, L.
I

b. Determine the domain and the range of the relation.
The domain of the relation is {2, —2, 5, —1}. The range of the relation is
(5, 3, =2].

» GuidedPractice
1A. Express {(4, —3), (3, 2), (=4, 1), (0, —3)} as a table, graph, and mapping.

1B. Determine the domain and range.
‘.

—— ZrY
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In a relation, the value of the variable that determines the output is called the
independent variable. The variable with a value that is dependent on the value

of the independent variable is called the dependent variable. The domain contains
values of the independent variable. The range contains the values of the dependent
variable,

WL RN Independent and Dependent Variables

P

Real-WorldLink

In 1948, a movie ticket cost
$0.36. in 2008, the average
ticket price in the United
States was $7.18.

Source: Natlonal Association of
Theatre Owners

l
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p

Identify the independent and dependent variables for each relation.

a. DANCE The dance committee is selling tickets to the Fall Ball. The more
tickets that they sell, the greater the amount of money they can spend for
decorations.

The number of tickets sold is the independent variable because it is unaffected
by the money spent on decorations. The money spent on decorations is the
dependent variable because it depends on the number of tickets sold.

b. MOVIES Generally, the average price of going to the movies has steadily
increased over time.

Time is the independent variable because it is unaffected by the cost of
attending the movies. The price of going to the movies is the dependent
variable because it is affected by time.

GuidedPractice
Identify the independent and dependent variables for each relation.

2A. The air pressure inside a tire increases with the temperature.

2B. As the amount of rain decreases, so does the water level of the river.

Graphs of a Relation A relation can be graphed without a scale on either axis.
These graphs can be interpreted by analyzing their shape.

L3NGk Analyze Graphs

p

b

The graph represents the distance Francesca has ridden on Bike Ride
her bike. Describe what happens in the graph.

As time increases, the distance increases until the graph
becomes a horizontal line.
So, time is increasing but the distance remains constant.

At this section Francesca stopped. Then she continued to
ride her bike.

Time

GuidedPractice
Describe what is happening in each graph.
3A. Driving to School 3B. Change in Income

Dislance
income

Time Time

sabew) Ayanaxeisiafalg yu3



Check Your Understanding
Example 1  Express each relation as a table, a graph, and a mapping. Then determine the
domain and range.
1. l(4l 3)! (_21 2)1 (51 _6)} 2. {(5r '_7)1 (-11 4)! (01 —5)1 (-zt 3)}
Example 2  Identify the independent and dependent variables for each relation.

3. Increasing the temperature of a compound inside a sealed container increases
the pressure inside a sealed container.

4. Mike’s cell phone is part of a family plan. If he uses more minutes than his share,
then there are fewer minutes available for the rest of his family.

5. Julian is buying concert tickets for himself and his friends. The more concert
tickets he buys the greater the cost.

6. A store is having a sale over Labor Day weekend. The more purchases, the greater
the profits.

Example 3 @MDDELING Describe what is happening in each graph.

7. The graph represents the distance 8. The graph represents revenues
the track team runs during a practice. generated through an online store.
!. E o
& 3
(=]
Time : Time

Practice and Problem Solving

Example T  Express each relation as a table, a graph, and a mapping. Then determine the
domain and range.

9. {0, 0), (-3,2), (6. 4), (-1, 1)} 10. {(5,2). (5, 6), 3, —2), (0, —2))
1. {6, 1), 4, -3),(3,2), (-1, =3)} 12. {(-1, 3), (3, —6), (-1, —8), (=3, =7)}
13. {(6,7), 3, -2), (8,8),(=6,2), 2, —6)} 14 {(4,-3), (1, 3), (7, =2), (2, =2), (1, )}
Example 2  Identify the independent and dependent variables for each relation.

The Spanish classes are having a fiesta lunch. Each student that attends is to bring
a Spanish side dish or dessert. The more students that attend, the more food there
will be.

16. The faster you drive your car, the longer it will take to come to a complete stop.

Example 3 @MDDELING Describe what is happening in each graph.
17. The graph represents the height of 18. The graph represents the sales of

a bungee jumper. lawn mowers.
s -
£ a
Time Time

|lcunnactED.mcgraw-hlil.comI 43




Standardized Test Practice

43. A school’s cafeteria employees surveyed 45. SHORT RESPONSE Grant and Hector want to
250 students asking what beverage they drank build a clubhouse at the midpoint between
with lunch. They used the data to create the their houses. If Grant’s house is at point G and
table below. Hector's house is at point H, what will be the

coordinates of the clubhouse?
]
milk 38 i “H~
chocolate milk 12
Juice 75 ==
water 25 I
-G g
[ ]
What percent of the students surveyed

preferred drinking juice with lunch?

A 25% C 35% 46. If 3b = 2b, which of the following is true?
B 30% D 40% Ab=0
44. Which of the following is equivalent B b= %
to 6(3 — g) -+ 2(11 — g)? Cbh=1
F 2(20-9) H 8(5-g) 3
G 8(14—g) J40—g Db=3

Spiral Review

Solve each equation. (Lesson 1-5)
47. 6(a + 5) = 42 48. 92 =k + 11 49.17=25 47

50. HOT-AIR BALLOON A hot-air balloon owner charges $150 for a one-hour ride. If he
gave 6 rides on Saturday and 5 rides on Sunday, write and evaluate an expression
to describe his total income for the weekend. (Lesson 1-4)

51. LOLLIPOPS A bag of lollipops contains 19 cherry, 13 grape, 8 sour apple,
15 strawberry, and 9 orange flavored lollipops. What is the probability
of drawing a sour apple flavored lollipop? (Lesson 0-11)

Find the perimeter of each figure. (Lesson 0-7)

52, 53. 54, 20in.

Nyd 12in.

Skills Review

Evaluate each expression.

55. 82 56, (—6)2 57. (2.5)2
58. (—1.8)2

B2y
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Stopping Distance of a

Lo RassengerCarg
| = 350
=
o You solved equatlons ] Determine whether a - The dlstance a car travels from when E 50
with elements from a relation is a function. the brakes are applied to the car's a 2 4
replacement set complete stop is the stopping g 150 Y
- . = )
" toneten VANES: - ditance, This includes time for the ENTTR
driver to react. The faster a car is “ A
traveling, the longer the stopping 0 1 20 30 40 50 60 70 80
distance. The stopping distance is Speed (mph)
a function of the speed of the car. e

NewVocabulary Identify Funclions A function is a relationship between input and output. In a
' function function, there is exactly one output for each input.

discrete function

continuous function

vertical line test ‘51 Keyconcept Functlon

f“nCﬂUn Hﬂmﬂon - = s ——— i . ————

nonlinear function 15 Words A funchon is a relatlon in whlch each element of the domaln is paired w;th

exactly one element of the range.

- Examples Domain Range T

@ Common Gore

State Standards =
Content Standards
FIF1 Understand that 2
function from one set {cailed
the domain) to another set
(called the range) assigns to i |
each element of the domain [ |
exactly one element of the
range. If fis a function and x Ty -
is an element of its domain,
then f{x) denotes the output
of fcorresponding to the
input x. The graph of fis the
graph of the eguation y = f{x).
EIF.2 Use function notation,

ES =0 T

o ‘dl

\3&0i7405) Identify Functions

Determine whether each relation is a function. Explain.

evaluate functions for inputs a. Domain Range For each member of the domain, there is only
:"t““"’ domalns, atldtha one member of the range. So this mapping
fﬂ:g;itm'::?n tenntsu;? : —2 — -—3 represents a function. It does not matter if
a contaxt. 04— 6 more than one element of the domain is
7 - 9 aired with one element of the range.

Mathematical Practices 4 =] p 8
3 Construct viable

arguments and critique

th i thers. . e . .

2 [egsnmo ot g '8 5omain IR 3] 5 | 1 The element 1 in the domain is paired with
IS 2 | 2 | & | - both 4 and —4 in the range. So, when x

equals 1 there is more than one possible
value for y. This relation is not a function.

k GuidedPractice
1. {(2, 1)! (3r _2)r (31 1), (21 _2)}

ps
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A graph that consists of points that are not connected is a discrete function.
A function graphed with a line or smooth curve is a continuous function.

" JReal-World Example 2 [N\ e

ICE SCULPTING At an ice sculpting competition, each sculpture’s height was
measured to make sure that it was within the regulated height range of 0 to
6 feet. The measurements were as follows: Team 1, 4 feet; Team 2, 4.5 feet;
Team 3, 3.2 feet; Team 4, 5.1 feet; Team 5, 4.8 feet.

a. Make a table of values showing the relation between the ice sculpting team
and the height of their sculpture.

Team Number 1 2 3 4 5
Height (ft) 4 (451325148

b. Determine the domain and range of the function,

Real-WorldLink

The domain of the function is {1, 2, 3, 4, 5] because this set represents

The lcshotel, located in the values of the independent variable. It is unaffected by the heights.

Arctic Circls in Sweden, is a

totel made out of Ice. The ice The range of the function is {4, 4.5, 3.2, 5.1, 4.8} because this set
insulates the igloo-like hotel

so the temperature is at represents values of the dependent variable. This value depends
least —8°C. on the team number.

Source: Icehotsl

c. Write the data as a set of ordered pairs.
Then graph the data.

Ice Sculpture

Competition

Use the table, The team number is the
independent variable and the height of the
sculpture is the dependent variable. Therefore, £
the ordered pairs are (1, 4), (2, 4.5), (3, 3.2), =
(4,5.1), and (5, 4.8). g

Because the team numbers and their
corresponding heights cannot be between
the points given, the points should not be
connected.

0 1 2 3 45 6
Team Numbers

d. State whether the function is discrete or
continuous. Explain your reasoning.

Because the points are not connected, the function
is discrete.

P GuidedPractice

2. Abird feeder will hold up to 3 quarts of seed. The feeder weighs 2.3 pounds
when empty and 13.4 pounds when full.

A. Make a table that shows the bird feeder with 0, 1, 2, and 3 quarts of seed in it
weighing 2.3, 6, 9.7, 13.4 pounds respectively.

B. Determine the domain and range of the function.

C. Write the data as a set of ordered pairs. Then graph the data.

D. State whether the function is discrete or continuous. Explain your reasoning.
T

)
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StudyTip

Vertical Line Test

One way fo perform the
vertical line fest is fo use a
pencil. Place your pencil
vertically on the graph and
move from left to right. If the
pencil passes over the graph
in only one place, then the
graph represents a function.

You can use the vertical line test to see if a graph represents a function. If a vertical
line intersects the graph more than once, then the graph is not a function. Otherwise,
the relation is a function.

Function Not a Function Function
4y y y
e

Ql/ X X [v] X

Recall that an equation is a representation of a relation. Equations can also represent
functions. Every solution of the equation is represented by a point on a graph. The
graph of an equation is the set of all its solutions, which often forms a curve or a line.

3%1]:1 (%} Equations a8 Functions

Determine whether —3x 4 y = 8 is a function. 77

First make a table of values. Then graph the
equation.

i -1] 0 i 2

P 5 |45 11 | 14 /
Connect the points with a smooth graph to /
represent all of the solutions of the equation. % ol | X
The graph is a line. To use the vertical line
test, place a pencil at the left of the graph to

represent a vertical line. Slowly move the
pencil across the graph.

For any value of x, the vertical line passes through no more than one point on the
graph. So, the graph and the equation represent a function.

} GuidedPractice Determine whether each relation is a function.
3A. 4x =8 3B, dx=y +8

\

A function can be represented in different ways.

l ConceptSummary Representations of a Function
T e e e = . ~ DR T e E T TR e ] T e e T e R e A E s )
{ Table Mapping Equation
-n Domain Range
0| =1 |
2 1
% a: z v Ll : ! g
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StudyTip

Function Notation

Functions are indicated by

the symbol Ax}. This is read f

of x, Other letters, such as g

ot h, can be used to represent

functions. In a function, x represents the elements of the domain, and f{x) represents the
\. elements of the range. The graph of f(x) is the graph of the equation y = f(x).

Find Function Values Equations that are functions can be written in a form
called function notation. For example, consider y = 3x — 8.

Function Notation
fix)=3x-8

Equation
y=3x—8

Suppose you want to find the value in the range that corresponds to the element
5 in the domain. This is written f{5) and is read f of 5. The value f{5) is found by
substituting 5 for x in the equation.

Example 4 30 a0 1T
For f(x) = —4x + 7, find each value.
a. f(2)
fy=-42)+7 x=2
=-8+7 Multiply.
=-1 Add.
b. A—3) +1
A=) +1=[-4(=3)+7]+1 x=—3
=194+1 Simplify.
=20 Add.
» GuidedPractice
For f(x) = 2x — 3, find each value.
aA. f(1) 4B. 6 — f(5)
4C. f{—2) 4D. f(-1) + f2)

\

A function with a graph that is not a straight line is a nonlinear function.

Example 5 | ] ||

P GuidedPractice

If f(t) = 213, find each value.
5A. f4)

6C. f(~5)

.
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If h(t) = —1612 + 68t + 2, find each value.

a. h(4)
h(4) = —16(4)2 + 68(4) + 2 Replace twith 4.
=—-256+272 +2 Multiply.
=18 Add.
b. 2[h{g)]
2[h(g)] = 2[—16(g)2 + 68(g) + 2]  Replace twith g.
= 2(—16g° + 68g + 2) Simplify.
= —32g2 4+ 136g + 4 Distributive Property

5B. 3[f(t)] + 2
8D. f(—3) — A1)



Gheck Your Understanding

Examples 1, 3 Determine whether each relation is a function. Explain.

] 2 6
—4 — -1
=2 _ I 1 5 7
0~ 4
9 6 9
4 -7 6 10
3. 12,2), (-1,5), 5,2), (2, —9)) 4 y=2x—6
5. ] 6. | [ {7
o] |/\ X
/ \
£ N\
5 : B
¥
r i y 8. ¥
r f
| gt
/
[} X 0 X
[ —
i | =i
¥
Example 2 8. SCHOOL ENROLLMENT The table shows the total enrollment in U.S. public schools.
School Year 2004-05 | 2005-06 | 200607 | 2007-08
Enroliment (in thousands) 48,560 48,710 48,948 49,091

Source: The World Almanac

a. Write a set of ordered pairs representing the data in the table if x is the number
of school years since 2004-2005.

b. Draw a graph showing the relationship between the year and enrollment.
¢. Describe the domain and range of the data.

10. E@REASONING The cost of sending cell phone pictures is given by y = 0.25x,
where x is the number of pictures that you send and y is the cost in dollars.

8. Write the equation in function notation. Interpret the function in terms of the context.
b. Find f(5) and f{12). What do these values represent?
€. Determine the domain and range of this function.

Examples 4-5 If f(x) = 6x + 7 and g(x) = x% — 4, find each value.

@1-3 12. fim) 13. fir-2)
14, g(5) 15, g(a) + 9 16. g(—4t)
17. flg + 1) 18. f2) + 3(2) 19, g(=b)

connectED.mcgraw-hill.com ] 51 @



Practice and Problem Solving

Example 1  Determine whether each relation is a function. Explain.

20. Domain Range 21, Domain Range 22,

-1 -1 . -5 3
3 = = 3
-2 - 6 -3
-5 5
o CENEEN P s
—4 2 ‘I | i I
-5 '
2 (4] | x
9 -7 .
=3 =5 [a] X

Example 2 26. CESY SENSE-MAKING The table shows the median home prices in the United States,

from 2007 to 2009.
2007 234,300
2008 213,200
2009 212,200

a. Write a set of ordered pairs representing the data in the table.
b. Draw a graph showing the relationship between the year and price.
¢. What is the domain and range for this data?

Example 3  Determine whether each relation is a function.

27. {(5, =7), (6, =7), (=8, =1}, (0, =1)} 28. {(4,5), (3, =2),(-2,5), (4, 7)}
29. y=-8 30. x=15
l.y=3x-2 32, y=3x+ 2y

Examples 4-51If f(x) = —2x — 3 and glx) = x? + 5x, find each value.

33. -1) 34. f(6) 35. ¢(2)

36. g(—3) 37. g(-2)+2 38. f(0)-7
39. f4y) 40. g(—6m) 4. f(c — 5)
42, fir +2) 43. 5[f(d)] 44. 3[g(m)]

EDUCATION The average national math test scores f(f) for 17-year-olds can be
represented as a function of the national science scores ¢ by f(t) = 0.8¢ + 72.

a. Graph this function. Interpret the function in terms of the context.
b. What is the science score that corresponds to a math score of 308?

¢. What is the domain and range of this function?

LY 52 | Lesson 1-7 | Functions



Determine whether each relation is a function.

46. y @ iy

e

48. BABYSITTING Christina earns $7.50 an hour babysitting.

a. Write an algebraic expression to represent the money Christina will earn if she
works h hours.

b. Choose five values for the number of hours Christina can babysit. Create a table
with h and the amount of money she will make during that time.

¢. Use the values in your table to create a graph.

d. Does it make sense to connect the points in your graph with a line? Why or
why not?

H.O.T. Problems  use Higher-Order Thinking Skills

49. OPEN ENDED Write a set of three ordered pairs that represent a function. Choose
another display that represents this function.

50. REASONING The set of ordered pairs {(0, 1), (3, 2), (3, =5), (5, 4)] represents a relation
between x and y. Graph the set of ordered pairs. Determine whether the relation is
a function. Explain.

51. CHALLENGE Consider f(x) = —4.3x — 2. Write f(g + 3.5) and simplify by combining
like terms.

52, WRITE A QUESTION A classmate graphed a set of ordered pairs and used the vertical
line test to determine whether it was a function. Write a question to help her
decide if the same strategy can be applied to a mapping.

53, €553 PERSEVERANCE 1f f(3b — 1) = 9b — 1, find one possible expression for f{x).

54. ERROR ANALYSIS Corazon thinks f(x) and g(x) are representations of the same
function. Maggie disagrees. Who is correct? Explain your reasoning.

x)
—1 1
7] X e =l
1 -3
2 | -5
i X 3 | —7

59, E’; WRITING IN MATH How can you determine whether a relation represents

a function?
A
E connectED.mcgraw-hill.com I 53




Standardized Test Practice

56. Which point on the number line represents a 58. GEOMETRY What is the value of x?
number whose square is less than itself? A3 ,
3 in. 2in,
. o B 4in.
~fo——t—to—t—s}- ) i
2 -1 0 1 2 3 CSin, |
D 6in. i | 9in.
AA ccC !
B B DD . i
u! .
57. Determine which of the following relations is
a function.
F {(=3,2), (4, 1), (=3, 5)} 59, SHORT RESPONSE Camille made 16 out of 19 of
o _ her serves during her first volleyball game.
G 1@ -1), (4, -1), 2 6) She made 13 out of 16 of her serves during her
H {(-3, —4),(-3,6),(8, —-2)} second game. During which game did she

J {(5, =1), (3, =2), (-2, -2} make a greater percent of her serves?

Spiral Review

Solve each equation. (Lesson 1-5)

_ 2743 _ 3 +4 — _
60.x_—10 61. m= 75 62, z =32 + 4(-3)
63. SCHOOL SUPPLIES The table shows the prices of some items

Tom needs. If he needs 4 glue sticks, 10 pencils, and 4 notebooks, 06 stick T
write and evaluate an expression to determine Tom'’s cost. e -
{Lesson 1-4) pencil $0.25

notebook 51.85

Write a verbal expression for each algebraic expression. (Lesson 1-1)
64. dy + 2 85. 2x 66. a%b + 5

Find the volume of each rectangular prism. (L esson 0-9)
67. ; I 68. T = 69 |
ey =t . 40 mm

1

i

I : _
5.4 c¢m : | s R S  —

- = o 40 mm

Skills Review

Evaluate each expression.

70. Ifx = 3, then6x —5="2. MN.Ifn=-1then2n +1="2,
72 Ifp=4,then3p+4=1. 73. Ifg=7,then7g—9 = 2
74. Ifk= 11, then4k + 6 = 2 75. Ify = 10, then 8y — 15 = 2
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'firaphing Technology Lab
' Representing Functions

e ST B e B e e o 14 g T A

You can use TI-Nspire Technology to explore the different ways €035/ Common Core State Standards

: Content Standards
to represent a function. A.CED.2 Create equations in two or more variables to represent

relationships between quantities; graph equations on coordinate axes
with labels and scales.

Mathematical Practices

5 Use appropriale tools strategically.

Activity

Graph fix) = 2x + 3 on the TI-Nspire graphing calculator.
ETE] Add a new Graphs page. Enter 2x + 3 in the entry line.

Represent the function as a table.

EK] Select the Show Table option from the ETX Press ctrl and tab to toggle from the
View menu to add a table of values on table to the graph. On the graph side,
the same display. select the line and move it. Notice how

the values in the table change.

I1"_1 I RAD AUTO REAL . .::
[ m Sk b
a 3 5
I ¥
7 i
) )
——
N %
\
Analyze the Results
@TOOLS Graph each function. Make a table of five ordered pairs that also represents the function.
1. g(x)=—x—3 2. h(x)=1x+3 3 fx)=—1x—5
4, f(x) =3x —% 5 gx)=-2x+5 6. i(x) = %x +4

coneEcgraw-hill.com 55




Interpreting Graphs of Functions

e

.- Then .- Now .- Why?
@ You identified o Interpret intercepts, @ Sales of video games, including
functions and found and symmetry of hardware, software, and
function values. graphs of functions. accessories, have increased at
A times and decreased at other
nezlve ﬁgcreaslin times over the years. Annual
an decr'e asin 9 retall video game sales In the
2ureasing U1S. from 2000 to 2009 can be
behavior, extrema,
modeled by the graph of a
and end behavior of nonlinear function
graphs of functions. :
+74 NewVocabulary interpret Intercepts and Symmetry To interpret the graph of a function,
intercept estimate and interpret key features. The intercepts of a graph are points where
x-intercept | the graph intersects an axis. The y-coordinate of the point at which the graph
ﬁ" L F) intersects the y-axis is called a y-intercept. Similarly, the x-coordinate of the point at
p';:i:m’mew which a graph intersects the x-axis is called an x-intercept.
negative _
increasing ~ JReal-World Example 1
decreasing
extrema PHYSICS The graph shows the height y of an Height of Launched Object
relative maximum object as a function of time x. Identify the
relative minimum function as linear or nonlinear. Then estimate 7 o=
el and interpret the intercepts. . 7T TN
Linear or Nonlinear: Since the graphisa % ,/ \\
: curve and not a line, the graph is nonlinear. 5 40 ’f@-intercept |
g?ant]?gtggggsds y-Intercept: The graph intersects the y-axis =2 /Lx-intercept \
2 at about (0, 15), so the y-intercept of the '
Content Standards graph is about 15. This means that the object 6 2 4 & X
FIF4 For a function that At .
models a refationship started at an initial height of about 15 meters Time (s)
between two quantities, above the ground.
interpret key features of . . .
graprﬁs ands;ables in terms x-Intercept(s): The graph intersects the x-axis at about (7.4, 0), so the x-intercept is
of the quantities, and sketch about 7.4. This means that the object struck the ground after about 7.4 seconds.
graphs showing key features
given & verbal description of b GuidedPractice
the relationship.
Mathematical Practices 1. The graph shows the temperature y of a Ipedlcal Controlled Thaw
1 Make sense of problems sample thawed at a controlled rate. Identify the of Sample
and persevera in solving function as linear or nonlinear. Then estimate and
them. interpret the intercepts. 7 £
e o =
v 8
3 =
§ [lo 2 o x g
g A7 -
' g
Time (h) 2
k 8
Y
L) 56 | Lesson 1-8




The graphs of some functions exhibit another key feature: symmetry. A graph
possesses line symmetry in the y-axis or some other vertical line if each half of the

graph on either side of the line matches exactly.

" JReal-World Example 211 7’ atry

PHYSICS An object is launched. The graph shows
the height y of the object as a function of time x.
Describe and interpret any symmetry.

StudyTip

Symmetry The graphs of
most real-world functions do
not exhibit symmetry over the
entire domain. However, many
have symmetry over smaller
partions of the domain that are
worth analyzing.

S

The right half of the graph is the mirror image
of the left half in approximately the line x = 3.5
between approximately x =0and x = 7.

5

In the context of the situation, the symmetry of the
graph tells you that the time it took the object to
go up is equal to the time it took to come down.

» GuidedPractice

Practice 1.

%

2

Height of Launched Object

Y T 1]
che ™
E o [/
£2|J ! \
]
b
0 2 4 [ x
Time (s}

2. Describe and interpret any symmetry exhibited by the graph in Guided

Interpret Extrema and End Behavior Interpreting a graph also involves
estimating and interpreting where the function is increasing, decreasing,

positive, or negative, and where the function has any extreme values, either high

or low.

KeyGoncepts Pasitive, Negative, Increasing, Decreasing, Extrema, and End Behavior

A function is”pbs'it'ive where its graph lies above
the x-axis, and negative where its graph lies
| belowthe x-axis.

flx}

negative negative

and decreasing where the graph goes down when
viewed from left to right.

increasing

The points shown are the locations of relatively
high or low function values called extrema. Point
Ais a relative minimum, since no other nearby
points have a lesser y-coordinate. Point Bis a
relative maximum, since no other nearby points

StudyTip

End Behavior The end
behavior of some graphs can
be described as approaching
a specific y-value, In this
case, a portion of the graph
Inoks fike a horizontal line.

have a greater y-coordinate.
Hx)

3

relative
maximum

relative
minimum

End behavior describes the values of a function at
the positive and negative extremes in its domain.

graph goes up. As

As you move left, the
X decreases, y increases

1lx)

(2l

o X
[As you move right, the

graph goes down. As
xincreases, y tecreases. |

J

S—— —
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@ LEEIRIT L FENT ) Interpret Extrama

VIDEO GAMES U.S. retail sales of video .
games from 2000 to 2009 can be T s
modeled by the function graphed T : ,

at the right. Estimate and interpret —
where the function is positive, e 6 ’ \
negative, increasing, and decreasing, X E HN)
the x-coordinates of any relative 82 / \
extrema, and the end behavior of - BN REEEEE
the graph. [ [ 1§ %_
Years Since 2000
Positive: between aboutx = —0.6
and x = 104
Negative: for about x < —=0.6 and x > 104
Real-WorldLink - This means that there were positive sales between about 2000 and 2010, but the
The first successful model predicts negative sales after about 2010, indicating the unlikely collapse of
commerctally sold portable the industry.
video game system was
lf'glre;? ;g 1969 and sold Increasing: for about x < 1.5 and between relative
' aboutx =3andx =8 maximum
Source: PCWorid | JCITT T T 1]
/ | Decreasing: between aboutx =2 and x =3 g { relative ZERNT -
“ee and for about x > 8 e L:zm TN eczas .
StudyTip This means that sales increased from 18~ i_ n:frl?l:i‘:fm I" rl‘l
Constant A function is about 2000 to 2002, decreased from 2002 / i — ‘L
constant where the graph to 2003, increased from 2003 to 2008, and I 21416181 1% x|
does not go up or down as h b d . ince 2008 H f" FTTT 1Y
| the graph is viewed from left | ave been decreasing since 2009, ——
| t0 right J Increasing
\ Relative Maximums: ataboutx =15and x =8

Relative Minimum: at aboutx =3

The extrema of the graph indicate that the industry experienced two relative peaks
in sales during this period: one around 2002 of approximately $10.5 billion and
another around 2008 of approximately $22 billion. A relative low of $10 billion in
sales came in about 2003.

End Behavior: [:-L' ¥ T TR
As x increases or decreases, the value 6 ] /4 N
of y decreases. - P { SR TS
The end behavior of the graph indicates -:f‘;l' T |
negative sales several years prior to 526 18 A ¥
2000 and several years after 2009, which HEEEENEREL B
is unlikely. This graph appears to only

model sales well between 2000 and 2009 fé?t??l:lena?:;h %ﬁz?‘fn’???gpn
and can only be used to predict sales in 2010. goes down. goes down.

» GuidedPractice

3. Estimate and interpret where the function graphed in Guided Practice 1 is
positive, negative, increasing, or decreasing, the x-coordinate of any relative
extrema, and the end behavior of the graph.

3
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Check Your Understanding

-

Examples 1-3 @SENSE-MAKING Identify the function graphed as linear or nonlinear. Then
estimate and interpret the intercepts of the graph, any symmetry, where the function
is positive, negative, increasing, and decreasing, the x-coordinate of any relative
extrema, and the end behavior of the graph.

1.

Stock Value 2

Price Variation (points)

¥
AT A

2 |\/] 6%

Y

Time Since
Opening Bell (h)

Average Widget 3. Temperature Change
Production Cost

— ¥
2 5 M
- @ \\
& 60 2
] C |2
ol g
3_40 E \\
g MEAN 7 = 2 [ 4 | W
= N / Time (h)
&
0 8 16 24 X
Number of Widgets

Practice and Problem Solving

Examples 1-3 €659 SENSE-MAKING Identify the function graphed as linear or nonlinear. Then
estimate and interpret the intercepts of the graph, any symmetry, where the function
is positive, negative, increasing, and decreasing, the x-coordinate of any relative
extrema, and the end behavior of the graph.

4,

7. Web Site Traffic N Medicine Concentration k&

Lawn Mowing Service @

Cumulative Profit ($)

800 |-
/
400 v
0 /|
3 | x
—400
Time {weeks)

Number of Hits

B .
”":’”“l /
- soof
H

[e] 2 4 |x

Time (months)

-2Y/A

= 1A

g1

£

gu 20 | 40 50[7
L

Time (h)

¥ T 7 A

é 20 é ol '

=10 - g mV \
2 T g |
4 ] 8 |12« & B | 16 |\ X

Years Since Purchase 1 [ |
Advertising Expense

(thousands of $)

Vehicle Depreciation 6. Company Advertising

Swing Time (s)

Pendulum Swing Time
y

" |

2 4 6x

celcgraw-hi[l.cum
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10. FERRIS WHEEL At the beginning of a Ferris wheel Ferris Wheel Ride
ride, a passenger cart is located at the same height

as the center of the wheel. The position y in feet of 7

this cart relative to the center t seconds after the £ % Py Py Py

ride starts is given by the function graphed at the E5 ¥ l Y1 ZINC N

right. Identify and interpret the key features of 2 T 0 ]

the graph. (Hint: Look for a pattern in the graph 55 ‘\ I'l ! \ lﬁ 2\

to help you describe its end behavior.) 95 - \/ i \/ \/
Time (s)

Sketch a graph of a function that could represent each situation. Identify and
interpret the intercepts of the graph, where the graph is increasing and decreasing,
and any relative extrema.

11. the height of a corn plant from the time the seed is planted until it reaches
maturity 120 days later

12. the height of a football from the time it is punted until it reaches the ground
2.8 seconds later

13. the balance due on a car loan from the date the car was purchased until it was sold
4 years later

Sketch graphs of functions with the following characteristics.

14, The graph is linear with an x-intercept at —2. The graph is positive for x < —2, and
negative for x > =2.

A nonlinear graph has x-intercepts at —2 and 2 and a y-intercept at —4. The graph
has a relative minimum of —4 at x = 0. The graph is decreasing for x < 0 and
increasing for x > 0.

16. A nonlinear graph has a y-intercept at 2, but no x-intercepts. The graph is positive
and increasing for all values of x.

17. A nonlinear graph has x-intercepts at ~8 and —2 and a y-intercept at 3. The graph
has relative minimums at x = —6 and x = 6 and a relative maximum at x = 2. The
graph is positive for ¥ < —8 and x > —2 and negative between x = —8and x = 2.
As x decreases, y increases and as x increases, y increases.

H.O.T. Problems use Higher-Order Thinking Skills

18. @GHITIOUE Katara thinks that all linear functions have exactly one x-intercept.
Desmond thinks that a linear function can have at most one x-intercept. Is either of
them correct? Explain your reasoning,.

19, CHALLENGE Describe the end behavior of the graph shown. [ T _%_ 1-__'_ ]
20. REASONING Determine whether the following statement o R o
is true or false. Explain. 1 N

Functions have at most one y-intercept. - . 0. T Fx

21. OPEN ENDED Sketch the graph of a function with one relative r J_‘I_DL_{ 1

maximum and one relative minimum that could represent a Y
real-world function. Label each axis and include appropriate
units. Then identify and interpret the relative extrema of
your graph.

22. WRITING IN MATH Describe how you would identify the key features of a graph
described in this lesson using a table of values for a function.

Ty
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Standardized Test Practice

23. Which sentence _}\ Y | 24, Which illustrates the Transitive Property of
best describes the . | Equality?
end behavior of the i I Th
function shown? \ 9 : LG AL Ty, R
3 q | G Ifc=dandd =f thenc=f
\ . H Ifc = d, thend =c.

JIfc=dandd=c, thenc=1.

| 25, Simplify the expression 5d(7 — 3) — 164 + 3 + 2d.
A As x increases, i increases, and as

X decreases, y increases. A 104 C 21d

B As x increases, y increases, and as x i B 144 D 25d

decreases, i decreases.

C As x increases, i decreases, and as
X dec.reases, Y increases. _ gl cl HZ j 15

D As x increases, y decreases, and as 26 2 13 26
x decreases, y decreases.

26. What is the probability of selecting a red card
or an ace from a standard deck of cards?

Spiral Review

Determine whether each relation is a function. {Lesson 1-7)

27, Domain Range 28. {(0, 2), (3, 5), (0, —1), (—2, 4)} 29.
=3 =10 17 6
-1 12
1 42 18| 6
3 19 | 5
7
20 | 4
30. GEOMETRY Express the relation in the graph at the right as a set of ordered pairs. Equilateral Triangles

Describe the domain and range. (Lesson 1-6)

y |
|

Use the Distributive Property to rewrite each expression. (Lesson 1-4)
31. %d(Zd +6) 32, —h(6h —1) 33. 3z — 6x

Perimeter
=]

0 2 4 & X

34. CLOTHING Robert has 30 socks in his sock drawer. 16 of the socks are white, 6 are Length of Side

black, 2 are red, and 6 are yellow. What is the probability that he randomly pulls
out a black sock? {(Lesson 0-11)

Skills Review

Evaluate each expression.

35, (=7)2 36, 3.22 37, (—4.2) 38. (%)2

cnnnectED.mcnraw-hlIl.com
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Study Guide and Review

I

Study Guide

KeyConcepts

Key\locai:ulary - ﬁ_ ]

Order of Operations (Lesson 1-2)

Evalute expressions inside grouping symbols.
Evaluate all powers.

Multiply and/or divide in order from left to right.
Add or subtract in order from left to right.

Properties of Equality (Lessons 1-3and 1-4)

For any numbers 4, b, and ¢:

Reflexive: a=a

Symmetric: Ifa= b, then b= a

Transitive: Ifa=bandb=c,thena=c.

Substitution: f 2= b, then a may be replaced by bin
any expression.

Distributive: a{b + ¢) = ab + acand
ab—c=ab—ac

Commutative: 2+ b= b + aand ab = ba
Associative: (@a+ b +c=a+ (b+ ¢and
(abje = a(bc)

Solving Equations (Lesson 1-5)

Apply order of operations and the properties of real numbers
to solve equations.

Relations, Functions, and Interpreting Graphs of
Functions (Lessons 1-6 through 1-8)

[TEIE| StudyOrganizer

Relations and functions can be represented by ordered pairs,

a table, a mapping, or a graph.

Use the vertical line test to determine if a relation is a function.

End behavior describes the long-term behavior of a function
on either end of its graph.

Points where the graph of a function crosses an axis are
called intercepts.

A function is positive on a portion of its domain where its
graph lies above the x-axis, and negative on a portion where
its graph lies below the x-axis.

Be sure the Key Concepts =
are noted in your Foldable.

)
62 | Chapter 1 | Study Guide and Review

algebraic expression (p. 5)
base (p.5)

coefficient (.28
coordinate system (p. 40)
dependent variable (0. 42)
domain (p. 40)

end behavior (p 57)
equation (p. 33)

exponent (p.5)

function (p. 47)
independent variable (. 42)
intercept (p. 56)

like terms (p.27)

ling symmetry (0. 57)
mapping (p. 40)

ordered baul'i'r (p. 40) -
order of operations (p. 10)
origin {p. 40)

power (o 5)

range (p.40)

reciprocal (o 17)
relation (p. 40)

relative maximum (p 57)
relative minimum (p. 57)
replacement set (p. 33)
simplest form (p. 27)
solution (p.33)

term p.5)

variables (» 5)

vertical line test (p. 49)

[ Vocabularychec!g____

State whether each sentence |s frué or false. If false, replace
the underlined term to make a true sentence.

1. A coordinate system is formed by two intersecting

number lines.

2. An exponent indicates the number of times the base is to

be used as a factor.

3. An expression is jn simplest form when it contains like

terms and parentheses.

4, In an expression involving multiplication, the quantities
being multiplied are called factors.

5. In a function, there is exactly one output for each input.

6. Order of operations tells us to perform muitiplication before

subtraction.

7. Since the product of any number and 1 is equal to the
number, 1 is called the multiplicative inverse.



Lesson-by-Lesson Re\new

'u’amhle and F}rprpasmns

erte a verbal expression for each algebraic expression.
8 h-7 9. 3¢ 10. 5 + 6m*

Write an algebraic expression for each verbal expression.
11. anumber increased by 9

12, two thirds of a number o to the third power

13. 5 less than four times a number

Evaluate each expression.

14, 25 15. 62 16. 4°

17. BOWLING Fantastic Pins Bowling Alley charges $2.50
for shoe rental plus $3.25 for each game. Write an
expression representing the cost to rent shoes and bowl
¢ games.

Example 1
Write a verbal exprassion for 4x + 9.

nine more than four times a number x

Write an algebraic expression for the difference
of twelve and two times a number cubed.

Variable Let x represent the number.
Expression 12 — 2x°

| Evaluate 3°.
| The base is 3 and the exponent is 4.
39=3.3.3.3

=81

Use 3 as a factor 4 times.

Muttiply.

AT L T, PO, < e W e

A

% Order of Ope rations

Evaluate each expression.

18. 24— 4.5 19. 15+ 32 -6

20. 7+2(9-3) 21. 8+4—-6-5
5 . 11 4+ 42

2 [@°-5) +o]11 2. s

Evaluate each expressionifa=4, b= 3,and ¢=9.

24, ¢+ 3a

25. 502 + ¢

26. (2% + 2bc) + 7

27. ICE CREAM The cost of a one-scoop sundae is $2.75,

and the cost of a two-scoop sundae is $4.25. Write and
evaluate an expression to find the total cost of 3 one-
scoop sundaes and 2 two-scoop sundaes.

Example 4
Evaluate the expression 3(9 -5°2+8
H9—52+8=234)°+ Wark inside parentheses.
=3(16) =8  Evaluate 4%
=48+ 8 Multiply.
=6 Divide.

Evaluate the expression (5m — 2n) +
m=8,n=4,p=2

Prif

(5m— 2n) +
—(5.8—2.4)= 02 ::zl;c‘:nmh u:ih 8, nwith 4,
= (40 — 8) + 22 Multiply.
=32+ 22 Subtract.
=32+4 Evaluate 22,
=8 Divide.

e r

T o IR AT By

g L= i L e L e e

connectEB.megraw-hill. com
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Study Guide and Review continued

'"'f' Properties of Numbers

Evaluate each expression using properties of numbers.
Name the property used in each step.

28. 18-3(1 + 3) 29, [5+(8— 6)]%

30. (16 —4% + 9 31.2-15+4(4-2-7)

32 18+41+32+9 33 7§+5+2%

34. 8.05.5 35, 5.3+ 28437 +62
36. SCHOOL SUPPLIES Monica needs to purchase a binder,

a textbook, a calculator, and a workbook for her algebra
class. The binder costs §9.25, the textbook $32.50, the
calculator $18.75, and the workbook $15.00. Find the
total cost for Monica's algebra supplies.

Example &

Evaluate 6(4 « 2 — 7) + 5 » % Name the property used in
each step.

64-2-7)+5-1

=6B8-7)+5 % Substitution
=6(1)+5- % Substitution
=6+5- % Multiplicative Identity
=6+1 Multiplicative Inverse
=7 Substitution

* _ M The Distributive Property

Use the Distributive Property to rewrite each expression.
Then evaluate.

37. (2 + 3)6 38. 5(18 + 12)
39. 8(6 — 2) 40. (11 — 4)3
41. -2(5 - 3) 42. (8 — 3)4

Rewrite each expression using the Distributive Property.
Then simplify.

43. 3(x+ 2
45. 6(d— 3)
47. 9y — 6)(-3)

44, (m+ 84
46. —4(5 — 2}
48. —6(4z+ 3)

49. TUTORING Write and evaluate an expression for the
number of tutoring lessons Mrs. Green gives in 4 weeks.

Example 7

Use the Distributive Property to rewrite the expression
5(3 - 8). Then evaluate.

5(3 + 8} = 5(3) + 5(8) Distributive Property
=154 40 Multiply.
=55 Simplify.

Rewrite the expression 6(x + 4) using the Distributive
Property. Then simplify.

6x+4)=6-x+6-4
=6x+24

Distributive Property
Simplify.

Example 9

Rewrite the expression (3x — 2)(—5) using the

64 | Chapter 1 | Study Guide and Review

Witaring SchecoloTom Distributive Property. Then simplify.
Day Students
Monday 3 (3x — 2)(—5)
Tuesday 5 ={3x)}—5) — 2H—5) Distributive Property
Wednesday 4 = —15x+ 10 Simplify.
b e — r = S g e e e



< .. Equations

Find the solution set of each equation if the replacement
sets are x {1, 3, 5,7, 9} and y: {6, 8, 10,12, 14}.

50. y—9=13 51, 14+ x=21

52. 4y = 32 53. 3x—11=16
54, 472=7 55, 2(x—1)=8

Solve each equation.

56. 2= 24 — 7(3)

57, z=63 + (32 -2)

58. AGE Shandra’s age is four more than three times
Sherita's age. Write an equation for Shandra’s age.
Solve if Sherita is 3 years old

Example 10

Solve the equation 5w — 19 = 11 if the replacement
setis w: {2, 4,6, 8,10}.

Replace win 5w — 19 = 11 with each value in the
replacement set.

WE

Hw—19=11 [ True or False?

52)-19=11 false
54)—19=1 false
56 —19="1 true
5(8)—-19=11 false
10 | 5100—19=11 false

Since the equation is true when w = 6, the solution of
Sw—19=11isw=86.

2 Relations

Express each relation as a table, a graph, and a mapping.
Then determine the domain and range.

59, {(1, 3), (2, 4), (3, 5), (4, 6)}

60. {(—1,1},(0,-2),(3,1), (4, =1}

61. {(—2,4),(—1,3),(0,2),(-1,2)}

Express the relation shown in each table, mapping, or
graph as a set of ordered pairs.

62. oy 63. Domain Range
5 3
3| -1

64. GARDENING On average, 7 plants grow for every 10
seeds of a certain type planted. Make a table to show the
relation between seeds planted and plants growing for
50, 100, 150, and 200 seeds. Then state the domain and
range and graph the relation.

Example 11

Express the relation {(—3, 4), (1, —2), (0, 1),
(3, —1)} as a table, a graph, and a mapping.

Table

x| ¥
Place the x-coordinates into 3| 4
the first column. Place the 1] =2
corresponding y-coordinates ;
in the second column.
-1
Graph H-EEH

Graph each ordered pair
on a coordinate plane.

Mapping

List the x-values in the 3
domain and the y-values 1
in the range. Draw arrows 0
from the x-values in set X 3
to the corresponding

y-values in set V.

' nnectED.mcgraw-hilI.com '




Study Guide and Review continued

“* Functions

Determine whether each relation is a function. Example 12
65. 66. [ ¥y [ Determine whether 2x — y = 1 represents a function.

o *

I I First make a tabie of values. Then graph the equation.

] et o i T

u o f’(
__:_ I X | -1 _3 ¥ _ B :

' ] 0| -1 et

1 1 | |
67. {(8, 4), (6, 3), (4, 2), (2, 1), (6, 0)} L AT |
LAl i
If f(x) = 2x+ 4 and g(x) = x* — 3, find each value. 3| 5 T ‘lr i |
i o0 7010 Using the vertical line test, it can be shown that
o= A 3. 96p) 2x — y =1 does represent a function. 3

74. GRADES A teacher claims that the relationship between
number of hours studied for a test and test score can be
described by g(x) = 45 + 9x, where x represents the
number of hours studied. Graph this function.

Inti rpre tmg Graphs of Functions

75 Identlfy the function graphed as finear or nonfinear. Then Example 13
estimate and interpret the intercepts of the graph, any POPULATION The population of Haiti from 1994 to 2010
symmetry, where the function is positive, negative, can be modeled by the function graphed below. Estimate
increasing, and decreasing, the x-coordinate of any and interpret where the function is increasing, and :
relative extrema, and the end behavior of the graph. decreasing, the x-coordinates of any relative extrema, and |
S Paients Cranted the end behavior of the graph.
Population of Haiti
€ 160 ,
3 s LR Fom
120 8 b’ I [ 251 il N
% 80 b E 9 !...--""" =1 '
5 i z0 [ R ESEEE
< - g —
0 5 10 15 20 X 27 ! ! ! i
Years Since 1980 e < : ! ! | :
0 2 4 & 8 0 12 M4 16X
Years Since 1994
The population increased from 1994 to 2009 and decreased
from 2009 to 2010. The relative maximum of the graph ;
indicates that the population peaked in 2009.
As xincreases or decreases, y decreases. The end behavior
indicates a decline in population from 2009 to 2010. ;

T s & T i - . - - — - = - s
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Practice Test

Write an algebraic expression for each verbal
expression,

1. six more than a number

2. twelve less than the product of three and
a number

3. four divided by the difference between a number
and seven

Evaluate each expression.

. 432
4, 32+4+23-3 g 29

7+ 3%

6. MULTIPLE CHOICE Find the value of the expression
2%+ 2ab + b2ifa=6and b =4.

A 68
B 92
C 100
D 121

Evaluate each expression. Name the property used
in each step.

7. 13 + (16 — 49
9. 37 +29+13+21

2rg -
8. -é-[9 + (7 = 5)]

Rewrite each expression using the Distributive
Property. Then simplify.

10. 4(x + 3) 1. (5p — 2)(—3}

12. MOVIE TICKETS A company operates three movie
theaters. The chart shows the typical number of
tickets sold each week at the three locations.
Write and evaluate an expression for the total
typical number of tickets sold by all three
locations in four weeks.

Location I Tickels Sold

A 438
B 374
C 512

Find the solution of each equation if the
replacement sets are x: (1, 3, 5, 7, 9) and
y: (2,4, 6,8,10).

13. 3x-9=12 14, y> —5y—11=13

15. CELL PHONES The ABC Cell Phone Company
offers a plan that includes a flat fee of $29 per
month plus a $0.12 charge per minute. Write an
equation to find C, the total monthly cost for m
minutes. Then solve the equation for m = 50.

Express the relation shown in each table, mapping,
or graph as a set of ordered pairs.

16. pe I y 17. Domain Range
-2| 4 -3 -2
1 sk

0 3 4
-2

18. MULTIPLE CHOICE Determine the domain and
range for the relation (2, 5), (-1, 3}, (0, —1),
(3, 3), (-4, -2)}.
F D:{2,-1,0,3,—4},R: |5,3, -1, 3, -2]
GD:I53 -1,3,-2},R: {2,-1,0,3, 4}
HD:{0,1,2,3, 4}, R: (-4, -3, -2, -1, 0]
J D:{2,-1,0,3,-4},R: {2, -1,0, 3, 4}

19, Determine whether the relation {(2, 3}, (-1, 3),
(0, 4), (3, 2), (—2, 3)} is a function.

If fix) = 5 — 2x and g(x) = x% + 7x, find each value.
20. ¢(3) 21. f(-6y)

22. Identify the function graphed as linear or
nonlinear, Then estimate and interpret the
intercepts of the graph, any symmetry, where the
function is positive, negative, increasing, and
decreasing, the x-coordinate of any relative
extrema, and the end behavior of the graph.

Gadgets Sold

iIp
. -
é A
340 4
/
e 20 4
& LA
L

(=]

8 16 24 X

Time Since Release
{months)
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Preparing for Standardized Tests

e e Ty ==

Eliminate Unreasonable Answers

You can eliminate unreasonable answers to help you find the correct one when solving
multiple choice test items. Doing so will save you time by narrowing down the list of
possible correct answers.

Strategies for Eliminating Unreasonable Answers

Read the problem statement carefully to determine exactly what
you are being asked to find.

Ask yourself:
¢ What am | being asked to solve?

¢ What format (i.e., fraction, number, decimal, percent, type of
graph) will the correct answer be?

s What units (if any) will the correct answer have?

Carefully look over each possible answer choice and evaluate for reasonableness.
 Identify any answer choices that are clearly incorrect and eliminate them.
¢ Eliminate any answer choices that are not in the proper format.

* Eliminate any answer choices that do not have the correct units.

Step 3
Solve the problem and choose the correct answer from those remaining.
Check your answer.

Standardized Test'Example

Read each problem. Eliminate any unreasonable answers. Then use the
information in the problem to solve.

Jason earns 8.5% commission on his weekly sales at an electronics retail store.
Last week he had $4200 in sales. What was his commission for the week?

A $332 C $425
B $357 D $441

Awepyydoig)
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Using mental math, you know that 10% of $4200 is $420. Since 8.5% is less than
10%, you know that Jason earned less than $420 in commission for his weekly
sales. So, answer choices C and D can be eliminated because they are greater

than $420. The correct answer is either A or B.
$4200 x 0.085 = $357

So, the correct answer is B.

Read each problem. Eliminate any unreasonable
answers. Then use the information in the problem
to solve.

1. Coach Roberts expects 35% of the student body
to turn out for a pep rally. If there are 560
students, how many does Coach Roberts expect
to attend the pep rally?

A 184
B 196
C 214
D 390

2. Jorge and Sally leave school at the same time.
Jorge walks 300 yards north and then 400 yards
east. Sally rides her bike 600 yards south and

then 800 yards west. What is the distance
between the two students?

N ‘ 400 yd Jorge
W _‘_ E 300 yd :
s
600 yd
Sally
800 yd

F 500 yd
G 750 yd
H 1,200 yd
J 1,500 yd

3. What is the range of the relation below?

(1, 2), 3, 4). (5, 6), (7, 8))

A all real numbers
B all even numbers
C (2,46, 8}

D (1,3,5,7)

. The expression 31 + 1 gives the total number of

squares needed to make each figure of the pattern
where 1 is the figure number. How many squares
will be needed to make Figure 9?

! | Figure 1
|
L [ |
|| Figure 2
|
L1 Il
— Figure 3

F 28 squares
G 32.5squares
H 56 squares
J 88.5squares

. The expression 3x — (2x + 4x — 6) is

equivalent to
A -3x—-6 C3x+6
B -3x+6 D 3x-6

cunnectED.mcgra-hlll.com | 69



Standardized Test Practice
Chapter 1
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5. The table shows the number of some of the items
sold at the concession stand at the first day of a

Multiple Choice

Read each question. Then fill in the correct answer soccer tournament. Estimate how many items
on the answer document provided by your teacher were sold from the concession stand throughout
or on a sheet of paper. the four days of the tournament.
1- Evaluate the expl'ession 26. Concession Sales
A2 Day 1 Results
B 32
C 64 Popcomn 78
D 128 Hot Dogs 80
) ] ) Chip 48
2. Which sentence best describes the end behavior e 5
of the function shown? odas
Bottled Water 92
¥
* A 1350 items C 1450 items
\ B 1400 items D 1500 items
0] X
6. There are 24 more cars than twice the number of
trucks for sale at a dealership. If there are 100
cars for sale, how many trucks are there for sale
F As x increases, y increases, and as x decreases, at the dealership?

y increases.

G As x increases, y increases, and as x decreases,
y decreases. G 32 y 38

H As x increases, y decreases, and as x decreases,
y increases.

] Asxincreases, y decreases, and as x decreases, 7. Refer to th.e R leEe be-IOW. ' 'hjdf of
y decreases. the following values would result in the relation

not being a function?

F 28 H 34

3. Lety represent the number of yards. Which

algebragic expression represents the number N | o o0 | 2
of feet in y? M s | 3 | -3
Ay-3
B y+3 A -1
C 3y B 3
3 Cc7
. y
4. What is the domain of the following relation? D38
{(11 3): (_61 4)! (8, 5)'
F {3,4,5)
G {-6,1, 8} Test-TakingTip
_ Question 7 A function is a relation in which each element of the
H {-6,1,3,4,5 8} domain is paired with exactiy one element of the range.
J {1,3,4,5,8]

70 | Chapter 1 | Standardized Test Practice



Short Response/Gridded Response

Record your answers on the answer sheet provided
by your teacher or on a sheet of paper.

8. The edge of each box below is 1 unit long.

]

Figure 1

r

| Figure 2

o

| | Figure3

a. Make a table showing the perimeters of the
first 3 figures in the pattern.

b. Look for a pattern in the perimeters of the
shapes. Write an algebraic expression for the

perimeter of Figure

n.

¢. What would be the perimeter of Figure 10 in

the pattern?

8, The table shows the costs of certain items at a

corner hardware store.

box of nails $3.80

box of screws $5.25
claw hammer $12.95
electric drill $42.50

a. Write two expressions to represent the total
cost of 3 boxes of nails, 2 boxes of screws,
2 hammers, and 1 electric drill.

b. What is the total cost of the items purchased?

10. GRIDDED RESPONSE Evaluate the expression below.

53.42_52.43
5.4

11. Use the equation y = 2(4 + x) to answer

each question.

a. Complete the table for each
value of x.

b. Plot the points from the table on
a coordinate grid. What do you
notice about the points?

c. Make a conjecture about the
relationship between the change
in x and the change in .

mmgum%

Extended/Response

Record your answers on a sheet of paper. Show
your work.

12. The volume of a sphere is four-thirds the product

of 7 and the radius cubed.

a. Write an expression for the volume of a sphere

with radius r.

b. Find the volume of a sphere with a radius of
6 centimeters. Describe how you found your
answer.

P =}
Need ExtraHelp?
If you missed Question... 1 2 3 4 5 6 7 8 9 10 N 12

L Go to Lesson... 1-2 1-8 1-1 1-6 1-4 1-5 1-7 1-5 -3 12 1-4 1-1

connectED.mcgraw-hill.com | @
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' You learned to 1 Iy this chapter, {J SHOPPING In recent years, the percent of change in sates per year at shopping

simplify algehi: yes will malis i Ahe LS averaged 5%. A store manager can use this data to set a sales
CXPressions, gual Tor the upcoming year.

j i
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Diagnose Readlness | You have two optlons for checkmg prerequusne skills.

[ Textbook Option Take the Quick Check below. Refer to the Quick Review for help.

Write an algebraic expression for each verbal expression.

1. four less than three times a number n
2. a number dcubed less seven
3. the difference between two times b and eleven

Evaluate each expression.

49— 42+3 g 3-8-12+2
32

6. 56—2) +3 7. 13(21)+§(32)

8.72+9+3.23 9.%“

10.
11.

[6-32+8]+B-1)+2

BAKERY Sue buys 1 carrot cake for $14, 6 large chocolate

chip cookies for $1.50 each, and a dozen doughnuts for
$0.45 each. How much money did Sue spend at the

bakery?

' eiew

Write an algebraic expression for the phrase the product
of eight and w increased by nine.
the product of eight and wincreased by nine
8 - w + q
The expression is 8w + 9.

Find each percent.
12. What percent of 400 is 2607

2
Evaluate 9 — % —25x2— a)].

Original expression

9—[8+22—2(5x2—-8)]

] Evaluale inside
the parentheses.
=9— (8 + 22 ) Muttiply.
=9- (# — ) Evaluate the power.
—6-—4) Add and then divide.
=k Simplify.

32 is what percent of 407

13. Twelve is what percent of 607? % = % Use the percent proportion.
14. What percent of 25 is 757 % = % Replace a with 32 and b with 40.
15. ICE CREAM What percent of favorite | Number of R B :
the people surveyed prefer o | lFespnen: | 32(100) = 40p Find the cross products.
strawberry ice cream? vanilla 82 3200 = 40p Multiply.
chocolate 76 80=p Divide each side by 40.
strawberry | 42 32 is 80% of 40,
[2 Online Option Take an online self-check Chapter Readiness Quiz at connectED.mcgraw-hill.com. @
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Get Started on the Chapter

You will learn several new concepts, skills, and vocabulary terms as you study
Chapter 2. To get ready, identify important terms and organize your resources.
You may wish to refer to Chapter 0 to review prerequisite skills.

| FGLDA Buzs StudyOrganlzer NeoncabuIary
Linear Functions Make this Foldable to help you organize English Esparniol
your Chapter 2 notes about linear equations. Begin with .
5 sheats of grid paper. formula p.76  formula

solve an equation  p.83  resolver una ecuacion
equivalent equations p.83  ecuaciones equivalentes

multi-step equation  p.91  ecuacion de varios pasos
1 Fold each sheet in half along the width. identity p.98 identidad

ratic p.111 razon

proportion p. 111 proporcion
' rate p.113 ftasa

unitrate p.113 tasa unitaria

scale model p.114 modelo de escala
percent of change p. 119 porcentaje de cambio

2 Unfold each sheet and tape to form one long piece. literal equation p.127  ecuacion literal

dimensional analysis p.128 andlisis dimensional
weighted average p.132 promedio ponderado

ReviewVocabulary

| algebraic expression expresion algebraica an expression
consisting of one or more numbers and variables along

i with on arithmetic operations
3 Label each page with the lesson number as shown. | one or more operay

Refoid to form a booklet. C_Oordinate system ¥
sistema de coordenedas

the grid formed by the

intersection of two number
Il lines, the horizontal axis and 0 X
the vertical axis

function funcion a relation
in which each element of the
domain is paired with exactly
one element of the range

74 | Chapter 2 | Linear Equations
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Writing Equations

[ ] Ynu evaluated and o Translate sentences @ The Daytona 500 is widely

......

simplified algebraic into equations. considered to be the most

expressions, important event of the NASCAR
Translate equations circuit. The distance around the
into sentences.

track is 2.5 miles, and the race is a
total of 500 miles. We can write an
equation to determine how many
laps it takes to finish the race.

NewVocabuiary 1 Write Verbal Expressions To write an equation, identify the unknown for

¥ formula which you are looking and assign a variable to it. Then, write the sentence as an
equation. Look for key words such as is, is as much as, is the same as, or is identical to
that indicate where you should place the equals sign.

@ Common Core | Consider the Daytona 500 example above.
) State Standards
Content Standards Words  The length of each lap times the number of laps is the length of the race.

A.CED.1 Create equations
and inequalities in one : ;

e e e e Variable  Let £ represent the number of laps in the race.
solve problems. -

Equation 2.5 X £ 500

Il

Mathematical Practices
2 Reason abstractly and
quantitatively.

FELE] Translate Sentences into Equations

Translate each sentence into an equation.

a. Seven times a number squared is five times the difference of k and m.
Seven  times nsquared s five times  the difference of kand m.
7 . n? = 5 . {k — m)
The equation is 7n? = 5(k — m).

b. Fifteen times a number subtracted from 80 is 25.

You can rewrite the verbal sentence so it is easier to translate. Fifteen times a
number subtracted from 80 is 25 is the same as 80 minus 15 times a number is 25.
Let 71 represent the number.

80 minus 15 times a number is 25,
80 - 15 . n = 25
The equation is 80 — 15n = 25.

‘ GuidedPractice

1A. Two pius the quotient of a number and 8 is the same as 16.

Mark Scott/The image Bank/Getty Images

1B. Twenty-seven times k is h squared decreased by 9.
L -

. |t
l connecteD. megraw-hill.com 75



Translating sentences to algebraic expressions and equations is a valuable skill in
solving real-world problems.

D UERRGEAET A Use the Four-Step Prablem-Salving Plan

AIR TRAVEL Refer to the information at the left. In how many days will 261,000
flights have occurred in the United States?

Understand The information given in the problem is that there are approximately
Real-WorldLink 87,000 flights per day in the United States. We are asked to find how
In 1919, Britain and France many days it will take for 261,000 flights to have occurred.

e Plan Write an equation. Let d represent the number of days needed.
twp passengers at a time.

Now there are more than 87,000 times the number of days equals 261,000,

B7,000 fiights each day in _

the US. 87,000 . d = 261,000

Solve 87,000d = 261,000 Find d by asking, "What number times 87,000 is 261,0007"
" d=3
Check Check your answer by substituting 3 for d in the equation.
87,000(3) < 261,000 Substitute 3 for d.
261,000 = 261,000 v Multiply.
The answer makes sense and works for the original problem.

Source: NATCA

» GuidedPractice

2. GOVERNMENT There are 50 members in the North Carolina Senate. This is 70
fewer than the number in the North Carolina House of Representatives. How
many members are in the North Carolina House of Representatives?

pS

A rule for the relationship between certain quantities is called a formula. These
equations use variables to represent numbers and form general rules.

(3E01%) Write a Formula
GEOMETRY Translate the sentence into a formula.

The area of a triangle equals the product of-;— the length of the base and the height.

' 1 ™
area of the product of 5 the length of

Word ;
ords The 4 triangle Buals the base and the height.

.

Variables Let A = area, b = base, and # = height.

.

Equation A =
\_ - J
The formula for the area of a triangle is A = %bh.

raj—
g

P GuidedPractice

3. GEOMETRY Translate the sentence into a formula.
In a right triangle, the square of the measure of the hypotenuse c is equal to the
sum of the squares of the measures of the legs, 2 and b.

W 76 | Lesson 2-1 | Writing Equations
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5
T e

[
& Write Sentences from Equations If you are given an equation, you can write
a sentence or create your own word problem.

3.E1IECY Transiate Equations into Sentances

Translate each equation into a sentence.

a.6z:—15=45

Gz - 15 —] 45

Math HistoryLink Six imesz minus fifteen equals forty-five.
Ahmes (about 1680~1620 &c) b. 2 +3x=w
Ahmes was the Egyptian !
mathematician and scribe v % 3x -
who copied the Rhind The sum of y squared and three timesx is w.
Mathematical Papyrus. The
papyrus contains 87 algebra
problems of the same type. N ;
The first set of problems asks b GuidedPractice
how to divide n loaves of 4A. 15 =252 + 2 B 3 _ P =132
bread among 10 people. ki 2

British Museum/Art Resource, NY

When given a set of information, you can create a problem that relates a story.

SE11[35) Write a Problam

Write a problem based on the given information.

t = the time that Maxine drove in each turn; t + 4 = the time that Tia drove
in each turn; 2t + (t + 4) =28

Sample problem:

Maxine and Tia went on a trip, and they took turns driving. During her turn,
Tia drove 4 hours more than Maxine. Maxine took 2 turns, and Tia took 1 turn.
Together they drove for 28 hours. How many hours did Maxine drive?

» GuidedPractice
5. p = Beth’s salary; 0.1p = bonus; p + 0.1p = 525

A,

Check Your Understanding

Example 1  Translate each sentence into an equation.
1. Three times r less than 15 equals 6.
2. The sum of g and four times ¢ is equal to 29.
A number 1 squared plus 12 is the same as the quotient of p and 4.
4. Half of j minus 5 is the sum of k and 13.
5. The sum of 8 and three times k equals the difference of 5 times k and 3.
6. Three fourths of w plus 5 is one half of w increased by nine.
7. The quotient of 25 and ¢ plus 6 is the same as twice { plus 1.
8. Thirty-two divided by y is equal to the product of three and y minus four.
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Example 2

Example 3

Example 4

Example 5

Practice and Problem Solving

Example 1

Example 2

Example 3

Example 4

9. FINANCIAL LITERACY Samuel has $1900 in the bank. He wishes to increase his
account to a total of $2500 by depositing $30 per week from his paycheck. Write
and solve an equation to find how many weeks he needs to reach his goal.

10. @MODELING Miguel is earning extra money by painting houses. He charges a
$200 fee plus $12 per can of paint needed to complete the job. Write and use an
equation to find how many cans of paint he needs for a $260 job.

Translate each sentence into a formula.
11. The perimeter of a regular pentagon is 5 times the length of each side.

12. The area of a circle is the product of w and the radius r squared.
13. Four times 7 times the radius squared is the surface area of a sphere.

14. One third the product of the length of the side squared and the height is the
volume of a pyramid with a square base.

Translate each equation into a sentence.
15, 7m —q =23 16. 6 + 9k + 5 =54

17.3(g + 8) =41 — 10 18. 642 — 7f=8d + f2

Write a problem based on the given information.
19. ¢ = gymnasts on a team; 3g = 45
20. ¢ = cost of a notebook; 0.25¢ = markup; ¢ + 0.25¢ = 3.75

Translate each sentence into an equation.

21. The difference of f and five times g is the same as 25 minus f.

22, Three times b less than 100 is equal to the product of 6 and b.

23. Four times the sum of 14 and c is a squared.

24, MUSIC A piano has 52 white keys. Write and use an equation
to find the number of octaves on a piano keyboard.

25. GARDENING A flat of plants contains 12 plants. Yoshi
wants a garden that has three rows with 10 plants
per row. Write and solve an equation for the number
of flats Yoshi should buy.

| e e ——

Translate each sentence into a formula.

26. The perimeter of a rectangle is equal to 2 times the
length plus twice the width.

—— 1 pctave ———

@ Celsius temperature C is five ninths times the
difference of the Fahrenheit temperature F and 32.

28. The density of an object is the quotient of its mass and its volume.

29. Simple interest is computed by finding the product of the principal amount p, the
interest rate r, and the time £.

Translate each equation into a sentence.

30. j+16=35 3. 4m =52 32. 7(p + 23} = 102
2_15m 2,432, 1_4,_45:;
3. r°=15=t4+19 34.50+4_3x 35.3 52 =3Y

[
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Example 5  Write a problem based on the given information.
36. g = quarts of strawberries; 2.50g = 10

37. p = the principal amount; 0.12p = the interest charged; p + 0.12p = 224
38. m = number of movies rented; 10 + 1.50m = 14.50

39. p = the number of players in the game; 5p + 7 = number of cards in a deck

For Exercises 4043, match each sentence with an equation.
A g2 =2(g —10) C.g°=24g+4
B. 2g+32=15+6g D. 3g2 =30 + 9

40. One half of g plus thirty-two is as much as the sum of fifteen and six times g.
41. A number g to the third power is the same as the product of 24 and g plus 4.
42, The square of g is the same as two times the difference of ¢ and 10.

43. The product of 3 and the square of g equals the sum of thirty and the product
of nine and g.

44, FINANCIAL LITERACY Tim's bank contains quarters, dimes, and nickels. He has three
more dimes than quarters and 6 fewer nickels than quarters. If he has 63 coins,
write and solve an equation to find how many quarters Tim has.

SHOPPING Pilar bought 17 items for her camping trip, including tent stakes, packets
~ of drink mix, and bottles of water. She bought 3 times as many packets of drink
mix as tent stakes. She also bought 2 more bottles of water than tent stakes. Write
and solve an equation to discover how many tent stakes she bought.

46. 5 MULTIPLE REPRESENTATIONS In this problem, you will explore how to translate

relations with powers.
X 2 3 4 5 6
Pl s (10 |17 |26 | 37

a. Verbal Write a sentence to describe the relationship between x and y in
the table.

b. Algebraic Write an equation that represents the data in the table.

¢. Graphical Graph each ordered pair and draw the function. Describe the graph as
discrete or continuous.

H.0.T. Problems  Use Higher-Order Thinking Skills

47. OPEN ENDED Write a problem about your favorite television show that uses the
equation x + 8 = 30.

48. @HEASONING The surface area of a three-dimensional object is the sum of the
areas of the faces. If £ represents the length of the side of a cube, write a formula
for the surface area of the cube.

49. CHALLENGE Given the perimeter P and width w of a rectangle, write a formula
to find the length £.

50. E_) WRITING IN MATH How can you translate a verbal sentence into an algebraic
equation?

— A ——— "m
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Standardized Test Practice

51. Which equation best represents the . 53. SHORT RESPONSE Suppose each dimension of
relationship between the number of hoursan | rectangle ABCD is doubled. What is the
electrician works /1 and the total charges c? E perimeter of the new ABCD?

Cost of Electrician A D

Emergency House Call | $30 one time fee

Rate $55/hour 17m
A ¢ =30 + 55 5 R
B ¢ =30k + 55 28 m
C ¢ =30 + 550

54. STATISTICS Stacy’s first five science test scores
were 95, 86, 83, 95, and 99. Which of the
following is a true statement?

D ¢ = 30h + 55h

52. A car traveled at 55 miles per hour for

2.5 hours and then at 65 miles per hour for A The mode is the same as the median.
3 hours. How far did the car travel in all? B The median is the same as the mean.
F 300.5 mi H 330 mi C The range is the same as the mode.
G 305 mi J 332.5mi D The mode is the same as the mean.

Spiral Review
55. POPULATION Identify the function graphed as linear or nonlinear. Then Phoenix Population :

estimate and interpret the intercepts of the graph, any symmetry,

where the function is positive, negative, increasing, and decreasing, NHTT T
the x-coordinate of any relative extrema, and the end behavior of
the graph. (Lesson 1-8)

g
T

: =

—
[=-]

56. SHOPPING Cuties is having a sale on earrings that are regularly $29
for each pair. If you buy 2 pairs, you get 1 pair free. (Lesson 1-7)

Population {millions)
T

a. Make a table that shows the cost of buying 1 to 5 pairs of earrings.

e
o

b. Write the data as a set of ordered pairs.

0 100 200 300 400 X
¢. Graph the data. Years Since 1980

57. GEOMETRY Refer to the table below. (Lesson 1-6)

Polygon triangle quadrilateral pentagon hexagon heptagon
Number of Sides 3 4 5 6 7
Interior Angle Sum 180 360 540 720 900

a. Identify the independent and dependent variables.
b. Identify the domain and range for this situation.

C. State whether the function is discrete or continuous. Explain.

Skills Review

Evaluate each expression.
58. 92 59. 10¢ 60. 3° 61. 53

)
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Algebra Lab
Solving Equations

You can use algebra tiles to model solving equations. To solve an equation @Cmmﬂn Core State Standards
Content Standards

T e e e e

means to find the value of the variable that makes the equation true. An AREL3 Solve linear equations and inequalties in one variable,

: . . , " including equalions with coefficlents represented by leters.
tile represents the variable x. The [] tile represents a positive 1. ik coantionl Patican s vopcegleC Ry EEE
The [} tile represents a negative 1. And, the tile represents the 8 Look for and express regularity in fepeated rezsoning.

variable negative x. The goal is to get the x-tile by itself on one side of the
mat by using the rules stated below.

Rules for Equation Models When Adding or Subtracting:

¢ You can remove or add the same number of identical algebra = [ 1) ] e L :

tiles to each side of the mat without changing the equation.

¢ One positive tile and one negative tile of the same unit are

called a zero pair. Since 1 + (—1) = 0, you can remove or K{E] - [m

add zero pairs to either side of the equation mat without
changing the equation.

Activity 1 Addition Equation

Use an equation model to solvex 4+ 3 = —4.

m Model the equation. Place 1 x-tile and 3 positive
1-tiles on one side of the mat. Place 4 negative I-tiles
on the other side of the mat.

T Isolate the x-term. Add 3 negative 1-tiles to each side. ; X +33 = —: .
The resulting equation is x = —7. X+ 3+(=3) = =4 +{=3)

X==—

Activity 2 Subtraction Equation

Use an equation model to solvex —2=1.

Cx=2=1
X—2+4+2=1+2

Place 1 x-tile and 2 negative 1-tiles on %l;oup i hles&oﬂform zeroopalfﬂ.‘
one side of the mat. Place 1 positive en remove a't te Zero pairs. 1he
1-tile on the other side of the mat. Then LR G I  D SR AEe:

add 2 positive 1-tiles to each side.

{continued on the next page)
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Algebra Lab
SOlViI‘Ig Equatlons Continued

Model and Analyze
Use algebra tiles to solve each equation.
1.x+4=9 2. x+(-3)=-4

I x4+7=-2

5. WRITING IN MATH If a = b, what can you say abouta + cand b + ¢?
abouta —cand b — c?

When solving multiplication equations, the goal is still to get the x-tile by itseif
on one side of the mat by using the rules for dividing.

Rules for the Equation Models When Dividing:

* You can group the tiles on each side of
the equation mat into an equal number

B &

fl
K|

of groups without changing the equation.

* You can place an equal grouping on

each side of the equation mat without
changing the equation.

Activity 3 Multiplication Equations

4. x+(-2)=11

Use an equation model to solve 3x = 12,

S0 Model the equation. Place 3 x-tiles on one side
of the mat. Place 12 positive 1-tiles on the
other side of the mat.

Isolate the x-term. Separate the tiles into 3 equal 3
groups to match the 3 x-tiles. Each x-tile is paired %
with 4 positive 1-tiles. The resulting equation X
isx=4
\_
Model and Analyze

Use algebra tiles to solve each equation.

6. 5x = =15 7. =3x=-9 8 4x=28

10. MAKE A CONJECTURE How would you use algebra tiles to solve i- =5?
Discuss the steps you would take to solve this equation algebraically.

82 | Explore 2-2 | Algebra Lab: Solving Equations
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@ You translated

sentences inio
equations.

@5 NewVocabulary

solve an equation
equivalent equations

Brian Bailey/Stone/Gelly Images

Gommon Core
State Standards

Content Standards
AREL1 Explain each step in
solving a simple eguation as
following from the equality of
numbers asserted at the
previous step, starting from
the assumption that the
original equation has a
solution. Construct a viable
argument to justify a solution
method.

AREL3 Solve linear
equations and inequalities in
one variable, including
equations with coefficients
represented by letters.

Mathematical Practices
6 Aftend 1o precision.

EEEE—— s

o Solve equations by

- it Y

@ Arecord for the most snow angels
made at one time was set in Michigan
when 3784 people participated. North
Dakota had 8910 people register to

using addition and
subtraction.

Solve equations by =2
using multiplication break the record. To determine Taal
and division how many more people North :
' Dakota had than Michigan,
solve the equation v &

3784 + x = 8910.

1 Solve Equations Using Addition or Subtraction In an equation, the
variable represents the number that satisfies the equation. To solve an equation
means to find the value of the variable that makes the equation true.

The process of solving an equation requires assuming that the original equation
has a solution and isolating the variable (with a coefficient of 1) on one side of the
equation. Each step in this process results in equivalent equations. Equivalent
equations have the same solution.

l 15" KeyConcept Addition Property of Equality
Words if an equation is true and the same number is added to
! each side of the equation, the resuiting equivalent equation
E is also true.
f Symbols For any real numbers a, b,and ¢, ifa= b, thena+ c=b+ ¢
I Examples 14 =14 ity FR g

144+3=14+3 +9=+19

17=17 6= 6

L .

FE[IEN) Solve by Adding

Solvec— 22 =54.

c—22=54 Original equation c—-2= 54
c—224+22=544+22 Add 22 to each side. +2=4+22

c=76 Simplify. c = 76
To check that 76 is the solution, substitute 76 for ¢ in the original equation.
CHECK ¢-22=54 Original equatien
76 —22 L 54 Substitute 76 for c.
54 = 54v°  Subtract.
‘ GuidedPractice

1A. 113=¢-25 1B. j—-87=-3

\
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Similar to the Addition Property of Equality, the Subtraction Property of Equality
can also be used to solve equations.

StudyTip

Subtraction Subfracting a
value s equivalent to adding
the opposite of the value.

. StudyTip

Solving an Equation When

| solving equations you can use
| either the horizontal method

| or the vertical method. Both

| methods will produce the

{ same result.

i3 KeyConcept Subtraction Property,ofiEquality -
Words If an equation is true and the same number is subtracted from each side of the
equation, the resulting equivalent equation is also true.
Symbols For any real numbers a, b,and ¢,ifa= b,thena—c=b—c.
Examples 87 =87 13= 13
87 —17 =87 -17 —28=-28
70=70 —-15=-15
. A

FENiT10r4 Solve by Subtracting

Solve 63 + m =79,

3+m=79 Original equation 63+m= 79
63 —-63+m=79 —63 Subtract 63 from each side. —63 = —63
m=16 Simplify. m= 16

To check that 16 is the solution, replace m with 16 in the original equation.

CHECK 63 +m =79
63+16=79
79=79v

Original equation
Substitution, m= 16
Simplify.
P GuidedPractice
2A. 27 + k=30

28. —-12=p+16
A

2 Solve Equations Using Multiplication or Division In the equation % =9,

the variable x is divided by 3. To solve for x, undo the division by multiplying
each side by 3. This is an example of the Multiplication Property of Equality.

15" KeyConcept Muttiplication Property of Equality

| Words if an equation is true and each side is multiplied by the

i same nonzero number, the resulting equation is equivalent.

. Symbols For any real numbers a, b, and ¢, ¢ % 0, if a = b, then ac = be.
Example If x =5, then 3x = 15.

Division Pror;erty ofFiE"quality

If an equation is true and each side is divided by the same nonzero number,

Words
the resulting equation is equivalent.
Symbols For any real numbers 2, b,and ¢, ¢ % 0, f 2= b,then 2 = %
Example Ifx= ~20, then & = ‘Tz" or —4,
[ : ; ¢

Ty
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The reciprocal of a number can be used to solve equations.

26000} Solve by Multiplying or Dividing

Solve each equation.

2,1
& 31=7
i 2, =1 Original equati

ReviewVocabulary =3 riginal equation
reciprocal the multiplicative 1(2) = i(l) Multiply each side by 2, tha reciprocal of 2
inverse of a number 2\3/7 =212 - Yo ® ¥

q= % Check the resuit.

39 ==3r Original equation

%95 - _..:1’ Divide each side by —3,

=13=r Check the result.

P GuidedPractice
3, _ 1.2
3A. gk— 6 3B. 7= 3b

-

We can also use reciprocals and properties of equality to solve real-world problems.

D LGEIRTGL LR S ETER: S Solve by Multiplying

SURVEYS Of a group of 13- to 15-year-old girls surveyed, 225, or about % said

they talk on the telephene while they watch television. About how many girls

were surveyed?

r : . T

Words Nine twentieths times those surveyed is 225
v
Variable Let g = the number of girls surveyed.
>
9
Equation 569 = 225
L w
N, 1 29_03 =225 Original equation
1 Ly _A. L : -
£ Real-WorldLink (%‘1)29—03 = (29—0)225 Multiply sach side by %
= :
« E  Amosthalf of 10- to 18-year- i 4500 201/ 9

S oldsinthe US. usea cel . 8§="9g (‘9’)(%) il
£ phone. Of those, 53% play i g =500 Simplify.
S games on their phones, more
% than 33% download games, About 500 girls were surveyed.
& 52% use the calendar/ |
£ organizer, and nearly all teens \
= with camera phones snap ? GuidedPractice
g Pplctures. 4. STAINED GLASS Allison is making a stained glass window. Her pattern requires
E Source: Lexdon Business Library that one fifth of the glass should be blue. She has 288 square inches of blue
= J glass. If she intends to use all of her blue glass, how much glass will she need
g for the entire project? '
& . .
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Gheck Your Understanding

Examples 1-3 Solve each equation. Check your solution.

1.
4.
7.

10.

13.

Exampled4  16.

17.

Practice and Prohlem Solving

g+5=33 2. 104 =y — 67
-4 4+t==7 5.a+26=135
1.5 =y — (=5.6) 8.3+g=%
t_ _ a _4
7=-° 1. 36 9
8_4 _ X
3‘5" 10 12=2%

2 =
12, 311 =10

15. - L =

FUNDRAISING The television show “Idol Gives Back” raised money for relief
organizations. During this show, viewers could call in and vote for their favorite
performer. The parent company contributed $5 million for the 50 million votes

cast. What did they pay for each vote?

@REASONING Hana decides to buy her cat
a bed from an online fund that gives % of her

purchase to shelters that care for animals.
How much of Hana's money went to the
animal shelter?

Examples 1-3 Solve each equation. Check your solution.

18.
21,
24,
27,

30.
33.
36.

39.

Example 4 42,

v—9=14 19. 4 =¢t-72
18 +z=40 22, —4dq =48

18 — (—f) = 91 @ 16— (-t) =45
Ho_ a_ _
4=—4 28 £=-9

3 _ 2 L3
Z_w+5 3. 2+ﬂ 8
_gzy_z 34, v + 914 = =23
1._ Ly
_?;_21 37. -Hé-h_ 22
n__1 c__2

B 4 Lty 8

Online Price: $26.00
o

blue

yelow

20. —-61=d + (—18)

23. 12t = =132
1 e
26. gv =-5
k_7
29. 575
F.1
. 7715

39. 447 + x = —-261

38, 29=-15

5
2, ,=-4
1, 3+1*'-- 5

CATS A domestic cat can run at speeds of 27.5 miles per hour when chasing prey.
A cheetah can run 42.5 miles per hour faster when chasing prey. How fast can the

cheetah go?

. CARS The average time ¢ it takes to manufacture a car in the United States is

24.9 hours. This is 8.1 hours longer than the average time it takes to manufacture
a car in Japan. Write and solve an equation to find the average time in Japan.

=
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Solve each equation. Check your solution.

M. =10 4. 2= -1 4.3 =L
41.2=14, 48. 2n =14 29. 3g=-6
50. 41 = 3p 51. —5 =33x 52. 6 = —1n
53. —2 = o 54 —23;4 =2 56. —2 = —45

Write an equation for each sentence. Then solve the equation.
56. Six times a number is 132.

57. Two thirds equals negative eight times a number.

58. Five elevenths times a number is 55.

59, Four fifths is equal to ten sixteenths of a number.

60. Three and two thirds times a number equals two ninths.
Four and four fifths times a number is one and one fifth.

62 @PRECISIDN Adelina is comparing prices for two Zat— $18.00
brands of health and energy bars at the local grocery AT

store. She wants to get the best price for each bar.

a. Write an equation to find the price for each bar of the
Feel Great brand.

b. Write an equation to find the price of each bar for the

Super Power brand. et~ $21.75
€. Which bar should Adelina buy? Explain. .sy%
s,

63. MEDIA The world’s largest passenger plane, the Airbus ”.w;i
A380, was first used by Singapore Airlines in 2005. The supt’, Ps
following description appeared on a news Web site after F""m 2
the plane was introduced.

“That airline will see the A380 transporting some
555 passengers, 139 more than a similarly set-up 747.”

How many passengers will a similarly set-up 747 transport?

64. FUEL In 2004, approximately 5 million cars and trucks were classified as flex-fuel,
which means they could run on gasoline or ethanol. In 2009, that number increased
to about 8 million. How many more cars and trucks were flex-fuel in 20097

65. CHEERLEADING At a certain cheerleading competition, the maximum time per team,
including the set up, is 3 minutes. The Ridgeview High School squad’s
performance time is 2 minutes and 34 seconds. How much time does the squad
have left for their set up?

66. COMIC BOOKS An X-Men #1 comic book in mint condition recently sold for $45,000.
An Action Comics #63 (Mile High), also in mint condition, sold for $15,000. How
much more did the X-Men comic book sell for than the Action Comics book?

67. MOVIES A certain movie made $1.6 million in ticket sales. Its sequel made $0.8
million in ticket sales. How much more did the first movie make than the sequel?

68. CAMERAS An electronics store sells a certain digital camera for $126. This is % of the

price that a photography store charges. What is the cost of the camera at the
photography store?

connectED.megraw-hill.com




BLOGS In 2006, 57 million American adults read online blogs. However, 45 million
fewer American adults say that they maintain their own blog. How many
American adults maintain a blog?

70. SCIENCE CAREERS According to the Bureau of Labor and Statistics, approximately
140,000,000 people were employed in the United States in 2009.

a. The number of people in production occupations times 20 is the number of
working people. Write an equation to represent the number of people employed
in production occupations in 2009. Then solve the equation.

b. The number of people in repair occupations is 2,300,000 less than the number of
people in production occupations. How many people are in repair occupations?
71. DANCES Student Council has a budget of $1000 for the homecoming dance.
So far, they have spent $350 dollars for music.

a. Write an equation to represent the amount of money left to spend. Then solve
the equation.

b. They then spent $225 on decorations. Write an equation to represent the amount
of money left.

c. If the Student Council spent their entire budget, write an equation to represent
how many $6 tickets they must sell to make a profit.

H.0.T. Problems  use Higher-Brder Thinking Skilis

72. WHICH ONE DOESN'T BELONG? Identify the equation that does not belong with the
other three. Explain your reasoning.

n+14=27£ 12+n=25j |n—16=29|1I ‘n—4=9i§

73. OPEN ENDED Write an equation involving addition and demonstrate two ways to

solve it.
74. REASONING For which triangle is the height Triangle | Base (cm) I Height (cm)
1 .
not 4517, where b is the length of the base? AABC 3.8 171
AMOP 5.4 243
75. _j)STRUGTURE Determine whether each sentence is AAST 6.3 28.5
sometimes, always, or never true. Explain your reasoning. ATRW 5 72
a x+x=x b.x+0=x
76. REASONING Determine the value for each statement below.
a, If x — 7 = 14, what is the value of x — 27
b. If t + 8 = —12, what is the value of ¢ + 17
77. CHALLENGE Solve each equation for x. Assume thata # 0.
a. ax=12 b x+a=15 e 5=x—a d. Le=10

78. WRITING IN MATH Consider the Multiplication Property of Equality and the Division
Property of Equality. Explain why they can be considered the same property.
Which one do you think is easier to use?

| .
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Standardized Test Practice

79. Which of the following best represents the 81. The table shows the results of a survey given
equation w — 15 = 337 to 500 international travelers. Based on the

: , -
A Jake added w ounces of water to his bottle, data, which statement is true?

which originally contained 33 ounces of Vacation Plans

water. How much water did he add? FWMﬁWn ? ]I_ Percent
B Jake added 15 ounces of water to his bottle, The Tropics 37

for a total of 33 ounces. How much water w

was originally in the bottle? Europe 19
C Jake drank 15 ounces of water from his g Asia 17

bottle and 33 ounces were left. How much | Other 17

water w was originally in the bottle? No Vacation 10
D Jake drank 15 ounces of water from his

water bottle, which originally contained 33 F Fifty have no vacation plans.

ounces. How much water w was left? G Fifteen are going to Asia.

H One third are going to the tropics.

80. SHORT RESPONSE Charlie’s company pays J One hundred are going to Europe.

him for every mile that he drives on his trip. :

When he drives 50 miles, he is paid $30. To = l:EOOI\gll?I::Y r'ef';:;:;lsmtﬁ:n:;fl’;vater e
the nearest tenth, how many miles did he P P P =
drive if he was paid $275? A volume C circumference

B surface area D perimeter

Spiral Review

Translate each sentence into an equation. (Lesson 2-1) Distance from Toy Car G
83. The sum of twice r and three times k is identical to thirteen. '
y

84. The quotient of ¢ and forty is the same as twelve minus half of u. ae
85. The square of m minus the cube of p is sixteen. E O = "~
86. TOYS Identify the function graphed as linear or nonlinear. Then estimate g2 0 AR
and interpret the intercepts of the graph, any symmetry, where the b 2
function is positive, negative, increasing, and decreasing, the x-coordinate | < ~ -
of any relative extrema, and the end behavior of the graph. (esson 1-8) —a0
Time {s}
Skills Review
87. COMMUNICATION Sato communicates with friends for a project. He averages

5 hours using email, 8 hours on the phone, and 2 hours with them in person the
first week. If this trend continues, write and evaluate an expression to predict how L e P R
many hours he will spend communicating with friends over the next 12 weeks. kerchief 3.00

88. PETS The Poochie Pet supply store has the following items on sale. Write and tdoggy T-shir 6.25
evaluate an expression to find the total cost of purchasing 1 collar, 2 T-shirts, leash 5.50
3 kerchiefs, 1 leash, and 4 flying disks. flying disk 3.25

%' 89 )




Algebra Lab
Solving Multi-Step Equations

. q . . P
You can use algebra tiles to model solving multi-step equations. (¢SS;Common Core State Standards
"=/ Content Standards
A.REL.3 Solve lingar equations and inequalities in one variable,
including equations with coefficients represented by fetters

e e T S T

Use an equation model to solve 4x + 3 = —5.
FIERE  Model the equation. ' 4 Isclate the x-term.

=
-l

El Bl B ||

B
B
H

1

El
E
=

|| |

re—— T P
Place 4 x-tiles and 3 positive 1-tiles on one Since there are 3 positive 1-tiles with the
side of the mat. Place 5 negative 1-tiles on the x-tiles, add 3 negative 1-tiles to each side to
other side. form zero pairs.

EZE Remove zero pairs. BGVE]  Group the tiles.

-

-
X
—

== — 4_-8
4x = -8 4 42
X= =
Group the tiles to form zero pairs and remove L
the zero pairs. Separate the remaining tiles into 4 equal
groups to match the 4 x-tiles. Each x-tile is
paired with 2 negative 1-tiles. The resulting
equation is x = —2.
.5
Model
Use algebra tiles to solve each equation.
1. 3x=7=-10 2. 2x+5=9 3 5x-7=8 4, -7=3x+8
5 5+4x=-11 6. 3x+1=7 7. 1=2x-5 8 7+ 6x=-11

9. What would be your first step in solving 8x — 29 = 677
10. What steps would you use to solve 9x + 14 = —49?

90 | Explore 2-3 | Algebra Lab: Solving Multi-Step Equations
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NewVocabulary

* multi-step equation

consecutive integers
number theory

&

(:ommon Core
State Standards

Content Standards
A.REL1 Explain each step in
salving a simple equation as
following from the equality of
numbers asserted at the
previous step, starting from
the assumption that the
original equation has a
solution. Construct a viable
argument to justify a solution
method.

A.REL3 Solve linear
equations and inequalities in
one variable, inciuding
equations with coefficients
represented by letters.

Mathematical Practices

B Look for and express
regularity in repeated
reasoning,

] _ Wll_v‘?

You solved one- step Q
equations.

Solve equatlons

@ The Tour de France is the premier cycllng
involving more than event in the world. The map shows the
one operation. 2007 Tour de France course. If the length
> of the shortest portion of the race can be Chablig
ST ‘equatlons . represented by &, the expression 4k + 20
involving consecutive
I — is the length of the longest stage or 236 _ FRANCE i
gers. kilometers. This can be described by the N -
equation 4k 4+ 20 = 236. «
Tallard
& .
s :
\".
R —
-

Solve Multi-Step Equations Since the above equation requires more than one
step to solve, it is called a multi-step equation. To solve this equation, we must
undo each operation by working backward.

Example 15610 B
Solve each equation. Check your solution.
a llx—4=29
1lIx—-4=29 QOriginal equation
MNMx—-44+4=29+4 Add 4 to each side.
1Mx=33 Simpfify.
Nx 33 . .
-1 Divide each side by 11.
x=3 Simplify.
a+7 _
b. 5= 5
L ;7 =5 Original equation
8(“ ; 7) = B(5) Multiply each side by 8.
a+7=40 Simplify.
—-7=-7 Subtract 7 from each side.
a=33 Simplify.

You can check your solutions by substituting the results back into the
original equations.

P GuidedPractice
Solve each equation. Check your solution.
1A 20 —-6=4 1B.

=15

n+1
. -2

cnnnectED.m '
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Heal WorIdLmk

Shoppers in Shanghai, China,

can pay for purchased items
at a terminal that can match
the buyers' fingerprints with
their bank accounts.

Source: Shanghai Dally

2p—25+25=115+125

2,
3(2V_3
15 -300

p=210

D GuidedPractice

the book have?

Solve Consecutive Integer Problems Consecutive integers are integers in
counting order, such as 4, 5, and 6 or , n + 1, and # + 2. Counting by two will
result in consecutive even integers if the starting integer n is even and consecutive odd

Add 25 to each side.
Simplify.
Multiply each side by -3—

Simplify.

The original price of the skis was $210.

integers if the starting integer » is odd.

Words Twothirds of theprice minus 25 s 115.\
v
Variable  Let p = original price of the skis.
v
Equation % . D - 25 = 115
W,
%p -25=115 Original equation

SHOPPING Hiroshi is buying a pair of water skis that are on sale for% of the

original price. After he uses a $25 gift certificate, the total cost before taxes
is $115. What was the original price of the skis? Write an equation for the
problem. Then solve the equation.

2A. RETAIL A music store has sold % of their hip-hop CDs, but 10 were returned.
Now the store has 62 hip-hop CDs. How many were there originally?

2B. READING Len read %of a graphic novel over the weekend. Monday, he
read 22 more pages. If he has read 220 pages, how many pages does

GonceptSummary COnsecutive Integers
T B L B e o e e | L s e e o
Type ! WOI’dS Symhols Example
. Integers that come in mo+1,n42, ... =2,=-1,0,1,2, ...
Consecutive Integers counting order.
Consecutive Eveninteger followedby | mn+2,n+4,... | ...,=2,0,2,4,...
Even Integers the next even integer.
Consecutwe Odd integer followedby | mn+2,n+4,... -1,1,=-3,5,...
L 0dd Integers the next odd integer.

Number theory is the study of numbers and the relationships between them.,

@ 92 | Lesson 2-3 | Solving Multi-Step Equations
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StudyTip

"

@Regularity You can

use the same expressions to
represent either consecutive
even integers or consecutive
odd integers. It is the value of
n {odd or even) that differs

between the two expressions.

3€01]10[3) Solve a Consecutive Integer Problem

NUMBER THEORY Write an equation for the following problem. Then solve
the equation and answer the problem.

Find three consecutive odd integers with a sum of —51.
Let n = the least odd integer.

Then n + 2 = the next greater odd integer, and 1 + 4 = the greatest of
the three integers.

Words The sum of three consecutive odd integers i5 =51,
v
Equation n+{n+2)+(n+4 = =51,

n+n+2)+n+4)=— Original equation

3n+6=-51 Simplify.
—6=-—6 Subtract 6 from each side.
3n = =57 Simplify,
3n _ =57 . .
=y Divide each side by 3.
n=-19 Simplify.

n+2=-=19+20r-17 n+4=-19+40r-15
The consecutive odd integers are —19, —17, and —15.

CHECK -19, —17, and -15 are consecutive odd integers.
=194+ (-17) + (—15) = 51 v

» GuidedPractice

3. Write an equation for the following problem. Then solve the equation and
answer the problem.

Find three consecutive integers with a sum of 21.

Gheck Your Understanding

Solve each equation. Check your solution.

2 12=-7=-9 3. -3= 2+ﬁ
_x=5 c+1_
=11 5. 8= = 6. —= = 21

7. NUMBER THEORY Twelve decreased by twice a number equals —34. Write an

equation for this situation and then find the number.

8. BASEBALL Among the career home run leaders for Major League Baseball, Hank
Aaron has 175 fewer than twice the number that Dave Winfield has. Hank Aaron
hit 755 home runs. Write an equation for this situation. How many home runs
did Dave Winfield hit in his career?

Example 1
@Sm +4=-
3
4. =
Example 2
Example 3

Write an equation and solve each problem.

9. Find three consecutive odd integers with a sum of 75.

10. Find three consecutive integers with a sum of —36.

=Ty
EconnectED.mcgraw-h!Il.comI 93



Practice and Prohlem Solving

Example T  Solve each equation. Check your solution.

1.3t +7=-8 12. 8= 16 + 8n 13, 34 =6m — 4
14, 9x +27 = —72 15.%—6:8 16._i7-8=2
r_ kL a—-_ n=2_
17.1+5=4 18.5+a=-16 19. 222=2
_b6+z 11 —a-=-5 22—w _ _
20. 14 =22 21, ~11= 4 2 2ol 7

Example 2 @ FINANCIAL LITERACY The Cell+ Cellular Phone store offers the plans shown in the
table. Raul chose the business plan and has budgeted $100 per month. Write an
equation for this situation, and determine how many minutes per month he can
use the phone and stay within budget.

Plan I Flat Monthly ’ Alfytime Cost per Mim.Jte After
Fee Minutes Anytime Minutes
personal $29.99 250 $0.20
business $49.99 650 $0.15
executive $59.99 1200 $0.10

Example 3  Write an equation and solve each problem.
24. Fourteen less than three fourths of a number is negative eight. Find the number.
25. Seventeen is thirteen subtracted from six times a number. What is the number?
26. Find three consecutive even integers with the sum of —84.
27. Find three consecutive odd integers with the sum of 141.
28. Find four consecutive integers with the sum of 54.

29. Find four consecutive integers with the sum of —142.

Solve each equation. Check your solution.

30, —6m — 8 = 24 31.45=7 —5n
32.23—"+6=24 33.%-11=-51
34.65=%c—-7 35.9+%x——-81
5_3,.,1 5p,.2_4
35.—-2'—42'1'2 376k+3—3
1_4,_2 _3_3_%¢%
B —5-3=1; 8. -7=4-3

Write an equation and solve each problem.

40. @ REASONING The ages of three brothers are consecutive integers with the sum
of 96. How old are the brothers?

41, VOLCANOES Moving lava can build up and form beaches at the coast of an island.
The growth of an island in a seaward direction may be modeled as 8y + 2 centimeters,
where y represents the number of years that the lava flows. An island has expanded
60 centimeters seaward. How long has the lava flowed?

Zm
) K7 | Lesson 2-3 | Solving Multi-Step Equations



Solve each equation. Check your solution.

42, ~5x — 4.8 =6.7 3.7q + 26.2 = 111.67
44. 0.6a + 9 = 144 45, % -43=115
4.9= "2 47. 3.6 — 2.4m = 12

48, If 7m — 3 = 53, what is the value of 11m + 2?
49, 1f 13y + 25 = 64, what is the value of 4y = 77
50. If —=5¢ + 6 = —69, what is the value of 6¢c — 15?

51. AMUSEMENT PARKS An amusement park offers a yearly membership of $275 that
allows for free parking and admission to the park. Members can also use the
water park for an additional $5 per day. Nonmembers pay $6 for parking, $15 for
admission, and $9 for the water park.

a. Write and solve an equation to find the number of visits it would take for the
total cost to be the same for a member and a nonmember if they both use the
water park at each visit.

b. Make a table for the costs of members and nonmembers after 3, 6, 9, 12, and
15 visits to the park.

¢. Plot these points on a coordinate graph and describe what you see.

52. SHOPPING At The Family Farm, you can pick your
own fruits and vegetables.

" The Family Farm

a. The cost of a bag of potatoes is $1.50 less than % of the price of LICE3)
. . : Apples 6.99/b
apples. Write and solve an equation to find the cost of potatoes. PP s
. o e . . . Pumpkins 5.00 each
b. The price of each zucchini is 3 times the price of winter squash .
minus $7. Write and solve an equation to find the cost of Blusberries | 2.99/at
zucchini. Winter squash | 2.99 each

¢. Write an equation to represent the cost of a pumpkin
using the cost of the blueberries.

H.0.T. Problems  use Higher-Order Thinking Skills

53. OPEN ENDED Write a problem that can be modeled by the equation 2x + 40 = 60.
Then solve the equation and explain the solution in the context of the problem.

54. CHALLENGE Solve each equation for x. Assume that a # 0.
a.ax+7=5 b.lx—4=9 c.2—ax=—8

55. REASONING Determine whether each equation has a solution. Justify your answer.

a+4 _ 14+b c—=5 _
- F ek Top ) ¢ 5—c=1

56, G@; REGULARITY Determine whether the following statement is sometintes, always,
or never true. Explain your reasoning.

The sum of three consecutive odd integers equals an even integer.

57. WRITING IN MATH Write a paragraph explaining the order of the steps that you
would take to solve a multi-step equation.




Standardized Test Practice

58. Which is the best estimate for the number of . 60. Mr. Morrison is draining his cylindrical pool.
minutes on the calling card advertised below? | The pool has a radius of 10 feet and a standard
5 height of 4.5 feet. If the pool water is pumped
$1 0 : - out at a constant rate of 5 gallons per minute,
L' W Prepaid Calling ' abouthow long will it take to drain the pool?
| e Card | (1t = 7.5 gal)

g 5 F 37.8 min H 254h

Only 5.4¢ per Minute G 7h J 353h
61. STATISTICS Look at the golf scores for the five
players in the table.
A 10 min C 50 min .
B 20 min D 200 min Player [ 2 3|l 4| s

Score 80 91 | 103 | 79 78

59. GRIDDED RESPONSE The scale factor for two

similar triangles is 2 : 3. The perimeter of the Which of these is the range of the golf scores?
smaller triangle is 56 cm. What is the perimeter A 10 C35
of the larger triangle in centimeters? B 25 D 40

Spiral Review

62, GAS MILEAGE A midsize car with a 4-cylinder engine travels 34 miles on a gallon of
gas. This is 10 miles more than a luxury car with an 8-cylinder engine travels on a
gallon of gas. How many miles does a luxury car travel on a gallon of gas? (Lesson 2-2)

63. DEER In a recent year, 1286 female deer were born in Clark County. That is
93 fewer than the number of male deer born. How many male deer were born
that year? (Lesson 2-2)

Translate each equation into a verbal sentence. (Lesson 2-1)

64. f—15=6 65. 3h +7 =20 66. k2+18=54—m
—8p— P 1,_2
67.3p=8p—r 68.5t+3-t 69. 2v_:,’v-i-tl

70. GEOGRAPHY The Pacific Ocean covers about 46% of Earth. If P represents the
surface area of the Pacific Ocean and E represents the surface area of Earth, write
an equation for this situation. (Lesson 2-1)

Find the value of n in each equation. Then name the property that is used. (Lesson 1-3)
M.154+n=15 72, 8n=1
73.4=n=0 74, 1=2n

SKilis Review

Evaluate each expression.

75. 5 + 3(42) 76. 33 _*1;2 77. [5(1 + )3 78. [8(2) — 42] + 7(4)

Ry
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Then

o You solved rnultl-
step equations.

251 NewVocabulary
identity

COmmon Core
State Standards
Content Standards
A.REL1 Explain each step in
solving a simple equation as
fallowing from the equality of
numbers asserted at the
previous step, starting from
the assumption that the
original equation has a
solution. Construct a viable
argument to justify a solution
methed.

AREL3 Solve linear
equations and inequalities in
one variable, including
equations with coefficients
represented by letters.

Mathematical Practices

1 Make sense of problems
and persevere in solving
them.

5 Use appropriate tools
strategically.

Gen Nishino/Taxi/Gelty Images

[ Solve equations

““Solving Equations with

the Variable on Each Side

with the variable on
each side.

Solve equations
involving grouping
symbaols.

The equation 1.3x + 19 = —1.3x 4+ 93

l The equatlon y= 1 3x + 19 represents the
number of times Americans eat in their cars _
each year, where xis the number of years since | t"‘:-'
1985, and yis the number of times that they
eat in their car. The equation y = —1.3x 4 93
represents the number of times Americans eat &8
in restaurants each year, where x is the number
of years since 1985, and yis the number of
times that they eat in a restaurant.

N L Why? :

represents the year when the number of times =

Americans eat in their cars will equal the

number of times Americans eat in restaurants. i
L

245k= 3k-6
—3k=—-3k
24+2%k=-6
-2 =—=2
2k = -8
2% _ -8
2 2
k=-4
CHECK 2 +5k=3k—6

-18=-18v

P GuidedPractice

1A 3w +2=7w
X p1=1y_
10.-§+1-u4x 6

%,

2 + 5(—4) £ 3(—4) -
24+ =20 -12—-6

(31171131 Solve an Equation with Variables on Each Side

Solve 2 + 5k = 3k — 6. Check your solution,

Original equation

Subtract 34 from each side.
Simplify,

Subtract 2 from each side.
Simplify.

Divide each side by 2.

Simplify.

Original equation
Substitution, k = —4
Multiply.

Simplify.

Solve each equation. Check your solution.

1B.5a+2=6—"a
1D. 1.3c =3.3c + 2.8

i connectED.megraw-hill.com

1 Variables on Each Side To solve an equation that has variables on each side,
use the Addition or Subtraction Property of Equality to write an equivalent
equation with the variable terms on one side.

97
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StudyTip

| Solving an Equation

You may want to eliminate

i the terms with a variable

| from one side before

. eliminating a constant.

|

e
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ReadingMath

Mo Solution The symbol that
represents no solution is @.

2 Grouping Symbols If equations contain grouping symbols such as parentheses
or brackets, use the Distributive Property first to remove the grouping symbols.

3&n(r) Solve an Equatien with Grouping Symbols
Solve 6(5m —3) = %(24111 +12).

QOriginal equation

6(5m — 3) = (24 + 12)
30m—18=8m+ 4
30m—-18—-8m=8m+4-—8m

Distributive Property

Subtract 8m from each side.

2m—-18=4 Simplify.
2m-18+18=4+418 Add 18 10 each side.
22m =22 Simplify.
2m _ 22 o .
S =% Divide each side by 22.
m=1 Simplify.

p GuidedPractice
Solve each equation. Check your solution.

2A. 85 — 10 = 3(6 — 29) 2B. 7(n — 1} = -2(3 + n)

Some equations may have no solution. That is, there is no value of the variable that
will result in a true equation. Some equations are true for all values of the variables.
These are called identities.

215 Find'Spacial Solutions
Solve each equation.
a 5x+5=305x—4) —10x

5x + 5 =3(5x — 4) — 10x

Original equation

5*+5=15x — 12 — 10x Distributive Property
5x4+5=5x—-12 Simplify.
— 5x = — 5% Subtract 5x from each side.
5% -12

Since 5 # —12, this equation has no solution.

b. 32b-1)—-7=6b—10

32b-1)-7=6b-10

6b—3—-7=6b—-10

6b—10=6b~- 10
0=0

» GuidedPractice
3A. 7x +5(x — 1) = =5 + 12x

e

Original equation

Distributive Property

Simplify.

Subtract 6 — 10 from each side.

Since the expressions on each side of the equation are the same, this equation is an
identity. It is true for all values of b.

3B. 6(y — 5) = 2(10 + 3y)



The steps for solving an equation can be summarized as follows.

ConceptSummary Steps for Solving Equations ﬁ.

TR

Simplify the expressions on each side. Use the Distributive Property as needed.

L4 Use the Addition and/or Subtraction Properties of Equality to get the variables on one side
and the numbers without variables on the other side. Simplify.

Use the Muliiplication or Division Property of Equality to solve.
| . - — 4

There are many situations in which you must simplify expressions with grouping
symbols in order to solve an equation.

Standardized Test Example %'/ G T

Find the value of x so that the figures have the same area.

10cm L
] 1V
xcm
A3 C 65
B 45 D7
Test-TakingTip ) Read the Test Item
o~ |
CCSS) Tools There is often The area of the first rectangle is 10x, and the area of the second is 6(3 + x).
more than one way to solve a The equation 10x = 6(3 + x) represents this situation.
prablem. In this example, you
can write an algebraic equation
and solve for x. Or you can Solve the Test ltem
substitute each answer _ -
choice into the formulas to SRS A . e
find the correct answer. 10(3) £ 6(3 + 3) 10(4.5) = 6(3 + 4.5)
2 30 Z 6(6) 45 £ 6(7.5)
30+£36X 45 =45v

Since the value 4.5 results in a true statement, you do not need to check 6.5and 7.
The answer is B.

P GuidedPractice

4, Find the value of x so that the figures have the same perimeter.

2K+ 2

F 15 G H 32 ] 4

) conneclED.mcgraw-hill.co 99 W



Check Your Understanding

Examples 1-3 Solve each equation. Check your solution.

1. 13x+2=4x+38

3. 6(n+4)=-18

5. 54+2(n+1)=2n

7. 14v4+6=2(5+7v)— 4

Example 4

5x+1
x4

2x+5
Ad B5

DN o - |
23%61=%1%3
4, 7= -11 + 3(b + 5)
6. 7—-3r=r—4Q2+7r)

8.5h-7=5h-2)+3

9. MULTIPLE GHOICE Find the value of x so that the figures have the same perimeter.

2x

x4 13
Céb D7

Practice and Problem Solving

Examples 1-3 Solve each equation. Check your solution.

10. 7c + 12 = —4c + 78

12. 9x —4=2x+3

b—4 _ b
1“'T‘z
16. 8 = 4(r + 4)

18. 5(g + 8) —7=103

20. 3(3m — 2) = 2(3m + 3)

M. 2m =13 =—-8m + 27

6+3t=8t—14

15. Sv—4 4

10 5
17. 6(n + 5) = 66

19, 12—%(x+ 15) = 4

21, 6(32 + 1) — 30 = 3(21 — 4)

Example 4 22,

23.

GEOMETRY Find the value of x so the
rectangles have the same area.

NUMBER THEORY Four times the lesser of
two consecutive even integers is 12 less
than twice the greater number. Find the

X

integers.

16

24. @SENSE-MAKING Two times the least of three consecutive odd integers exceeds
three times the greatest by 15. What are the integers?

Solve each equation. Check your solution.

25. 2x =2(x — 3)
27. 53 —-q)+4=5¢9-11
2. 3f+2u=4-3f
2m _ 1 _
3. 5 = 3(2m 12)
33. 6.78j — 52 =4.33j + 2.15

35. 3.2k — 43 =12.6k + 145

2, o 12, _

26. 21 —7 =2 - 20 +3

28. 2(4r+6)=§(12r+18)
1,3, _5

30'ﬁ+§y_12

32. %(3d—2)=%(d+5)

5
+ §y

34. 14.2t — 252 =3.8t + 26.8

36. 5[2p — 4(p + 5)] = 25

i)
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37. NUMBER THEORY Three times the lesser of two consecutive even integers is 6 less
than six times the greater number. Find the integers.

38. MONEY Chris has saved twice the number of quarters that Nora saved plus 6. The
number of quarters Chris saved is also five times the difference of the number of
quarters and 3 that Nora has saved. Write and solve an equation to find the
number of quarters they each have saved.

@ DVD A company that replicates DVDs spends $1500 per day in building overhead
plus $0.80 per DVD in supplies and labor. If the DVDs sell for $1.59 per disk, how
many DVDs must the company sell each day before it makes a profit?

40, MOBILE PHONES The table shows the number of mobile phone subscribers for two
states for a recent year. How long will it take for the numbers of subscribers to be

the same?
State Mobile Phone Subscribers | New Subscribers Each Year
(thousands) (thousands)
Alabama 3765 325
Wiscansin 3842 292

41. 7 MULTIPLE REPRESENTATIONS In this problem, you will explore 2x + 4 = —x — 2.

a. Graphical Make a table of values with five points for y = 2x + 4 and
y = —x — 2. Graph the points from the tables.

b. Algebraic Solve2x + 4= —x - 2.

¢. Verbal Explain how the solution you found in part b is related to the intersection
point of the graphs in part a.

H.O0.T. Problems  Use Higher-Order Thinking Skills

42, REASONING Solve 5x + 2 = ax — 1 for x. Assume that a # 0. Describe each step.

43. CHALLENGE Write an equation with the variable on each side of the equals sign, at
least one fractional coefficient, and a solution of —6. Discuss the steps you used.

44. OPEN ENDED Create an equation with at least two grouping symbols for which
there is no solution.

—
45, Q%?CRITIQUE Determine whether each solution is correct. If the solution is not
correct, describe the error and give the correct solution.

a  2g+5) =22 b. 54 = 2d — 18 c. —6z 413 =7z
2g+5=22 54 —-2d=2d—18—-2d —6z+13—62=7z— 6z
20+5-5=22 3d = —18 13=z
2¢=17 d=-6
g=85

46, CHALLENGE Find the value of k for which each equation is an identity.
a k(3x—-2)=4—-6x b. 15y =10+ k=2(ky— 1) —y

47. WRITING IN MATH Compare and contrast solving equations with variables on both
sides of the equation to solving one-step or multi-step equations with a variable on
one side of the equation.

@ 101 ()



Standardized Test Practice

48. A hang glider, 25 meters above the ground,
starts to descend at a constant rate of 2 meters

50. SHORT RESPONSE Maddie works at Game
Exchange. They are having a sale as shown.

per second. Which equation shows the height

h after £ seconds of descent? tem | Price | Special

A h=25t+72¢ video games $20 Buy 2 get 1 Free
B h=-=25t+2 DVDs $15 Buy 1 get 1 Free
Ch=2t+25

Her employee discount is 15%. If sales tax is
7.25%, how much does she spend for a total of
4 video games?

Dh=-2t425

49, GEOMETRY Two rectangular walls each with a
length of 12 feet and a width of 23 feet need to

51. Solve gx +7 = x - 3,
be painted. It costs $0.08 per square foot for

15

paint. How much will it cost to paint the walls? A -162 C -10

F $22.08 H $34.50 4 2
B —14% D -

G $23.04 J $44.16 9 3

.

Spiral Review

Solve each equation. Check your solution. (Lesson 2-3)

52, 51 + 6= —4 53. —1 =7 + 3¢ 54.%z+7=16—%z
2 —2 a_a_ _ Y _
55. 2x +6=2x +10 56. £ — 3= —2 57.9+5=6

58. WORLD RECORDS In 1998, Winchell’s House of Donuts in Pasadena, California,
made the world’s largest donut. It weighed 5000 pounds and had a circumference
of 298.3 feet. What was the donut's diameter to the nearest tenth?
(Hint: C = wd) (Lesson 2-2)

59. 200 At a zoo, the cost of admission is posted on the sign. Find the cost
of admission for two adults and two children. (Lesson i-4)

Z0O ADMISSION |
Adults.. ... $9.75

Children......$7.25

Find the value of #. Then name the property used in each step. (Lesson 1-3)
60. 25n = 25 6l.n-1=2 62, 12.n=12.6
63. n+0= 64. 4. % =n 65. (10 — 8)(7) = 2(n)

Skills Review

Translate each sentence into an equation.

WK

66. Twice a number ¢ decreased by eight equals seventy.
67. Five times the sum of m and k is the same as seven times k.

68. Half of p is the same as p minus 3.
Evaluate each expression.
69. -9 — (~14)

72, 5(14)

71. —15-9
74, —25(—5)

70. 10 + (20)
73. —55 + (=5)
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@ You solved equations @

with the variable on
each side.

Common Core
State Standards

Content Standards
A.REL1 Explain each step in
solving a simple equation as

following from the equality of

numbers asserted at the
previous step, starting from
the assumption that the
original equation has a
solution. Construct a viable
argument to justify a solution
method.

A.REL3 Solve linear

equations and inequalities in

one variable, including
equations with coefficients
represented by letters.

Mathematical Practices

3 Construct viable
arguments and critique
the reasoning of others.

7 Look for and maka use of
structure.

'“‘Solving Equations

\Involving Absolute Value _ |
: W—_— pular Types of Books ]

ey r—— = 3 66%

T

=g e 1T

Evaluate absolute

@ In 2007, a telephone poll was conducted to

value expressions. datermine the reading habits of peopls in the Popular
11.S. People in this survey were allowed to Fiction 50%

2::::&?;?;0lme valle select more than one type of book,

: — Romance
The survey had a margin of error of £3%. S 0%
This means that the results could be three I
points higher or lower. So, the percent of E
people who read religious material could be T ] N
m_

2s high as 69% or as low as 63%.
i ki Source: CNN

Absolute Value Expressions Expressions with absolute values define an
upper and lower range in which a value must lie. Expressions involving absolute
value can be evaluated using the given value for the variable.

[3E07154) Expressions with Absolute Value
Evaluate |m + 6| — 14if m=4.
lm+6|—-14=|4+6|-14

Replace m with 4.

=|10|-14 446=10
=10-14 1101 =10
= =4 Simplify.

» GuidedPractice
1. Evaluate 23 — |3 — 4x|ifx=2.

L

2 Absolute Value Equations The margin of error in the example at the top of the
page is an example of absolute value. The distance between 66 and 69 on a
number line is the same as the distance between 63 and 66.

i_3units | 3units
] ]

e
61 62 52 64 65 66 67 68 63 70 T

There are three types of open sentences involving absolute value, IxI =1, x| <1,
and | x| > n. In this lesson, we will consider only the first type. Look at the
equation | x| = 4. This means that the distance between 0 and x is 4.

4 units

45
If | x| = 4, then x = —4 or x = 4. Thus, the solution set is {-4, 4}.

For each absolute value equation, we must consider both cases. To solve an absolute
value equation, first isolate the absolute value on one side of the equals sign if it is
not already by itself.

E— Casl
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|f_ -\I

i ReadingMath

| Absolute Values The
expression | £+ 5] is read

the absolute value of the
quantity f plus 5,

Real-WorldLink

In 2001, the number of

households in the U.S. that |
had either a turtle, snake, |
lizard, or other reptile asa pet |
was 1,678,000.

Source: American Veterinary Medical |

Association J

%° KeyConcept Absolute Value Equations .
E Words When solving equations thi;t involve abs;que valﬁeé, thé|:e are twoxcases to considéf. 73
The expression inside the absolute value symbol is positive or zero.
The expression inside the absolute value symbol is negative.
Symbols For any real numbers aand b,if (2| = band b= 0, thena=bora= —b.

Example ldl=10,s0d=100r d= —10.

L - A

36101174 Satve Absolute Value Equations
Solve each equation. Then graph the solution set.
a |f+5|=17

|[f+5|=17 original equation

ml Case 2

f+5=17 f+5=-17
f+5=5=17—5  Subtract 5 from each side. f+5-5=-17-5
f=12 simplify. f=-22

| ] [ ] ]
| P ) 1 ] !

] o
=25-20-15-10-5 0 5 10 15 20 25

- [ [

b.{b—-1|=-3
|b = 1| = —3 means the distance between A ————t—
b and 1 is —3. Since distance cannot be =i-4-3-2-1 012 3 45

negative, the solution is the empty set @.

D GuidedPractice

2A |y+2|=4 2B. |3n —4|=~-1

Absolute value equations occur in real-world situations that describe a range within
which a value must lie.

SLEEACRSETITITR) Solve an Absolute Value Equation

SNAKES The temperature of an enclosure for a pet snake should be about 80°F,
give or take 5°. Find the maximum and minimum temperatures.

You can use a number line to solve.

5 units
1 L The distance from 80 to 75 is 5 units.

[l |
L 1 LI |

74 ."15) 7I6 -;7 78 79 80 81 82 83 Bl4 85 BIB The distance from 80 to 85 is 5 units.

: 5 units
L3y

L}
1
1
i
T

The solution set is |75, 85}. The maximum and minimum temperatures are
B5° and 75°.
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GuidedPractice

3. ICE CREAM Ice cream should be stored at 5°F with an allowance for 5°. Write and
solve an equation to find the maximum and minimum temperatures at which
the ice cream should be stored.

When given two points on a graph, you can write an absolute value equation for
the graph.

F ) Write an Absolte Value Eg
StudyTip ' PEELT ] Write an Absolute Value Equation
Find the Midpoint To find Write an equation involving absolute value for the graph.
the point midway between

two points, add the values
together and divide by 2. For
Example 4,11 + 19 = 30,

30+ 2=15.5015Is the . . . . e . .
noint halfway between 11 Find the point that is the same distance from 11 and from 19. This is the midpoint

and 19. between 11 and 19, which is 15.
_

| — | —
LI LI 1 i I 1 IR

L]
1
9 1011121314151617 181320 21

4unils

The distance from 15 to 11 is 4 unis.
The distance from 15 to 19 is 4 units.

»

L

[}

[ I N Y N, N T |
T y L

: L Ll Ll ] L L] ] L]
9 10 111213 14151617181920 21
So an equation is |x — 15| = 4.

P GuidedPractice
4. Write an equation involving absolute value for the graph.

=] L ] | I B | L —
L] L 1 L b ¥

1] T 1 L . 1
16 17 18 1920 21 22 23 24 25 26 27 2

Check Your Understanding
Example 1 Evaluate each expression if f=3,g=—4,and h =5.

1. [3-hl+13 2.16 - |g +9]| 3 |f+g|=h
Example 2  Solve each equation. Then graph the solution set.
4. |n+7|=5 5 13z-3|=9 6 |ldn—1|=-6

7.)b+4|=2 8. |2 -4|=8 9. |5h + 2] =—8

Example 3 10. FINANCIAL LITERACY For a company to invest in a product, they must believe
they will receive a 12% return on investment (ROI) plus or minus 3%. Write an
equation to find the least and the greatest ROI they believe they will receive.

Example 4  Write an equation involving absolute value for each graph.

@ 12, — ettt
—4-3-2-10123 456 -0 -8 -6 -4 -2 0 2 4 6
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Practice and Problem Solving

Example 1 Evaluate each expressionifa=—2,b=-3,c=2,x= 2.1, y=3,and z = —-4.2.

|2x+z|+2y 14. 42 — |3b + 2¢| 15, |50 + c| + | 3y + 22|
16. —a +12x — al 17. |y - 22| -3 18. 3|35 — 8¢| —
19, |2x — z| + 6b 20. -3zl +2(a +y) 21. —4|c-3|+2lz-al

Example 2  Solve each equation. Then graph the solution set.

22, |n-3|=5 23 |f+10|=1 4. |lv-2]=-
25, |4t —8|=20 26. 8w +5|=21 27.|6y—7|=—1
1 3
28. |1x+5|=-3 20, | -2y + 6| =6 0. |20 -3|=9
Example 3 31. SURVEY The circle graph at the right shows the results NOltLK:FW
a

of a survey that asked, “How likely is it that you will
be rich some day?” If the margin of error is +4%, what
is the range of the percent of teens who say it is very
likely that they will be rich?

2%

32. CHEERLEADING For competition, the cheerleading team
is preparing a dance routine that must last 4 minutes,
with a variation of +5 seconds.

a. Find the least and greatest possible times for
the routine in minutes and seconds.

b. Find the least and greatest possible times in seconds.

Example 4  Write an equation involving absolute value for each graph.

L
]
—3-2-1 01 2 3

33. ;
—5—

f 34, -
5 —10-8~6—-4-2 0 2 4 6 8 10

E 3
.

| L] ] | 1 1 ]
1 1 ) I I 1 ¥

-2-1 01234

35. —
5l

) @

o -
8

Solve each equation. Then graph the solution set.

7. |-3p 2| =10 38, | —4d + 6] =12 39, [57— 3| =12

40. 2kl -3=8 4. 4-3q|=10 42.|4—|+12=14

43. @SENSE—MAKING The 4 x 400 relay is a race where 4 runners take turns running
400 meters, or one lap around the track.

a. If a runner runs the first leg in 52 seconds plus or minus 2 seconds, write an
equation to find the fastest and slowest times.

b. If the runners of the second and third legs run their laps in 53 seconds plus or
minus 1 second, write an equation to find the fastest and slowest times.

c. Suppose the runner of the fourth leg is the fastest on the team. If he runs an
average of 50.5 seconds plus or minus 1.5 seconds, what are the team’s fastest
and slowest times?
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44. FASHION To allow for a model’s height, a designer is willing to use models that
require him to change hems either up or down 2 inches. The length of the skirts is
20 inches.
a. Write an absolute value equation that represents the length of the skirts.
b. What is the range of the lengths of the skirts?

c. If a 20-inch skirt was fitted for a model that is 5 feet 9 inches tall, will the
designer use a 6-foot-tall model?

45, @PREGISION Speedometer accuracy can be affected by many details such as tire
diameter and axle ratio. For example, there is variation of +3 miles per hour when
calibrated at 50 miles per hour.

a. What is the range of actual speeds of the car if calibrated at 50 miles per hour?

b. A speedometer calibrated at 45 miles per hour has an accepted variation of
+1 mile per hour. What can we conclude from this?

Write an equation involving absolute value for each graph.

46. ~—t+—tor——+————f———t——f——f—t—t
-5 -4 3 -2 -1 0 1 2 3 4 5

47, b

49. ==
-2 -1 0 1 2
50. - ‘ f $tmtfti—
-3 =P -1 1 2 3
51, ettt
-3 -2 - 0 1 2 3

52. MUSIC A CD will record an hour and a half of music plus or minus 3 minutes for
time between tracks.
a. Write an absolute value equation that represents the recording time.
b. What is the range of time in minutes that the CD could run?
¢. Graph the possible times on a number line.

ACOUSTICS The Red Rocks Amphitheater located in the Red Rock Park near
Denver, Colorado, is the only naturally occurring amphitheater. The acoustic
qualities here are such that a maximum of 20,000 people, plus or minus 1000,
can hear natural voices clearly.

a. Write an equation involving an absolute value that represents the number
of people that can hear natural voices at Red Rocks Amphitheater.

b. Find the maximum and minimum number of people that can hear natural
voices clearly in the amphitheater.

c. What is the range of people in part b?

nnectED.mcgraw-hlll.c '

107



54, BOOK CLUB The members of a book club agree to read within ten pages of the last
page of the chapter. The chapter ends on page 203.

a. Write an absolute value equation that represents the pages where club members
could stop reading.

b. Write the range of the pages where the club members could stop reading.

@ SCHOOL Teams from Washington and McKinley High Schools are competing in an
academic challenge. A correct response on a question earns 10 points and an
incorrect response loses 10 points. A team earns 0 points on an unattempted
question. There are 5 questions in the math section.

a. What are the maximum and minimum scores a team can earn on the math
section?

b. Suppose the McKinley team has 160 points at the start of the math section. Write
and solve an equation that represents the maximum and minimum scores the
team could have at the end of the math section.

¢. What are all of the possible scores that a school can earn on the math section?

H.0.T. Problems  use Higher-Order Thinking Skills

96. OPEN ENDED Describe a real-world situation that could be represented by the
absolute value equation |x — 4] = 10.

ErE
@STRUGTURE Determine whether the following statements are sometimes,
always, or never true, if c is an integer. Explain your reasoning.

57. The value of | x + 1] is greater than zero.
58. The solution of | x + ¢| = 0 is greater than 0.
59. The inequality | x| + ¢ < 0 has no solution.

60. The value of |x + ¢| + ¢ is greater than zero.

61. REASONING Explain why an absolute value can never be negative.

62. CHALLENGE Use the sentence x =7 + 4.6.
a. Describe the values of x that make the sentence true.
b. Translate the sentence into an equation involving absolute value.

63. ERROR ANALYSIS Alex and Wesley are solving | x + 5| = —3. Is either of them
correct? Explain your reasoning.

Alex Wedq

[x+S|=3 or |x+5|=-3 |x+5|=-3
x+5=7%3 x4+ S=2 The solution is g,

-5 -5 -5 -5

x=-2 x= -§ E

64. WRITING IN MATH Explain why there are either two, one, or no solutions
for absolute value equations. Demonstrate an example of each possibility.

ey
L) 108 | Lesson 2-5 | Solving Equations Involving Absolute Value



Standardized Test Practice

65. Which equation represents the second step of
the solution process?

Stepl: 4(2x+7)—6=23x
Step 2:

Step 3: 5x +28—-6=0
Step 4: 5x = —22

Step 5: x = —44

A4(2x—6)+7=3x
B 4(2x + 1) =3x
C8x+7—-6=3x
D8x+4+28-6=23

66. GEOMETRY The area of a circle is 257 square
centimeters. What is the circumference?

F 6257 cm
G 50w cem
H 25K cm
J 107 cm

.

67. Tanya makes $5 an hour and 15%

commission of the total dollar value on
cosmetics she sells. Suppose Tanya's
commission is increased to 17%. How much
money will she make if she sells $300 worth
of product and works 30 hours?

A $201 C $255
B $226 D $283

. EXTENDED RESPONSE John’s mother has

agreed to take him driving every day for
two weeks. On the first day, John drives for
20 minutes. Each day after that, John drives
5 minutes more than the day before.

a. Write an expression for the minutes John
drives on the nth day. Explain.

b. For how many minutes will John drive
on the last day? Show your work.

¢. John's driver’s education teacher requires
that each student drive for 30 hours with
an adult outside of class. Will John's
sessions with his mother fulfill this
requirement?

Spiral Review

Write and solve an equation for each sentence. (Lesson 2-4)

69. One half of a number increased by 16 is four less than two thirds of the number.

70. The sum of one half of a number and 6 equals one third of the number.

71. SHOE If £ represents the length of a man'’s foot in inches, the expression 2¢ — 12 can
be used to estimate his shoe size. What is the approximate length of a man’s foot if

he wears a size 8?7 {Lesson 2-3)

Skills Review

Write an equation for each problem. Then solve the equation.

72. Seven times a number equals ~84. What is the number?
73. Two fifths of a number equals —~24. Find the number.
74. Negative 117 is nine times a number. Find the number.

75. Twelve is one fifth of a number. What is the number?

oy
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mMid-Chapter Quiz

" Lessons 2-1 through 2-5

y =

Translate each sentence into an equation. (Lesson 2-1)

1. The sum of three times a and four is the same as five
times a.

2. One fourth of m minus six is equal to two times the sum
of mand 9.

3. The product of five and wis the same as wto the
third power.

4. MARBLES Drew has 50 red, green, and blue marbles.
He has six more red marbles than blue marbles and four
fewer green marbles than blue marbles. Write and solve an
equation to determine how many blue marbles Drew has.
{Lesson 2-2)

Solve each equation. Check your solution. (Lesson 2-2)
5 p+8=13
6. —26=b—3
t_
7. 5= 3

8. MULTIPLE CHOICE Solve the equation 2a = 1.
5 4
{Lesson 2-2)

A -3
B

n 5'01 Blm

C
D

Solve each equation, Check your solution. (Lesson 2-3)
9 2x+5=13
10. =21 =7 -4y
m =
1. i 3=8

_d+3
12 —4——5

13. FISH The average length of a yellow-banded angelfish
is 12 inches. This is 4.8 times as long as an average
common goldfish. (Lesson 2-3)

a. Write an equation you could use to find the length of the
average common goldfish.

b. What is the length of an average common goldfish?

110 | Chapter 2 | Mid-Chapter Quiz

Write an equation and solve each problem. (Lesson 2-3)
14. Three less than three fourths of a number is negative 9.
Find the number.

15. Thirty is twelve added to six times a number, What is
the number?

16. Find four consecutive integers with a sum of 106.

Solve each equation. Check your solution. (Lesson 2-4)
17. 8p+3=5p+9

3 =g-1
18. ZW+6—9 i

z+6 _ 2z
19. 3 4

20. PERIMETER Find the value of x so that the triangies have
the same perimeter. (Lesson 2-4)

21. PRODUCTION ABC Sporting Goods Company produces
baseball gloves. Their fixed monthly production cost is
$8000 with a per glove cost of $5. XYZ Sporting Goods
Company also produces baseball gloves. Their fixed
monthly production cost is $10,000 with a per glove cost
of $3. Find the value of x, the number of gloves produced
monthly, so that the total monthly production cost is the
same for both companies. (Lesson 2-4)

Evaluate each expression if x= —4, y=7,and z= -9,
{Lesson 2-5)

22, |3x—2|+ 2y
23, | -4y +2z| -7z

24, MULTIPLE CHOICE Solve |6m — 3| = 9. (Lesson 2-5)
F {2 H {-3,8]
6 {-1.2 J {-3,3

25. COFFEE Some say to brew an excellent cup of coffee, you
must have a brewing temperature of 200° F, plus or minus
5 degrees. Write and solve an equation describing the
maximum and minimum brewing temperatures for an
excellent cup of coffee.



@ You evaluated
percents by using
a proportion.

-] 1 Compare ratios. [ ]

2 Solve proportions.

popular fast foed chain has per 10,000 people
in the United States as well as other countries.
This allows us to compare the number of

54 NewVocabulary
ratio
proportion
means
extremes
rate
unit rate
scale
scale model

Common Core
State Standards

Content Standards
A.REL1 Explain gach step in
solving a simple equation as
following from the equality of
numbers asserted at the
previous step, starting from
the assumption that the
original equation has a
solution, Construct a viable
argument to justify a solution
method.

AREL3 Solve tinear
equations and inequalities in
one variable, including
equations with coefficients
represented by letters.

Mathematical Praclices
6 Attend to pracision.

Nico Kaiftconica/Getty Images

these restaurants using an equal reference.

: ; United New .
[I}numnas | States Zealand Canada | Australia Singapore
Number of Restaurants
AT _| 0.433 os | 03 | 039 | o | o

Ratios and Proportions The comparison between the number of restaurants
and the number of people is a ratio. A ratio is a comparison of two numbers by
division. The ratio of x to y can be expressed in the following ways.

X

xtoy x:y 7

Suppose you wanted to determine the number of restaurants per 100,000 people
in Australia. Notice that this ratio is equal to the original ratio.

x 10

0.349 restaurants _ 3.49 restaurants

0349 _ 349

that

10,000 ~— 100,000

Justify your answer.

b GuidedPractice

Justify your answer.

6 2
1Au "i"b"fs

3%kl Determine Whether. Ratios Are Equivalent

Determine whether 2 and -;—2 are equivalent ratios. Write yes or no.

10,000 people ~ 100,000 people

x 10

An equation stating that two ratios are equal is called a proportion. So, we can state

is a proportion.

+1 +8
2 2 16 2 When expressed in simplest form,
3 3 22 -~ 3 the ratios are equivalent.

Determine whether each pair of ratios are equivalent ratios. Write yes or no.
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StudyTip >There are special names for (7 5and 1.2 are called the means,
Means and Extremes the terms in a proportion. They are the middle terms of the
Ta solve a proportion using proportion.

cross products, write an

equation that sets the product / \

of the extremes equal to the . el .
preduct of the means. L=l SeZae

0.2 and 9.0 are called the
extremes. They are the first and
last terms of the proportion.

ﬁ KeyConcept Means-Extremes Property of Proporhon

ey

e -

Words In a proportion, the product of the extremes is equal to the product of the means.

Symbols iff =§ and b, d + 0, then ad = be.

Examples Smce = - 2(2)=4(1)or4 =4,

Another way to determine whether two ratios form a proportion is to use cross
products. If the cross products are equal, then the ratios form a proportion.

This is the same as multiplying the means, and multiplying the extremes.

2ENT (4 Cross Products:
Use cross products to determine whether each pair of ratios forms a proportion.
a 2 8
" 3.5 14
2 =+ 8 . .
3514 Original proportion
2(14) £ 3.5(8) Cross producis
28=28v Simplify.

The cross products are equal, so the ratios form a proportion.

0.3 0.5
b 3530
03 2 05 - .
15 =50 Original proportion
0.3(2.0) £ 1.5(0.5) Cross products
06£075X Simplify.

The cross products are not equal, so the ratios do not form a proportion.

P GuidedPractice

02 1 15 35
e 1.8" 0.9 = 36’ 12

\

By
L) 112 | Lesson 26 | Ratios and Proportions




StudyTip 2 Solve Proportions To solve proportions, use cross products.

Cross Products When you
find cross products, you are
said to be cross multiolying.

Solve each proportion. If necessary, round to the nearest hundredth.
x_3
*10°3
x _3 - '
-5 Original proportion
x(5) = 10(3) Find the cross products.
5x=230 Simplify.
£23 = 30 Divide each side by 5.
5 5
x=6 Simplify.
x—2_2
b. 4 "7
X=2:-2 . .
T =5 Original proportion
(x — 2)7 = 14(2) Find the cross praducts.
7x - 14 =28 Simplify.
7x =42 Add 14 to each side.
x=6 Divide each side by 7.
» GuidedPractice
r_25 x+4_3
3A. 8 3B. =3

T 40 5

The ratio of two measurements having different units of measure is called a rate.
For example, a price of $9.99 per 10 songs is a rate. A rate that tells how many of one
item is being compared to 1 of another item is called a unit rate.

LRGN 3 €00 Rate of Growth
> RETAIL In the past two years, a retailer has opened 232 stores. If the rate

of growth remains constant, how many stores will the retailer open in the
next 3 years?

Understand Let r represent the number of retail stores.

Plan Write a proportion for the problem.
232 retail stores __ r retail stores

2 years ~ 3years
Real-WorldGareer Solve 3—32-3 = % Original proportion
§ | Retail Buyer A retail buyer 232(3) =2r  Find the cross praducts.
. purchases goods for stores,
primarily from whelesalers, 696 = 2r Simplify.
for resale to the general 696 2r . .
E pub"c‘ Buyers use mam o -2—' = "'i" Divide each side by 2.
¢ determine the amount of _ S
%‘ each product to order. A MB=r SR
& bachelors degres with an The retailer will open 348 stores in 3 years.
£ emphasis on business studies
= isusually required. Check If the clothing retailer continues to open 232 stores every 2 years, then
= £ i in the next 3 years, it will open 348 stores.
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GuidedPractice

4. EXERCISE It takes 7 minutes for Isabella to walk around the gym track twice.
At this rate, how many times can she walk around the track in a half hour?

A rate called a scale is used to make a scale model of something too large or too
small to be convenient at actual size.

@ LRV ST Scale and Scale Models

MOUNTAIN TRAIL The Ramsey Cascades Trail is about 1% inches long on a map
with scale 3 inches = 10 miles. What is the actual length of the trail?

Let £ represent the actual length.

scale —» 3 1 8 =— scale
actual —» 709~ ¢ -« actual
36 = 1% (10) Find the cross products.
3e=4 Simplity
4
g _ 45 . . .
3= vy 3 Divide each side by 3.
¢= % or 3% Simplify.
' Real-Worldi.ink
The Great Smoky Mountains The actual length is about 33 miles.
National Park in Tennesseeis | 4
home to several waterfalls.
The Ramsey Cascades is i} .
100 feet tall 1t is the tallest D GuidedPractice
lnihe park 5. AIRPLANES On a model airplane, the scale is 5 centimeters = 2 meters.
Source: National Park Service If the model’s wingspan is 28.5 centimeters, what is the actual wingspan?

SR

Check Your Understanding \/

Examples 1-2 Determine whether each pair of ratios are equivalent ratios. Write yes or no.

.39 0.7 42 28 14
7' 14 848 4421

Example 3  Solve each proportion. If necessary, round to the nearest hundredth.

n 6 4 28 3 b
5= Sa=3 6 3=
Example 4 7. RACE Jennie ran the first 6 miles of a marathon in 58 minutes. If she is able to

maintain the same pace, how long will it take her to finish the 26.2 miles?

Example 5 8. @‘PRECISION On a map of North Carolina, Raleigh and Asheville are about
8 mches apart. If the scale is 1 inch = 12 miles, how far apart are the cities?

BTy
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Map Resources

Practice and Problem Solving

Examples 1-2 Determine whether each pair of ratios are equivalent ratios. Write yes or no.

9 8 318 84 88
8. 11799 10. 7' 42 e 92' 9.6

46 292 7.3 39.68 64
12 3'8 13, 104’ 2.6 . 60.14’ 9.7

Example 3  Solve each proportion. If necessary, round to the nearest hundredth.

3_15 t_6 4_13
15. 3= 16. £ == 17.5=3
15_¢ 7 _m 8 _v
18.35=7 8 5=1 2. 3=7
w_4.5 1 _12 2 _8
2. 27 68 2 019 ~ n 23. 021 _*n
24 _ k_ 17 7 oz
24, 36 18 @ 03 09 26, 1066  9.65
x—3_6 7 _2 10 __4
2. 5 10 28'x+9_36 2. 15 x—5

Example 4  30. CAR WASH The B-Clean Car Wash washed 128 cars in 3 hours. At that rate,
how many cars can they wash in 8 hours?

Example 5 31, GEOGRAPHY On a map of Florida, the distance between
Jacksonville and Tallahassee is 2.6 centimeters. If
2 centimeters = 120 miles, what is the distance between
the two cities?

32. 0@9 PRECISION An artist used interlocking building blocks
to build a scale model of Kennedy Space Center, Florida.
In the model, 1 inch equals 1.67 feet of an actual space
shuttle. The model is 110.3 inches tall. How tall is the
actual space shuttle? Round to the nearest tenth.

33. MENU On Monday, a restaurant made $545 from selling
110 hamburgers. If they sold 53 hamburgers on Tuesday,

how much did they make?
Solve each proportion. If necessary, round to the nearest
hundredth.

40. ATHLETES At Piedmont High School, 3 out of every 8 students are athletes. If
there are 1280 students at the school, how many are not athletes?

41. BRACES Two out of five students in the ninth grade have braces. if there are
325 students in the ninth grade, how many have braces?

42. PAINT Joel used a half gallon of paint to cover 84 square feet of wall. He has
932 square feet of wall to paint. How many gallons of paint should he purchase?

A
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MOVIE THEATERS Use the table at the right.

a. Write a ratio of the number of indoor theaters to the total 2003 | 35,361 634 35,905

number of theaters for each year. 2004 | 36012 | 640 | 36,652
b. Do any two of the ratios:, you wrote for part a fgrm a 2005 | 37,002 | 648 | 37,740
proportion? If so, explain the real-world meaning of

2006 | 37,776 649 38,425

2007 | 38,159 635 38,794

44, DIARIES In a survey, 36% of the students said that they 2008 | 38,201 633 38,834
kept an electronic diary. There were 900 students who
kept an electronic diary. How many students were in
the survey? Source: North American Theater Owners

the proportion.

2009 | 38,605 628 39,233

45. 157 MULTIPLE REPRESENTATIONS In this problem, you will explore how changing the
lengths of the sides of a shape by a factor changes the perimeter of that shape.

a. Geometric Draw a square ABCD. Draw a square MNPQ with sides twice as long
as ABCD. Draw a square FGHJ with sides half as long as ABCD.

b. Tabular Complete the table below using the appropriate measures.

; “aBco |0 mwea __'_ FGHS
side length [ sice tenow B sicc oo

Perimeter _ Perimeter _ Perimeter

¢. Verbal Make a conjecture about the change in the perimeter of a square if
the side length is increased or decreased by a factor.

H.0.T. Problems  use Higher-Order Thinking Skills

46. B@STRUGTURE In 2007, organic farms occupied 2.6 million acres in the United
States and produced goods worth about $1.7 billion. Divide one of these numbers
by the other and explain the meaning of the result.

47. REASONING Compare and contrast ratios and rates.

48. GHALLENGE If (R 1 = ancl g ; 1 }, find the value of+ (Himnt: Choose

values of a and b for which the proportions are true and evaluate H')

49. WRITING IN MATH On a road trip, Marcus reads a highway sign and then looks at his

Atlanta
(200 miles)

gas gauge.

Marcus’s gas tank holds 10 gallons and his car gets 32 miles per gallon at his
current speed of 65 miles per hour. If he maintains this speed, will he make it to
Atlanta without having to stop and get gas? Explain your reasoning.

50. WRITING IN MATH Describe how businesses can use ratios. Write about a real-world situation
in which a business would use a ratio.
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Standardized Test Practice

51. In the figure,x:y=2:3and y:z2=3:5. I 53. GEOMETRY If ALMN is similar to ALPO,
If x = 10, find the value of z. what is z? 0
— : : F 240 z
S z G 140 P
A15 H 120 360
B 20 J 70
C 25
D 30
L

52. GRIDDED RESPONSE A race car driver records
the finishing times for recent practice trials.

| 180
Trial 1 Time (seconds) M
1 5.00 0y
2 510
54, Which equation below illustrates the
3 495 .
Commutative Property?
4 491
A (3x + 4y) + 22 = 3x + (4y + 22)
5 5.05
B7x+y)=7x+7y
What is the mean time, in seconds, for C xyz =yxz
the trials? ; Dx+0=x

N

Spiral Review

Solve each equation. (Lesson 2-5)

55. Jx+ 5| = —8 56. |b+9|=2

57. |2p -3|=17 58. |5c — 8l =12

59, HEALTH When exercising, a person’s pulse rate should not exceed a certain limit. This

maximum rate is represented by the expression 0.8(220 — a), where a is age in years.
Find the age of a person whose maximum pulse rate is 122 more than their age. (Lesson 2-4)

Solve each equation. Check your solution. (Lesson 2-3)

60. 15=4a — 5 61. 7g — 14 = —63
Y~  _e=—
62.9+2=6 63. 5 —6=-12
64. GEOMETRY Find the area of AABC if each small triangle has A

a base of 5.2 inches and a height of 4.5 inches. {Lessan 1-4)

Evaluate each expression. (Lesson 1-2)
65.3+16+8-5 66. 42.3 — 5(6 + 3)

Skills Review

Solve each equation.

67. 4p=22 68. 5h =33 69. 1.25y = 4.375 70. 9.8m = 30.87
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“Spreadsheet Lab
= Descriptive Modeling

i s e

o g e - T —

When using numbers to model a real-world situation, it is often helpful to have a metric. A g@common Care State Standards
metric is a rule for assigning a number to some characteristic or attribute, For example, ' ﬁ“&";“é;{::’;;"r:pﬂate qualbes o
teachers use metrics to determine grades. Each teacher determines an appropriate metric the purpose of descriptive modeling

for assessing a student’s performance and assigning a grade.
You can use a spreadsheet to calculate different metrics.

Dorrie wants to buy a house. She has the following expenses: rent
of $650, credit card monthly bills of $320, a car payment of $410, and
a student loan payment of $115. Dorrie has a yearly salary of $46,500.
Use a spreadsheet to find Dorrie’s debt-to-income ratio.

m Enter Dorrie’s debts in column B.

ET¥] Add her debts using a function in cell B6. Go to Insert and then
Function. Then choose Sum. The sum of 1495 appears in B6.

m Now insert Dorrie’s salary in column C. Remember to find her
monthly salary by dividing the yearly salary by 12.

A mortgage company will use the debt-to-income ratio as a metric to
determine if Dorrie qualifies for a loan. The debt-to-income ratio is calculated
as how much she owes per month divided by how much she earns each nonth.

Enter a formula to find the debt-to-income ratio
in cell C6. In the formula bar, enter =B6/C2.

<
The ratio of about 0.39 appears. An ideal ratio would 1 | Type of Debt | Expenses Salary
be 0.36 or less. A ratio higher than 0.36 would cause 2 Rent 650 3875 _
an increased interest rate or may require a higher 3 | Credit Cards 320 =
4
5
6

down payment. Car Payment 410
Student Loan 115
1485 0.385806

The spreadsheet shows a debt-to-income ratio of
about 0.39. Dorrie should try to eliminate or reduce —
some debts or try to earn more money in order to M4 M\ Sheet1 } Sheet2 | Sheet3 V.
lower her debt-to-income ratio. [T O | 1>

T il s

L5

1. How could Dorrie improve her debt-to-income ratio?

2. Another metric mortgage companies use is the ratio of monthly mortgage to total
monthly income. An ideal ratio is 0.28. Using this metric, how much could Dorrie
afford to pay for a mortgage each month?

3. How effective are each of these metrics as measures of whether Dorrie can afford
to buy a house? Explain your reasoning.

4, G:_ES}MODELING Metrics are used to compare athletes. For example, ERAs are used to
compare pitchers. Find a metric and evaluate its effectiveness for modeling,.
Compare it to other metrics, and then define your own metric.
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‘Percent of Change

k

--Then
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@ You solved o Find the percent o Every year, mlilions of people
proportions. of change. volunteer their time to improve
their community, The difference
;T::’ iz;ugfg]:nt In the number of volunteers
of change. from one year to the next can
be used to determine a percent
to represent the increase or
decrease in volunteers.
NewVocabulary -l Percent of Change Percent of change is the ratio of the change in an
' percent of change amount to the original amount expressed as a percent. If the new number is
percent of increase greater than the original number, the percent of change is a percent of increase.
percent of decrease

@ Commeon Core

State Standards
Content Standards
N.G.1 Use units as a way to
understand problems and to
guide the solution of multi-
step problems; chaose and
interprat units consistently in
formulas; choose and
interpret the scale and the
origin in graphs and data
displays.
AREL3 Solve linear
equations and inequalities in
one variable, including
equations with coefficients
represented by letters.

Mathematical Practices

8 Look for and express
regularity in repeated
reasoning.

Jim West/imagebroker/age fotostock

If the new number is less than the original number, the percent of change is a
percent of decrease.

- T[4 Percent of Change

Determine whether each percent of change is a percent of increase or a percent
of decrease. Then find the percent of change.

a. original: 20
final: 23
Subtract the original amount from

the final amount to find the
amount of change: 23 — 20 = 3.

Since the new amount is greater
than the original, this is a percent

b. original: 25
final: 17
Subtract the original amount from

the final amount to find the amount
of change: 17 — 25 = —8.

Since the new amount is less than
the original, this is a percent of

of increase. decrease.
Use the original number, 20, as Use the original number, 25, as
the base. the base.

change —» 3 T change —» _§ r

original amount—» 20 = 100
3(100) = r(20)

original amount—» 35 — 100
—8(100) = r(25)

300 = 20r —800 = 25r
300 _ 200 800 _ 25r
0~ 20 25 T 25
15=r =32 =r

The percent of increase is 15%. The percent of decrease is 32%.

» GuidedPractice

1A. original: 66 1B, original: 9.8
new: 30 new: 12.1

1C. original: 24 1D. original: 500
new: 40 new: 131

119
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Real-WorldLink
1 In 2009, the total revenue

cruise industry was maore
than $15.16 billion.

Source: Cruise Market Watch

earned by the North American

]

" 'Real-World Example 2 [0 AW

CRUISE The total number of passengers on cruise ships increased 10% from
2007 to 2009. If there were 17.22 million passengers in 2009, how many were
there in 2007?

Let f = the number of passengers in 2009. Since 10% is a percent of increase, the
. number of passengers in 2007 is less than the number of passengers in 2009.

change —» 1722 -f _ 10
original amount —-» f 100

(1722 — £Y100 = 10f

Percent proportion

Find the cross products.

1722 — 100f = 10f Distributive Property
1722 — 100f + 100f = 10f + 100f  Add 100fto each side.
1722 = 110f Simplify.
1722 _ 10F . )
T — 110 Divide each side by 110.
15.65 = f Simplify.

There were approximately 15.65 million passengers in 2007.

» GuidedPractice

2. TUITION A recent percent of increase in tuition at Northwestern University,
in Evanston, illinois, was 5.4%. If the new cost is $33,408 per year, find the
original cost per year.

Solve Problems Two applications of percent of change are sales tax and
discounts. Sales tax is an example of a percent of increase. Discount is an example
of a percent of decrease.

| 37611 [ Salas Tax

SHOPPING Marta is purchasing wire and beads to make jewelry. Her merchandise
is $28.62 before tax. If the tax is 7.25% of the total sales, what is the final cost?

Bl Find the tax.

The tax is 7.25% of the price of the merchandise.
7.25% of $28.62 = 0.0725 x 28.62  7.25% = 0.0725
= 2.07495 Use a calculator.

4 Find the cost with tax.

Round $2.07495 to $2.07 since tax is always rounded to the nearest cent.
Add this amount to the original price: $28.62 + $2.07 = $30.69.

The total cost of Marta’s jewelry supplies is $30.69.

GuidedPractice

3. SHOPPING A new DVD costs $24.99. If the sales tax is 6.85%, what is the
total cost?

To find a discounted amount, you will follow similar steps to those for sales tax.

Lol 120 | Lesson 2-7 | Percent of Change
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Example 4

DISCOUNT Since Tyrell has earned good grades in school, he qualifies for the

StudyTip Good Student Discount on his car insurance. His monthly payment without
Py y pay

c@:negmamy When the discount is $85. If the discount is 20%, what will he pay each month?
translating a problem from m Find the discount.

d sentences to math . . . .

;g:tess;s T flls,. > The discount is 20% of the original payment.
translates to =, and the word 20% of $85 = 0.20 x 85 20% = 0.20

of" transiates to x. =17 Use a calculator.

ETH Find the cost after discount.
Subtract $17 from the original payment: $85 — $17 = $68.
With the Good Student Discount, Tyrell will pay $68 per month.

P GuidedPractice

4. SALES A picture frame originally priced at $14.89 is on sale for 40% off. What is
the discounted price?

Check Your Understanding

Example 1 State whether each percent of change is a percent of increase or a percent of decrease.
Then find the percent of change. Round to the nearest whole percent.

@original: 78 2. original: 41
new: 125 new: 24
3. original: 6 candles 4. original: 35 computers
new: 8 candles new: 32 computers

Example 2 5. GEOGRAPHY The distance from Phoenix to Tucson is 120 miles. The distance from
Phoenix to Flagstaff is about 21.7% longer. To the nearest mile, what is the distance
from Phoenix to Flagstaff?

Example 3  Find the total price of each item.

6. dress: $22.50 7. video game: $35.99
sales tax: 7.5% sales tax: 6.75%

8. PROM A limo costs $85 to rent for 3 hours plus a 7% sales tax. What is the total cost
to rent a limo for 6 hours?

9. GAMES A computer game costs $49.95 plus a 6.25% sales tax. What is the total cost
of the game?

Example 4  Find the discounted price of each item.

10. guitar: $95.00 11. DVD: $22.95
discount: 15% discount: 25%

12. SKATEBOARD A skateboard costs $99.99. If you have a coupon for 20% off, how
much will you save?

13, G@MODELING Tickets to the county fair are $8 for an adult and $5 for a child.
If you have a 15% discount card, how much will 2 adult tickets and 2 child

tickets cost?
21



Practice and Problem Solving

Example 1  State whether each percent of change is a percent of increase or a percent of decrease.
Then find the percent of change. Round to the nearest whole percent.

14, original: 35 original: 16
new: 40 new: 10

16. original: 27 17. original: 92
new: 73 new: 21

18. original: 21.2 grams 19. original: 11 feet
new: 10.8 grams new: 25 feet

20. original: $68 21, original: 21 hours
new: $76 new: 40 hours

Example 2 22, GASOLINE The average cost of regular gasoline in North Carolina increased by 73%
from 2006 to 2007. If the average cost of a gallon of gas in 2006 was $2.069, what
was the average cost in 2007? Round to the nearest cent.

23. CARS Beng is shopping for a car. The cost of a new car is $15,500. This is 25%
greater than the cost of a used car. What is the cost of the used car?

Example 3  Find the total price of each item.

24. messenger bag: $28.00  25. software: $45.00 26. vase: $5.50
tax: 7.25% tax: 5.5% tax: 6.25%

27. book: $25.95 28. magazine: $3.50 29. pillow: $9.99
tax: 5.25% tax: 5.75% tax: 6.75%

Example 4  Find the discounted price of each item.

30, computer: $1099.00 31. CD player: $89.99 32, athletic shoes: $59.99
discount: 25% discount: 15% discount: 40%

33. jeans: $24.50 34. jacket: $125.00 35. belt: $14.99
discount: 33% discount: 25% discount: 20%

Find the final price of each item.

36. sweater: $14.99 37. printer: $60.00 38. board game: $25.00
discount: 12% discount: 25% discount: 15%
® tax: 6.25% tax: 6.75% tax: 7.5%

39. CONSUMER PRICE INDEX An index measures the percent change of a value from a
base year. An index of 115 means that there was a 15% increase from the base year.
In 2000, the consumer price index of dairy products was 160.7. In 2007, it was
194.0. Determine the percent of change.

40. FINANGIAL LITERACY The current price of each share of a technology company is
$135. If this represents a 16.2% increase over the past year, what was the price per
share a year ago?

a, @MDDELING A group of girls are shopping for dresses to wear to the spring
dance. One finds a dress priced $75 with a 20% discount. A second girl finds a
dress priced $85 with a 30% discount.

a. Find the amount of discount for each dress.
b. Which girl is getting the better price for the dress?

42, RECREATIONAL SPORTS In 1995, there were 73,567 youth softball teams.
By 2007, there were 86,049. Determine the percent of increase.

)
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o @}TOOLS Which grocery item had the greatest percent increase in cost from

2000 to 20077
Average Retail Prices of Selected Grocery ltems

T AT Cost in 2000 Cost in 2007

($ per pound) {$ per pound)
milk (gallon) 2.79 3.87
turkey (whole) 0.99 1.01
chicken (whole) 1.08 1.17
ground beef 1.63 2.23
apples 0.82 1.12
iceberg lettuce 0.85 0.95
peanut butter 1.96 1.88

Source: Statistical Abstract of tha United States

44, & MULTIPLE REPRESENTATIONS In this problem, you will explore patterns
in percentages.

a. Tabular Copy and complete the following table.

1% of 500 Is 5. 100% of is 20. % of 80 is 20.
2% of Is 5. 50% of is 20. % of 40 is 20.
4% of s 5. 25% of is 20. % of 20 is 20.
8% of i55. | 12.5% of is 20. % of 105 20,

b. Verbal Describe the patterns in the second and fifth columns.
¢. Analytical Use the patterns to write the fifth row of the table,

H.Q.T. Problems  use Higher-Order Thinking Skills

45. OPEN ENDED Wrrite a real-world problem to find the total price of an item including
sales tax.

46. REASONING If you have 75% of a number 1, what percent of decrease is it from the
number #7? If you have 40% of a number a, what percent of decrease do you have
from the number a? What pattern do you notice? Is this always true?

47. ERROR ANALYSIS Maddie and Xavier are solving for the percent change if the
original amount was $25 and the new amount is $28. Is either of them correct?
Explain your reasoning.

I .
Maddie Xavier
SRR - 3.
28 100 25~ 700
3(100) = 28+ 3(100) = 25r
300 = 28v 300 = 25r
107 =v 2=r

48. CHALLENGE Determine whether the following statement is sometimes, always, or
never true. The percent of change is less than 100%.

49. WRITING IN MATH When is percent of change used in the real world? Explain how to

find a percent of change between two values.



Standardized Test Practice

50. GEOMETRY The rectangle has a perimeter of P |  52. The number of students at Franklin High
centimeters, Which equation could be used to | School increased from 840 to 910 over
find the length £ of the rectangle? ' a 5-year period. What was the percent

of increase?
24cm F 8.3%
7 G 14.0%
AP=24¢ CP=24+2¢ H ;g:j’
BP=48+¢ DP=48+2¢ JE3E

51. SHORT RESPONSE Henry is painting a room | 53, PROBABILITY Two dice are rolled. What is the
with four walls that are 12 feet by 14 feet. A probability that the sum is 10?
gallon of paint costs $18 and covers 350 square Al gl cl DL
feet. If he uses two coats of paint, how much 3 6 12 36

K will it cost him to paint the room?

Spiral Review

54, TRAVEL The Chan’s minivan requires 5 gallons of gasoline to travel 120 miles.
How many gallons of gasoline will they need to travel 360 miles? (Lesson 2-6)

Evaluate each expression if x = =2,y =6, and z = 4. (Lesson 2-5)

85. |3 —x]|+7 56. 12 — |z + 9] 57. |y +x|—z+4
Solve each equation. Round to the nearest hundredth. Check your solution. (Lesson 2-4)

58. 1.03p —4=—-2.15p + 8.72 59. 18 — 3.8t =7.36 — 1.9¢

60. 5.4w + 8.2 =9.8w — 2.8 61. 2[d +3{(d —1)] =18

Solve each equation. Check your solution. (Lesson 2-3)

62. 5n+6=—-4 63. -11=7+3c

64, 15=4a -5 65. —14 + 7g = —63

66. RIVERS The Congo River in Africa is 2900 miles long. That is 310 miles longer than
the Niger River, which is also in Africa. (Lesson 2-2)

3. Write an equation you could use to find the length of the Niger River.
b. What is the length of the Niger River?

67. FOOD Cameron purchased x pounds of apples for $0.99 per pound and y pounds of oranges for $1.29
per pound. Write an algebraic expression that represents the cost of the purchase. (Lesson 1-1)

Skills Review

Translate each equation into a sentence.
68. d—14=5 69. 2f+6=19 0. y—-12=y+8
M. 3a+5=27-2a 72. —6c2 ~4c =25 73, d4 + 64=3d3+77

—
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Algebra Lab
Percentiles

A percentile is a measure that is often used to report test data, such as standardized test
scores. It tells us what percent of the total scores were below a given score.

* Percentiles measure rank from the bottom.

¢ There is no 0 percentile rank. The lowest score is at the 1st percentile.

» There is no 100th percentile rank. The highest score is at the 99th percentile.

A talent show was held for tl_m twenty finalists in the Teen Id-ol T | T T l E
contest. Each performer received a score from 0 through 30 with Amold pe i o7
30 being the highest. What is Victor’s percentile rank? mo S
Benito 9 James 20
B1 Ml Write one score on each of 20 slips of paper. Brooke 25 Kat 16
BG4 Arrange the slips vertically from greatest to least score. Carmen A Malik 10
. Daniel 14 Natali 26
EtH Find Victor’'s percentile rank. ane aate
Delia 29 Pearl 4
Victor had. a score of 28. There are 18 scores belqw his Fernando 15 Twyla 6
score. To find his percentile rank, use the following r— 7 ™ 5
formula. eamer i
Horatio 35 Warren 22
number of scoresbelow 28 _ 154 _ 18 | 109 or gp Ingrid 1 Yolanda 18
total number of scores 20
Victor scored at the 90th percentile in the contest.
.
Analyze the Results
1. Find the median, lower quartile, and upper quartile of the scores.
2. Which performer was at the 50th percentile? the 25th percentile? the 75th percentile?
3. Compare and contrast the values for the median, lower quartile, and upper quartile and
the scores for the 25th, 50th, and 75th percentiles.
4. While Victor scored at the 90th percentile, what percent of the 30 possible points did
he score?
5. G@ARGUMENTS Compare and contrast the percentile rank and the percent score.
6. Are there any outliers in the data that could alter the results of our computations?
7. Decilés are values that divide a set of data into ten equal-sized parts. The 1st decile contains data

up to but not including the 10th percentile; the 2nd decile contains data from the 10th percentile
up to but not including the 20th percentile, and so on.

a. Which contestants’ scores fall in the 6th decile?
b. In which decile are Heather and Daniel?

conneciED.mcgraw—.o i
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AT

literal Equations and

Dimensional Analysis
[y

@ You solved equations @ Solve equations for @ Each year, more people use credit cards to
with variables on given variables. make everyday purchases. If the entire
each side. T aEd s balance is not paid by the due date,

real-world problems compound interest is applied. The formula
’ for computing the balance of an account

with compound interest added annually is

A=Pi + 0t

» Arepresents the amount of money in the
account including the interest,

e Pis the amount in the account before
interest is added,

e ris the interest rate written as a decimal,

* tis the time in years.

-

: -Th:en | I :-Now

ﬂf? NewVocabulary Solve for a Specific Variable Some equations such as the one above contain
literal equation more than one variable. At times, you will need to solve these equations for
dimensional analysis one of the variables,
unit analysis

3% Solve fora Specific Variable

Solve 4 — 3n = 8 for m.

@ Common Core
\_) State Standards 4m—3n=28 Original equation
Content Standards
A.CED.4 Rearrange formulas dm—=3n+3In=8+43n Add 3n to each side.
to highlight & quantity of
interest, using the same 4m=8+3n  Simplity.
reasoning as in solving
equations. 8
+ 3 iy .
A.REL.3 Solve linear % = 2 Divide each side by 4.
equations and inequalities in
one variable, including 8 3 o
equations with coefficients n=+ 1 Simplify.
represented by letters.
3 N
Mathematical Practices m=2+ i Simplify.

6 Attend to precision.

» GuidedPractice
Solve each equation for the variable indicated.

1A. 15 =3n + 6p, forn 1B. 1:g_2 =11j, for k

1C. 28 = H(r + 4), for ¢ 1D. a(g — 8) = 23, for q

Sometimes we need to solve equations for a variable that is on both sides of the
equation. When this happens, you must get all terms with that variable onto one
side of the equation. It is then helpful to use the Distributive Property to isolate the
variable for which you are solving.

#00ig18dnS /814042015
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StudyTip

Solving for a Specific
Variable When an equation
has more than one variable,
it can be helpful to highlight
the variable for which you are
solving on your paper.

Real-WorldLink

The largest yo-yo in the world
is 32.7 feet in circumferance.
It was launched by crane
from a height of 189 feet.

Source: Guinness Book of
World Records

Erika Nelson, World's Largest Things, Inc.

3E A Solve for a Speci

Solve 3x — 2y = xz + 5 forx.

3x-2y=xz+5 Original equation
3x—2y+2y=x2+5+2y Add 2y to each side.
3x—xz=xz—xz+5+2y  Subtract xzfrom each side.
3x—-xz=5+2y Simpliy.
x3=z)=5+2y Distributive Property
x(3—-2) S5+2y o )
T = == Divide each side by 3 — z.
S+2y S~
= Simplify.

Since division by 0 is undefined, 3 —z # 0soz # 3.

» GuidedPractice
Solve each equation for the variable indicated.
2A. d+ 5c=3d -1, ford 2B. 6g—18=gr+t,forg

L

ZIIse Formulas An equation that involves several variables is called a formula or
literal equation. To solve a literal equation, apply the process of solving for a
specific variable.

. IReal-World Example 3 _ "
>~ Y0-YOS Use the information about the largest yo-yo at the left. The formula for

the circumference of a circle is C = 27r, where C represents circumference and
r represents radius.

a. Solve the formula for r.

C=2nr Formula for circumference
C _ 2mr - .
T Divide each side by 2.
C .= -
T = ¥ Simplify.
b. Find the radius of the yo-yo.
X =7 Formula for radius
2w
EE— =r =327
2w
52=r Use a calculator,

The yo-yo has a radius of about 5.2 feet.

P GuidedPractice

3. GEOMETRY The formula for the volume of a rectangular prism is V = £wlt, where
£ is the length, w is the width, and / is the height.
A. Solve the formula for w.

B. Find the width of a rectangular prism that has a volume of 79.04 cubic
centimeters, a length of 5.2 centimeters, and a height of 4 centimeters.

connectEhI.cnm '




When using formulas, you may want to use dimensional analysis. Dimensional
analysis or unit analysis is the process of carrying units throughout a computation.

ZEWLIEY Use Dimensionaf Analysis

RUNNING A 10K run is 10 kilometers long. If 1 meter = 1.094 yards,
use dimensional analysis to find the length of the race in miles.
(Hint: 1 mi = 1760 yd)

Since the given conversion relates meters to yards, first convert 10 kilometers
to meters. Then multiply by the conversion factor such that the unit meters

are divided out. To convert from yards to miles, multiply by 'i'f?ls_aﬂ;r_d"
length & kilometers meters & yards
of run to meters {o yards to miles
1000 m 1.094 yd 1 mi
10km — x ikm  * Tm X T7e0yd
Notice how the units cancel, leaving the unit to which you are converting,
- N | 10 kar x 10008t 10%yd L 1mi  _ 10940 mi
StudyTip 1 ketr lac  1760yd 1760
Ay Eat: .
(CSS}Precision As you plan 5 _ ' o 6.2 mi
your method of solution, think A 10K race is approximately 6.2 miles.

about what the question is

asking and what units of » GuidedPractice
measure wilt apply to the
solution. 4. A car travels a distance of 100 feet in about 2.8 seconds. What is the velocity of
\ J the car in miles per hour? Round to the nearest whole number.
L

Check Your Understanding m

Examples 1-2Solve each equation or formula for the variable indicated.
®5n+c=—8a,forn 2. 7h+f=2+gforg
3. k'_"—;":::, fork 4, q=p(r+s) forp

Example 3 5. PACKAGING A soap company wants to use a cylindrical
container to hold their new liquid soap.

a. Solve the formula for h.

b. What is the height of a container if the volume is 56.52 cubic
inches and the radius is 1.5 inches? Round to the nearest tenth.

Example 4 6. SHOPPING Scott found a rare video game on an online auction site priced at
35 Australian dollars. If the exchange rate is $1 U.S. = $1.24 Australian, find
the cost of the game in United States dollars. Round to the nearest cent.

7. @PREGISION A fisheye lens has a minimum focus range of 13.5 centimeters. If
1 centimeter is equal in iength to about 0.39 inch, what is the minimum focus range
of the lens in feet?

kol
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Practice and Probhlem Solving

Examples 1-2Solve each equation or formula for the variable indicated.

8. u=vw+z forv .x b—cd forc
10. fg — 91 =10j,for g < 10m —p=—n,form
12.r=%t+v,fort 13.%v+w=z,forv
- 10
14. }%{i_x = =3, fora 15. df: =g, forf

Example 3  16. FITNESS The formula to compute a person’s body mass index is B = 703 - I%

B represents the body mass index, w is the person’s weight in pounds, and
I represents the person’s height in inches.

a. Solve the formula for w.

b. What is the weight to the nearest pound of a person who is 64 inches tall and
has a body mass index of 21.45?

17. PHYSICS Acceleration is the measure of how fast a velocity is changing. The
vf -
t
vy is the final velocity, v;is the initial velocity, and ! represents the time in seconds.

formula for acceleration is a =

. represents the acceleration rate,

a. Solve the formula for g

h. What is the final velocity of a runner who is accelerating at 2 feet per second
squared for 3 seconds with an initial velocity of 4 feet per second?

Example 4 18, SWIMMING If each lap in a pool is 100 meters long, how many laps equal one mile?
Round to the nearest tenth. (Hint: 1 foot =~ 0.3048 meter)

19. BES}PRECISIDN How many liters of gasoline are needed to fill a 13.2-gallon tank?
There are about 1.06 quarts per 1 liter. Round to the nearest tenth.

Solve each equation or formula for the variable indicated.

20. —14n 4+ g=rt —4n, forn 21, 18t + 11v = w — 134, for ¢t
22, ax+z=aw —y,fora 23. 10c — f=—13 4+ cd, forc
Select an appropriate unit from the choices below and convert the rate to
that unit.
ft/s E mph mm/s km/s |
24, a car traveling at 36 ft/s 25. a snail moving at 3.6 m/h
26. a person walking at 3.4 mph 27. a satellite moving at 234,000 m/min

28. DANCING The formula P = 11—21w represents the amount of pressure exerted on the

floor by a ballroom dancer’s heel. In this formula, P is the pressure in pounds per
square inch, W is the weight of a person wearing the shoe in pounds, and H is the
width of the heel of the shoe in inches.

a. Solve the formula for W.

b. Find the weight of the dancer if the heel is 3 inches wide and the pressure

exerted is 30 pounds per square inch.
Y
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Write an equation and solve for the variable indicated.

29. Seven less than a number ¢ equals another number r plus 6. Solve for ¢.
30. Ten plus eight times a number 2 equals eleven times number d minus six. Solve for a.

31. Nine tenths of a number g is the same as seven plus two thirds of another number k.
Solve for k.

32. Three fourths of a number p less two is five sixths of another number r plus five.
Solve for r.

GIFTS Ashley has 214 square inches of paper to wrap a gift box. The surface area S
" of the box can be found by using the formula S = 2w(£ + h) + 2£h, where w is the
width of the box, £is the length of the box, and  is the height. If the length of the
box is 7 inches and the width is 6 inches, how tall can Ashley’s box be?

34. DRIVING A car is driven x miles a year and averages m miles per gallon.

a. Write a formula for g, the number of gallons used in a year.

b. If the average price of gas is p dollars per gallon, write a formula for the total
gas cost ¢ in dollars for driving this car each year.

¢. Car A averages 15 miles per gallon on the highway, while Car B averages
35 miles per gallon on the highway. If you average 15,000 miles each year, how
much money would you save on gas per week by using Car B instead of Car A
if the cost of gas averages $3 per gallon? Explain.

H.0.T. Problems  Use Higher-Order Thinking Skills

35. GHALLENGE The circumference of an NCAA women’s basketball is 29 inches, and

the rubber coating is % inch thick. Use the formula v = %’n’ﬂ, where v represents

the volume and r is the radius of the inside of the ball, to determine the volume
of the air inside the ball. Round to the nearest whole number.

36. REASONING Select an appropriate unit to describe the highway speed of a car and
the speed of a crawling caterpillar. Can the same unit be used for both? Explain.

37. ERROR ANALYSIS Sandrea and Fernando are solving 4a — 5b = 7 for b.
Is either of them correct? Explain.

Sandvea
4a-So =7

Sp =7 -4a
o _T-da
-5 -5

_ 1 -4a
b E s

38. OPEN ENDED Write a formula for A, the area of a geometric figure such as a
triangle or rectangle. Then solve the formula for a variable other than A.

39. @EJPERSEVEHANCE Solve each equation or formula for the variable indicated.

_x+y-1 x+y 1
a. n—x—yforx b.x__y-ffory

40. @ WRITING IN MATH Why is it helpful to be able to represent a literal
equation in different ways?

7
Y] 130 | Lesson 2-8 | Literal Equations and Dimensional Analysis



Standardized Test Practice

41, Eula is investing $6000, part at 4.5% interest
and the rest at 6% interest. If 4 represents the
amount invested at 4.5%, which expression
represents the amount of interest earned in
one year by the amount paying 6%?

A 0.06d C 0.06(d + 6000)
B 0.06(d — 6000) D 0.06(6000 — d)
42, Todd drove from Boston to Cleveland, a

distance of 616 miles. His breaks, gasoline,
and food stops took 2 hours. If his trip took

43. SHORT RESPONSE Brian has 3 more books than
Erika. Jasmine has triple the number of books
that Brian has. Altogether Brian, Erika, and
Jasmine have 22 books. How many books
does Jasmine have?

44, GEOMETRY Which of the following best
describes a plane?

A alocation having neither size nor shape
B a flat surface made up of points having

, no depth
16 hours altogether, what was Todd’s C made up of points and has no thickness
average speed? or width
F 38.5 mph H 44 mph D aboundless, three-dimensional set of
G 40 mph J 47.5mph all points

\

Spiral Review

Find the final price of each item. (Lesson 2-7)

45, lamp: $120.00 46, dress: $70.00
discount: 20% discount: 30%
tax: 6% tax: 7%

48. jacket: $82.00 49, comforter: $67.00 §0. lawnmower: $720.00
discount: 15% discount; 20% discount: 35%
tax: 6% tax: 6.25% tax: 7%

47. camera; $58.00
discount: 25%
tax: 6.5%

Solve each proportion. If necessary, round to the nearest hundredth. (Lesson 2-6)

3__x 2 .7 m_28
GiE 45~ 25 92, 036 P 53. 9 9

54, JOBS Laurie mows lawns to earn extra money. She can mow at most
30 lawns in one week. She profits $15 on each lawn she mows.
Identify a reasonable domain and range for this situation and

draw a graph. (Lesson 1-6) Lm &7/
55. ENTERTAINMENT Each member of the pit orchestra is selling tickets for
the school musical. The trombone section sold 50 floor tickets and Tickets I!
90 balcony tickets. Write and evaluate an expression to find how much Floor =X $7.50
money the trombone section collected. (Lessoni-4 o '
Balcony.........$5.00

Skills Review

Solve each equation.

56. 8Bk +9=7k+6 57. 3 — 49 =109+ 10

3 =2-1 1_2,_3_1
58.th+16—2 g 59.4 V=7"3Y

60. 4(2a — 1) = —10(a — 5) 61. 2w — 3) + 5 = 3w — 1)




You translated

- Now

] Soive mi

i

Weighted Averages

::Why?

@ Baseball players' performance is measu'red' 4

xture

sentences info problems. in large part by statistics. Slugging average
equations. Soive uniform motion (SLG) is a weighted average that measures
e T the power of a hitter. The slugging average
P é is caloulated by using the following formula.
gLG < JB+@2x28) +(3x 3B +{4xHR),
at bats '
NewVocabulary 1 Weighted Averages The batter’s slugging percentage is an example
weighted average of a weighted average. The weighted average M of a set of data is found

mixture problem
uniform motion problem
rate problem

®

Common Core
State Standards

Content Standards
AREL1 Explain gach step in
solving a simple equation as
following from the equality of
numbers asserted at the
previous step, starting from
the assumption that the
original equation has a
solution. Construct a viable
argument to justify a solution
methed.

A.REL3 Solve linear
equations and inequailties in
ong variable, including
equations with coefficients
represented by letters.

Mathematical Practices

1 Make sense of problems
and persevere in solving
them.

4 Muodel with mathematics.

@ 132 | Lesson 2-9

by multiplying each data value by its weight and then finding the mean of the
new data set.

Mixture problems are problems in which two or more parts are combined into a
whole. They are solved using weighted averages. In a mixture problem, the units
are usually the number of gallons or pounds and the value is the cost, value, or
concentration per unit.

IS

*IReal-World Example 3 8D e

RETAIL A tea company sells blended tea for $25 per pound. To make blackberry
tea, dried blackberries that cost $10.50 per pound are blended with black tea
that costs $35 per pound. How many pounds of black tea should be added to

5 pounds of dried blackberries to make blackberry tea?

SIEMN Let w be the weight of the black tea. Make a table to organize the
information.

Total Price
{price}(units)

Number of
Units (Ib)

Price per
Unit ($)

Dried Blackberries 5 10.50 10.50(5)
Black Tea w 35 35w
Blackberry Tea S+w 25 25(6 + W
Write an equation using the information in the table.
Price of price of
blackberries plus price of tea equals blackberry tea,
10.50(5) + 35w = 25(5 + w)

Solve the equation.

10.50(5) + 35w = 25(5 + w)
52.5 + 35w = 125 + 25w
52.5 + 35w — 25w = 125 4 25w — 25w
525 4 10w = 125
52,5 — 52.5 + 10w = 125 — 52.5
10w =725
w=7.25

Original equation
Distributive Property

Subtract 25w from each side.

Simplify.

Subtract 52.5 from each side.

Simplify.
Divide each side by 10.

sabewy Aensurioioydaubin wiy



StudyTip

Mixture Problems When you
organize the information in
mixture problems, remember
that the final mixture must
contain the sum of the parts
in the correct quantities and
at the correct percents.

p

Problem-SolvingTip

Make a Table Using a table
is a great way to organize
the given information. It also
. helps you understand how

to write an equation to solve
for the missing value.

To make the blackberry tea, 7.25 pounds of black tea will need to be added to the
dried blackberries.

GividedPractice

1. COFFEE How many pounds of Premium
coffee beans should be mixed with
2 pounds of Supreme coffee to make
the Blend coffee?

@ LEIBTI EETNT ) EvA Percent Mixture Problem

\

FRUIT PUNCH Mrs. Matthews has 16 cups of punch that is 3% pineapple juice.
She also has a punch that is 33% pineapple juice. How many cups of the 33%
punch will she need to add to the 3% punch to obtain a punch that is 20%
pineapple juice?

m Let x = the amount of 33% solution to be added. Make a table.

Amount of
Punch {cups)

Amount of
Pineapple Juice

3% Punch 16 0.03(16)
33% Punch X 0.33x
20% Punch 16 4 x 0.20{16 + X

Write an equation using the information in the table.

Amount of pineapple amount of pineapple amount of pineapple
juice in 3% punch plus juice in 33% punch equals  juice in 20% punch.
0.03(16) + 0.33x = 0.20(16 + x)

214 Solve the equation.

0.03(16) + 0.33x = 0.20(16 + x) Original equation

0.48 + 0.33x = 3.2 4+ 0.20x Simplify.

0.48 + 0.33x — 0.20x = 3.2 + 0.20x — 0.20x Subtract 0.20x from each side.
048 +0.13x = 3.2 Simplify.

048 — 048 + 0.13x =32 —048 Subtract 0.48 from each side.
0.13x =272 Simplify.

00113;: = %% Divide each side by 0.13.
x =209 Round to the nearest tenth.

Mrs. Matthews should add about 20.9 cups of the 33% punch to the 16 cups of
the 3% punch.

L GuidedPractice

2. ANTIFREEZE One type of antifreeze is 40% glycol, and another type of antifreeze
is 60% glycol. How much of each kind should be used to make 100 gallons of
antifreeze that is 48% glycol?




2 Uniform Motion Problems Uniform motion problems or rate problems are
problems in which an object moves at a certain speed or rate. The formulad = rt
is used to solve these problems. In the formula, 4 represents distance, r represents
rate, and ¢ represents time.

@ GEART I FEnTEE] Speed of One Vehicle

INLINE SKATING It took Travis and Tony 40 minutes to skate 5 miles. The return
trip took them 30 minutes. What was their average speed for the trip?

Understand We know that the boys did not travel the same amount of time on
each portion of their trip. So, we will need to find the weighted
average of their speeds. We are asked to find their average speed for
both portions of the trip.

Plan First find the rate of the going portion, and then the return portion of
the trip. Because the rate is in miles per hour we convert 40 minutes to
about 0.667 hours and 30 minutes to 0.5 hours.

Going
= d
| l r=-— Farmula for rate
Real-WorldLink i t
Inling skating is the fourth =z %’:\—EE— or about 7.5 miles per hour Substitution d= 5 mi, t = 0.667 h
most popular recraational . : our
activity in the U.S. |
R I Return
Source: Statistical Abstract of the I
United States | d
j = 7 Formula for rate
= Oiﬁ;':f—:'r or 10 miles per hour Substitution 4= 5mi, t=05h

Because we are looking for a weighted average we cannot just average
their speeds. We need to find the weighted average for the round trip.

_ (rate of going)(time of going) + (rate of return){time of return)
- time of going + time of return

Solve M

_ {7.5)(0.667) + (10)(0.5)

0.667 4+ 0.5 Substitution
.. 10.0025 o
~T1e7 °F about 8.6 Simplity,

Their average speed was about 8.6 miles per hour.

Check Our solution of 8.6 miles per hour is between the going portion rate,
7.5 miles per hour, and the return rate, 10 miles per hour. So, we know
that our answer is reasonable.

P GuidedPractice

3. EXERCISE Austin jogged 2.5 miles in 16 minutes and then walked 1 mile in
10 minutes. What was his average speed?

\,

The formula d = rt can also be used to solve real-world problems involving two
vehicles in motion.

]
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& GEERTALTSETIC) Speeds of Two Vehicles

FREIGHT TRAINS Two trains are 550 miles apart heading toward each other on
parallel tracks. Train A is traveling east at 35 miles per hout, while Train B
travels west at 45 miles per hour. When will the trains pass each other?

StudyTip
@Sensa—Making

| Drawing a diagram is not just
for geometry problems. You

BETE Drawa diagram.

A
>. o550 mi “"Iﬁé

35 mph === === 45 mph

can e diagrams {0 visualiee B Let ! = the number of hours until the trains pass each other. Make a table.

many problem situations
that can be represented
by equations.

Example 1 @

Example 2 2,

Example 3 3.

Example 4 5.

Gheck Your Understanding

m Write and solve an equation.

Distance traveled by distance traveled
Train A Mus by Train B equals 550 miles,
35¢ + 45} = 550

35¢ + 45t = 550 Original equation
80t = 550 Simplify.

80t _ 550
80 80

t=6.875 Simplify.

Divide each side by 80.

The trains will pass each other in about 6.875 hours.

D GuidedPractice

4. CYCLING Two cyclists begin traveling in opposite directions on a circular bike
trail that is 5 miles long. One cyclist travels 12 miles per hour, and the other
travels 18 miles per hour. How long will it be before they meet?

. FOOD Tasha ordered soup and salad for lunch. If Tasha ordered

10 ounces of soup for lunch and the total cost was $3.30, how
many ounces of salad did Tasha order? o
CHEMISTRY Margo has 40 milliliters of 25% solution. 15¢lounce  20gfounce

How many milliliters of 60% solution should she add
to obtain the required 30% solution?

TRAVEL A boat travels 16 miles due north in 2 hours and 24 miles due west in
2 hours. What is the average speed of the boat?

. EXERCISE Felisa jogged 3 miles in 25 minutes and then jogged 3 more miles in

30 minutes. What was her average speed in miles per minute?

CYCLING A cyclist begins traveling 18 miles per hour. At the same time and at
the same starting point, an inline skater follows the cyclist’s path and begins
traveling 6 miles per hour. After how much time will they be 24 miles apart?

cnnnectED.mcgra-hill.cnm !
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Practice and Problem Solving

Example 1 6. CANDY A candy store wants to create a mix using two hard candies. One is priced
at $5.45 per pound, and the other is priced at $7.33 per pound. How many pounds
of the $7.33 candy should be mixed with 11 pounds of the $5.45 candy to sell the
mixture for $6.14 per pound?

BUSINESS Party Supplies Inc. sells metallic balloons for $2 each and helium
balloons for $3.50 per bunch. Yesterday, they sold 36 more metallic balloons than
the number of bunches of helium balloons. The total sales for both types of
balloons were $281. Let b represent the number of metallic balloons sold.

a. Copy and complete the table representing the problem.

Number

Price | Total Price

Metailic Balloons

Bunches of Helium
Bailoons

b. Write an equation to represent the problem.
¢. How many metallic balloons were sold?

d. How many bunches of helium balloons were sold?

8. FINANCIAL LITERACY Lakeisha spent $4.57 on color

and black-and-white copies- for he{: project. She calor $0.44
made 7 more black-and-white copies than color .
copies. How many color copies did she make? Ll L) St

Example 2 9. FISH Rosamaria is setting up a 20-gallon saltwater fish tank that needs to have
a salt content of 3.5%. If Rosamaria has water that has 2.5% salt and water that
has 3.7% salt, how many gallons of the water with 3.7% salt content should
Rosamaria use?

10. CHEMISTRY Hector is performing a chemistry experiment that requires
160 milliliters of 40% sulfuric acid solution. He has a 25% sulfuric acid solution
and a 50% sulfuric acid solution. How many milliliters of each solution should
he mix to obtain the needed solution?

Exampie 3  11. TRAVEL A boat travels 36 miles in 1.5 hours and then 14 miles in 0.75 hour.
What is the average speed of the boat?

12 @ MODELING A person walked 1.5 miles in 28 minutes and then jogged 1.2 more
miles in 10 minutes. What was the average speed in miles per minute?

Example 4  13. AIRLINERS Two airliners are 1600 miles apart and heading toward each other at
different altitudes. The first plane is traveling north at 620 miles per hour, while
the second is traveling south at 780 miles per hour. When will the planes pass
each other?

14. SAILING A ship is sailing due east at 20 miles per hour when it passes the
lighthouse. At the same time a ship is sailing due west at 15 miles per hour when it
passes a point. The point is 175 miles east of the lighthouse. When will these ships
pass each other?

15. CHEMISTRY A lab technician has 40 gallons of a 15% ijodine solution. How many
gallons of a 40% iodine solution must he add to make a 20% iodine solution?

)
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16. GRADES At Westbridge High School, a Class | Credit Rating Grade

student’s grade point average (GPA) is Algebra 1 1 A

based on the student’s grade and the class

credit rating. Brittany’s grades for this SEERs L )

quarter are shown. Find Brittany’s GPA if English 1 B

a grade of A equals 4 and a B equals 3. Spanish 1 A
Music 3 B

17. SPORTS In a triathlon, Steve swam 0.5 mile in 15 minutes, biked 20 miles in
90 minutes, and ran 4 miles in 30 minutes. What was Steve’s average speed for the
triathlon in miles per hour?

18. MUSIC Amalia has 10 songs on her digital media player. If 3 songs are 5 minutes
long, 3 are 4 minutes long, 2 are 2 minutes long, and 2 are 3.5 minutes long, what
is the average length of the songs?

DISTANCE Garcia is driving to Florida for vacation. The trip is a total of 625 miles.

a. How far can he drive in 6 hours at 65 miles per hour?

b. If Garcia maintains a speed of 65 miles per hour, how long will it take him to
drive to Florida?

20. TRAVEL Two buses leave Smithville at the same time, one traveling north and the
other traveling south. The northbound bus travels at 50 miles per hour, and the
southbound bus travels at 65 miles per hour. Let t represent the amount of time
since their departure.

a. Copy and complete the table representing the situation.

Northbound bus
Southbound bus

b. Write an equation to find when the buses will be 345 miles apart.

¢. Solve the equation. Explain how you found your answer.

21. TRAVEL A subway travels 60 miles per hour from Glendale to Midtown. Another
subway, traveling at 45 miles per hour, takes 11 minutes longer for the same trip.
How far apart are Glendale and Midtown?

H.0.T. Problems  Use Higher-Order Thinking Skills

22. OPEN ENDED Write a problem that depicts motion in opposite directions.

23. @ABGUMENTS Describe the conditions so that adding a 50% solution to a
100% solution would produce a 75% solution.

24. CHALLENGE Find five consecutive odd integers from least to greatest in which the
sum of the first and the fifth is one less than three times the fourth.

25. CHALLENGE Describe a situation involving mixtures that could be represented by
1.00x + 0.15(36) = 0.50(x + 36).

26. WRITING IN MATH Describe how a gallon of 25% solution is added to an unknown
amount of 10% solution to get a 15% solution.




Standardized Test Practice

27. If 2x + y = 5, what is the value of 4x? 29. GEOMETRY What is the base of the triangle if
the area is 56 square meters?
Al0—-y
B 10 -2y Adm

il
2 C1l6m i
10—y D 28m 3 x ~|
D=

30. SHORT RESPONSE Brianne makes blankets
28. Which expression is equivalent to 7x23x~%? for a baby store. She works on the blankets
30 hours per week. The store pays her $9.50

F 21x~° per hour plus 30% of the profit. If her hourly
G 21x? rate is increased by $0.75 and her commission
H 21x6 is raised to 40%, how much will she earn for a

] 21x~2 week in which there was a $300 profit?

Spiral Review

Solve each equation or formula for x. {Lesson 2-8)

. 2bx—b=-5 32. 3x —r=r(=3+1x) 33. A =27nr? + 27rx

34. SKIING Yuji is registering for ski camp. The cost of the camp is $1254, but there is a
sales tax of 7%, What is the total cost of the camp including tax? (Lesson 2-7)

Translate each equation into a sentence. (Lesson 2-1)

3. Lo=2n+1 36. 18 — 5/ = 13/ 37. 2% + 3 =21
Refer to the graph.

Touchdown Club
38. Name the ordered pair at point A and explain what it Car Wash

represents. (Lesson 1-6)

39. Name the ordered pair at point B and explain what it a5
represents. (Lesson 1-6)

40. Identify the independent and dependent variables for the
function. (Lesson 1-6)

41. BASEBALL Tickets to a baseball game cost $18.95, $12.95, or $9.95.
A hot dog and soda combo costs $5.50. The Madison family is
having a reunion. They buy 10 tickets in each price category
and plan to buy 30 combos, What is the total cost for the tickets
and meals? {lLesson 1-4)

20

Amount Earned ($)

[ —
2 th o L

1 23 45467 8910
Number of Cars Washed

Skills Review

Solve each equation.

42, a - 8=15 43. 9m — 11 = ~-29 4. 18 — 2k =24

45. 5 — 8y = 61 46.7=12+3 4. 24+1=5
W 138 | Lesson 2-9 | Weighted Averages



Study Guide and Review

Study Guide
KeyConcepts

L e s 'rl
[ KeyVocabulary ﬁ

Writing Equations (Lesson 2-1)

= |dentify the unknown you are looking for and assign a
variable to it. Then, write the sentence as an equation.

Solving Equations {Lessons 2-2 to 2-4)

o Addition and Subtraction Properties of Equality:
If an equation is true and the same number is added to or
subtracted from each side, the resulting equation is true.

» Multiplication and Division Properties of Equality:
If an equation is true and each side is multiplied or divided by
the same nonzero number, the resulting eguation is true.

» Steps for Solving Equations:

Simplify the expression on each side. Use the
Distributive Property as needed.

ETH Use the Addition and/or Subtraction Properties of
Equality to get the variables on one side and the
numbers without variables on the other side.

EE} Use the Multiplication or Division Property of
Equality to solve.

Absolute Value Equations (Lesson 2-5)

« Forany real numbers aand b, if |2l = band b = 0, then
a=bora=->

Ratios and Proportions (Lesson 2-6)

e The Means-Extremes Property of Proportion states that in
a proportion, the product of the extremes is equal to the
praduct of the means.

Percent of Change (Lesson 2-7)
the change in an amount

* percent of changees the original amount

expressed as
a percent

Weighted Averages (Lesson 2-9)

» the weighted average M of a set of data
__ sum of {units x the value per unit)

the total number of units

Be sure the Key Concepts
are noted in your Foldable.

consecutive integers (p.52)  percent of decrease (p.119)

dimensional analysis (p. 128) percent of increase (p.119)
equivalent equations (p 83)  proportion (p.111)
extremes (p.112) rate (p.113)
formula (p. 76)

identity (p. 28)

ratio (p.111)
scale (p.114)
literal equation (p.127) scale model (p.114)
means (p.112) solve an equation (p. 83)
multi-step equations (p.21)  unit analysis (p. 128)
number theory (p.92) unit rate (p. 113)

percent of change (p 119) weighted average (p. 132)

Voca_@aryﬂheck

State whether each sentence is frue or false. If false, replace
the underlined term to make a true sentence.

1. In order to write an equation to solve a problem, identify
the unknawn for which you are looking and assign a(n)
number to it.

2. To solve an equation means to find the value of the variable
that makes the equation true.

3. The numbers 10, 12, and 14 are an example of consecutive
even integers.

4. The absolute value of any number is simply the distance
the number is away from zero on a number line.

5. A(n) equation is a comparison of two numbers by division.

6. An equation stating that two ratios are equal is called
afn) proportion.

7. If the new number is less than the original number, the
percent of change is a percent of increase.

8. The weighted average of a set of data is the sum of the
product of the number of units and the value per unit
divided by the sum of the number of units.




Study Guide and Review continved

Lesson-hy-Lesson Review

"7 .1 Writing Equations

L]

Translate each sentence into an equation.

9, The sum of five times a number x and three is the same
as fifteen.

10. Four times the difference of b and six is equal to
b squared.

11. One half of m cubed is the same as four times m
minus nine.

Translate each equation into a sentence.

12. 3p+8=20

13. 2 —=5h+6=0
3wy 201 _

W oawitsw—g=2

15. FENCING Adrianne wants to create an outdoor
rectangular kennel. The length will be three feet mare
than twice the width. Write and use an equation to find
the length and the width of the kennel if Adrianne has
54 feet of fencing.

Example 1
Translate the following sentence into an equation.

Six times the sum of a number 7 and four is the same as
the difference between two times nto the second power
and ten.

B(n+4) =202 — 10

Translate 302 — 9d + 8 = 4(d + 2) into a sentence.

Three times a number o squared minus nine times
. dincreased by eight is equal to four times the sum
. of dand two.

:_"‘ ":‘ Solving One-Step Equations
Solve each equation. Check your solution.
16. x—9=4

17. -6+ g=-11

18 2+ w=
18. 38=m+4 17
20, 2 =5

21, 8y=48

2 3
22 Eb_ 4

0|~

t __1
A T
24. AGE Max is four years younger than his sister Brenda.
Max is 16 years old. Write and solve an equation to find
Brenda's age.

i

L T I S L b= e Ty

Example 3

Solve x — 13 = 9. Check your solution.
¥x—13=9 Original equation
X—13+13=9+13  Add 13 to each side.
x=22 —13+13=0and 9+ 13=22

To check that 22 is the solution, substitute 22 for x in the
original equation.

CHECK x—-13=19
22—-13L49
9=9v

Original equation
Substitute 22 for x.

Subtract.

T AR
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“J Salving Multi-Step Equations

Solve sach equation. Check your solution.

25 2d—-4=28 26. —9=3t+6
27. 14= -8 — 2k 23.5‘1-7=-2
r+4 _ _qp_9-—2a
29, — =N 30. —18= 5
31. 6g—35=85 32. 0.2c+4=6
f _ _ =du={-7)
33. 3~ 92=235 34 4= —
35. CONSECUTIVE INTEGERS Find three consecutive odd

integers with a sum of 63.

. CONSECUTIVE INTEGERS Find three consecutive
integers with a sum of —39.

Example 4
Solve 7y — 9 = 33. Check your solution.
7y—9=233 Original equation
7y—9+9=33+90 Add 9 to each side.
Ty=42 Simplify.
-7?1 = % Divide each side by 7.
y==06 Simplify.

CHECK 7y—9=33
7(6) —9 £33
42-9<33

33 =33+ Subtract .

Original equation
Substitute 6 for y.
Multiply.

* _/ Solving Equations with the Variable on Each Side

Solve each equation. Check your solution. Example 5
37. 8m+7=5m+ 16 Solve 9w — 24 = 6w + 18.
. . Ow — 24 — 6w = 6w+ 18 — 6w  Subtract 6w from
39 N +3=9-3 gach side,
40. ":3 =% 3w—24=18 Simplify.
a1, 8r=7_r 3w—244+24=18+24 Add 24 to each side.
10 4 3w= 42 Simplify.
42. 3p+ 4 =33 % = % Divide each side by 3. |
43, -2(b-3)-4=18 : w= 14 Simplify. ;
44, 43w—2) = 82w+ 3) Example 6 i
Write an equation and solve each problem. Write an equation to find three consecutive integers such ;
_ ) that three times the sum of the first two integers isthe |

45. Find the sum of three consecutive odd integers if the same as thirteen more than four times the third integer.

sum of the first two integers is equal to twenty-four less .

than four times the third integer. !.et ¥ x+ 1,and x + 2 represent the three consecutive

integers.

46. TRAVEL Mr. Jones drove 480 miles to a business 3+ x+ 1) =4x+2) +13

meeting. His trave! time to the meeting was 8 hours and

from the meeting was 7.5 hours. Find his rate of travel

for each leg of the trip. d

= e e e T R e e A T T e
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‘§U|u’lﬂﬂ Equatmnf anulumg Absolute Ualue

Evaluate each expressionif m= —8,n=4,and p= —12.
47. |3m - n|

48. | -2p+ m| -
49. —3|6n— 2p|
50. 4|7m+ 3p|+ 4n

Solve each equation. Then graph the solution set,
51. [x-6i=11

52, |—4w+ 2| =14

1 _
53. |§d—6|_15

54, |%+8|=20

Example 7
Solve | y — 9| = 16. Then graph the solution set.

Case 1
y—-9=16 Original equation
¥y—9+8=16+19 Add 9 to each side.
y=25 Simplity,
Case 2|
y—98=-16 Original equation
y—94+9=-16+9  Add91to each side.
y=-7 Simptify.

The solution set is {—7, 25).
Graph the points on a number line.

i B e s e e .
-0 -5 0 5 10 15 20 25 30

7 Ratios and Proportmns

s

Write yes or no.
27 3 18 3
B %535 % 27

Solve each proportion. If necessary, round to the nearest
hundredth,

4_a
57. 9 45

3_2
58 3=2

9 _9
%9. 12 7 16

60. CONSTRUCTION A new gym is
being built at Greenfield Middle
School. The length of the gym as
shown on the builder's blueprints
is 12 inches. Find the actual
length of the new gym.

\

Determine whether each pair of ratios are equivalent ratios.

Example 8

Determine whether % and % are equivalent ratios.
Write yes or no. Justify your answer,

First, simplify each ratio. 1 is already in simplest form.

42 _42+6_7
54 54:8 9

When expressed in simplest form, the ratios are equivalent.

The answer is yes.

Solve % = %. If necessary, round to the nearest hundredth.
Er = -3— Criginal equation
r(4) = 3(8) Find the cross products.
4r=24 Simplify.
f %‘3— Divide each side by 4.
r==6 Simplify.

TR L e G L

142 | Chapter 2 | Study Guide and Review




; . "” ;’;rc.:e.ri{.of .Ch_a ﬁ-g-e
State whether each percent of change is a percent of

increase or a percent of decrease. Then find the percent of
change. Round to the nearest whole percent.

61. original: 40, new: 50
62. original; 36, new: 24
63. original: $72, new: $60

Find the total price of each item.
64. boots: $64, tax: 7%

65. video game: $49, tax: 6.5%

66. hockey skates: $199, tax: 5.25%

Find the discounted price of each item.

67. digital media player: $69.00, discount: 20%

68. jacket: $129, discount; 15%

69. backpack: $45, discount: 25%

70. ATTENDANCE An amusement park recorded attendance
of 825,000 one year. The next year, the attendance

increased to 975,000, Determine the percent of increase
in attendance.

Example 10

State whether the percent of change is a percent of
increase or a percent of decrease. Then find the percent
of change. Round to the nearest whole percent.

original: 80

final: 60

Subtract the original amount from the final amount te find
the amount of change. 60 — 80 = —20. Since the new

amount is less than the original, this is a percent of
decrease.

Use the original number, 80, as the base.

change — 20 _ _r .
m . iﬁ =300 Percent proportion
20{100) = r(80) Find cross products.
2000 = 80r Simplify.
2000 _ BOr o :
50— 80 Divide each side by 80.
25=r Simplify.

The percent of decrease is 25%.

Literal Equations and Dimensional Analysis

.8

Solve each equation or formula for the variable indicated.
. x4+ 2y=9fory

72. P=2¢+ 2w, for €

73. -5m+ 9n=15form

74. 14w+ 15x=y— 21w, forw

75. m= %y+ n fory

76. 7d - 3c=f+ 2d.for d

77. GEOMETRY The formula for the area of a trapezoid is

A= 1Eh(.':r + b), where frepresents the height and a and
b represent the lengths of the bases. Solve for A.

Example 11
Solve 6p — 8n =12 for p.
6p—8n=12 Original equation
6p—8n+8n=12 + 8n Add 8a to each side,
6p=12 + 8n Simplify.
6
_p = 1250 Divide each side hy 6.
6 6
60 12 . 8 .
=% 4- -B-n Simplify.
p=2+ %n simplify.

e T
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Weighted Averages

78. CANDY Michael is mixing two types of candy for a party. Example 12
The chocolate pieces cost $0.40' per ounce, and the hard METALS An alloy of metals is 25% copper. Another alloy
candy costs $0.20 per ounce. Michael purchases is 50% copper. How much of each should be used to
20 ounces of the chocolate pieces, and the total cost of make 1000 grams of an alloy that is 45% copper?
his candy was $11. How many ounces of hard candy did . ]
he purchase? Let x = the amount of the 25% copper alloy. Write and
solve an equation.
79. TRAVEL A car travels 100 miles east in 2 hours and .
30 miles north in half an hour. What is the average 0.25x +- 0.50(100C — % = 0.45(1000) ~ Original Equation |
speed of the car? 0.25x + 500 — 0.50x = 450 Distributive Property |
80. FINANCIAL LITERACY A candle supply store sells votive —0.25x + 500 = 450 Simplity. ;
wax and low-shrink wax. How many pounds of low- :
shrink wax should be mixed with 8 pounds of votive wax —0.25x + 500 — 500 = 450 — 500  Subtract 500 from
to obtain a blend that sells for $0.98 a pound? each side. i
r ~0.25x = —50 Simplify.
. =0.25x _ =50 Divide each
-025 = -0.25 side by —0.25.
X =200 Simplify.
v;g-\& ,V|\Lax Lowsil:lgrliltbwax 200 grams of the 25% alloy and 800 grams of the 50%
S— , RI— alloy should be used.
. J

144 | cChapter 2 | Study Guide and Review



L'___.’_. JPractice Test

Translate each sentence into an equation.

1. The sum of six and four times d is the same as d
minus nine.

2. Three times the difference of two times m and
five is equal to eight times m to the second power
increased by four.

Solve each equation. Check your solutions.
3. x-5=-11

2 el
4, g =w+ 1
t ——
5 £=-3
Solve each equation. Check your selution.
6. 20-5=13 7.8-3=9

8. MULTIPLE CHOICE At Mama Mia Pizza, the price
of a large pizza is determined by P = 9 + 1.5%,
where x represents the number of toppings
added to a cheese pizza. Daniel spent $13.50 on
a large pizza. How many toppings did he get?

AO
B1
C3
D5

Solve each equation. Check your solution.
9 5y—4=9y+8
10, 3(2k — 2) = —2(4k — 11)
11. GEOMETRY Find the value of x so that the figures
have the same perimeter.
X 14

X+ 3

12. Evaluate the expression |3t — 2u| + 5vift =2,
#=-5andv=-3.

Solve each equation. Then graph the solution set.

13. |p—4|=6

14. |26 +5|=9

D, N B0 58 58 o R o o s A7 T S T e T

Solve each proportion. If necessary, round to the
nearest hundredth.

a_16
15. 3=

Simi e 3!
Ui k+3° 5

17. MULTIPLE CHOICE Akiko uses 2 feet of thread for
every three squares that she sews for her quilt.

How many squares can she sew if she has 38 feet
of thread?

F 19
G 57
H 76
] 228

18, State whether the percent of change is a percent
of increase or a percent of decrease. Then find the
percent of change. Round to the nearest whole
percent.

original: 54 new: 45

19. Find the total price of a sweatshirt that is priced
at $48 and taxed at 6.5%.

20. SHOPPING Kirk wants to purchase a wide-screen
TV. He sees an advertisement for a TV that was
originally priced at $3200 and is 20% off. Find the
discounted price of the TV.

21. Solve 5x — 3y = 9 for y.
22, Solve A = %bh for h.

23. CHEMISTRY Deon has 12 milliliters of a 5%
solution. He also has a solution that has a
concentration of 30%. How many milliliters of
the 30% solution does Deon need to add to the
5% solution to obtain a 20% solution?

24, BICYCLING Shanee bikes 5 miles to the park in
30 minutes and 3 miles to the library in
45 minutes. What was her average speed?

25. MAPS On a map of North Carolina, the
distance between Charlotte and Wilmington
is 14.75 inches. If 2 inches equals 24 miles,
what is the approximate distance between the

two cities?
EconneclED.mcgraw-hilI.coml 145 @
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Gridded Response Questions

In addition to multiple-choice, short-answer, and extended-response questions, you will likely
encounter gridded-response questions on standardized tests. For gridded-response questions,
you must print your answer on an answer sheet and mark in the correct circles on the grid to
match your answer.

Strategies for Solving Gridded Response Questions
Read the problem carefully.

¢ Ask yourself: “What information is given?" “What do | need to find?" “How do | solve this
type of problem?”

* Solve the Problem: Use the information given in the problem to solve.

» Check your answer: If time permits, check your answer to make sure you have solved the

problem correctly.

Write your answer in the answer boxes.

» Print only one digit or symbol in each answer box.

* Do not write any digits or symbols outside the answer boxes.

10 [v

* You may write your answer with the first digit in the left answer
box, or with the last digit in the right answer box. You may leave
blank any boxes you do not need on the right or the left side of
your answer.

{
!

0600000600600

0E00600660/08)~

000000060,

000060660610
00066000060

000000600600~

0800600000600+

060060000060 |o

Fill in the grid.

* Fill in only one bubble for every answer box that you have written in.
Be sure not to fill in a bubble under a blank answer box.

* Fill in each bubble completely and clearly.

Standardized Test Example

Read the problem. Identify what you need to know. Then use the information
in the problem to solve.

GRIDDED RESPONSE Ashley is 3 years older than her sister, Tina. Combined,
the sum of their ages is 27 years. How old is Ashley?
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Read the problem carefully. You are told that Ashley is 3 years older than her
sister and that their ages combined equal 27 years. You need to find Ashley’s age.

Solve the Problem

Words  'Ashley's age plus Tina's age is equal to 27 years.
v

Variable Let a represent Ashley’s age. Then Tina's age is 8 — 3,
“YP” since she is 3 years younger than Ashley.

Equation a + {a—3) = 27 Fill in the Grid
115

Solve the equation for a. DD
a+{a—3Y=27  Original equation. T D@
20-3=127 Add like terms. % % % %
20 =30  Add 3 to each side. % % % %
a=15  Divide each side by 2. % é G%D %
Since we let a represent Ashley’s age, we know that she || DD
is 15 years old. DD DD

Read each problem. Identify what you need to 4, Maureen is driving from Raleigh, North Carolina,
know. Then use the information in the problem to Charlotte, North Carolina, to visit her brother
to solve. Copy and complete an answer grid on at college. If she averages 65 miles per hour on
MAULLS) b 220 the trip, then the equation —2%5 = 65 can be solved
1. Orlando has $1350 in the bank. He wants to for the distance d. Wha.t is the distance to the
increase his balance to a total of $2550 by nearest mile from Raleigh to Charlotte?

depositing $40 each week from his paycheck.
How many weeks will he need to save in order
to reach his goal? 5. Find the value of x so that the figures below have
the same area.

2. Fourteen less than three times a number is equal —

to 40. Find the number. I 6

i
3. The table shows the regular prices and sale prices (3x— 3t
of certain items at a department store this week.

181t

What is the percent of discount during the sale? - —
(dx—11) 1t
ltem I Reqular Price {S) l Sale Price (8)
pillows 25 20
sweaters 30 24
Fo——— e ; 6. The sum of three consecutive whole numbers
L & is 18. What is the greatest of the numbers?
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Cumulative, Chapters 1 and 2

T R T e s T T T e T

: : 5. The amount of soda, in fluid ounces, dispensed
e from a machine must satisfy the equation

Read each question. Then fill in the correct answer It}z — 0.4| = 20. Which of the fOllOWilng graphs
on the answer document provided by your teacher shows the acceptable minimum and maximum
or on a sheet of paper. amounts that can be dispensed from the
machine?
1. Which point on the number line best represents A e S B T I
the position of v/8? 194 196 198 20 202 204 206
A 8 C D B ——
ottt ——1} 194 196 198 20 202 204 206
=5-4-3-2-1 01 2 3 45
C =ttt
A -28 C 28 194 196 198 20 202 204 206
B 1 D4 D s

hd I 1 1
194 196 198 20 202 204 206
2, Find the value of x so that the figures have the
same area. 6. If 2 and b represent integers, ab = ba is an

example of which property?

(x—B)ft F Associative Property
G Commutative Property
2 H Distributive Property
J Closure Property
1514t
7. The sum of one fifth of a number and three is
it equal to half of the number. What is the number?

F 10 H 13 AS C 15
G 12 J 15 B 10 D 20

3. The elevation of Black Mountain is 27 feet more 8. Aaron charges $15 to mow the lawn and $10
than 16 times the lowest point in the state. If per hour for other gardening work. Which
the elevation of the lowest point in the state is expression represents his earnings?
257 feet, what is the elevation of Black Mountain? F 10k
A 4,085 feet C 4,139 feet G 150
B 4,103 feet D 4,215 feet H 15k + 10

15 4 104

4. The expression (3x? + 5x — 12) — 2(x2 + 4x + 9) 1o 10
is equivalent to which of the following?
F x2—3x-30 i :

5 ! Test-TakingTip
G x"+13x+6 | Question 2 Use the figures and the formula for area to set up an
H 5x2 + v —18 | aquation. The product of the length and width of each figure should
i beequal.

J x*43x-21 l\
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Short Response/Gridded Response

Record your answers on the answer sheet provided
by your teacher or on a sheet of paper.

9. The formula for the lateral area of a cylinder is
A = 2mrh, where r is the radius and / is the
height. Solve the equation for h.

10. GRIDDED RESPONSE Solve the proportion & = -

11. GRIDDED RESPONSE The table shows the cost of
renting a moving van. If Miguel budgeted $75,
how many miles could he drive the van and

maintain his budget?
Maving Yan Rentals
$50 for up to
e 300 miles
$0.20 per mile
Variable Fee over 300

12. Find the height of a soup can if the area of the
label is 302 square centimeters and the radius of
the can is 4 centimeters. Round to the nearest

l 13. GRIDDED RESPONSE Lara's car needed a particular
! part that costs $75. The mechanic charges $50 per

hour to install the part. If the total cost was $350,
how many hours did it take to install the part?

14, Lucinda is buying a set of patio furniture that is
on sale for % of the original price. After she uses

a $50 gift certificate, the total cost before sales tax
is $222. What was the original price of the patio
furniture?

Extended Response

Record your answers on a sheet of paper. Show
your work.

15. The city zoo offers a yearly membership that
costs $120. A yearly membership includes free
parking. Members can also purchase a ride pass
for an additional $2 per day that allows them
unlimited access to the rides in the park.
Nonmembers pay $12 for admission to the park,
$5 for parking, and $5 for a ride pass.

a. Write an equation that could be solved for the
number of visits it would take for the total
cost to be the same for a member and a
nonmember if they both purchase a ride pass
each day. Solve the equation.

b. What would the total cost be for members and
nonmembers after this number of visits?

¢. Georgena is deciding whether or not to
purchase a yearly membership. Explain how
she could use the results above to help make

whole number. her decision.
{ —_
i Need ExtraHelp?
If you missed Question... E 1 2 3 4 5 6 7 ] 9 10 11 12 13 14 15
LGO to Lesson... 1 02 | 2.4 | 2-3 | 1-4 | 25 !. 1-3 | 2-4 | 141 2-§ | 26 | 23 28 | 23 | 23 2-1.)
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Get Ready for the Chapter

Dlagnose Readlness I You have two optlons for checklng prereqmsﬂe skllls

[1 Texthook Option Take the Quick Check below. Refer to the Quick Review for help.

‘ QuickCheck

Graph each ordered pair on a coordinate grid. _ Example 1

1. (-3,3) 2. (-2,1) 3. (3,0 Graph (3, —2) on a coordinate grid.

4, (-5,5) 5. {0, 6) 6. (2, 1) y il
Write the ordered pair for 3 B 1
each point. ol im B ;

7. A 8.8 Bl | [ 1. o ,,

F Fo
8.0 10. D [s] X
A
11. F 12. G .
D
Solve each equationfory,. —m
13, 3x+ y=1 14.8—y=ux . Solve x— 2y = B for y.
15, 5x— 2y =12 16. 3x+ 4y=10 x—2y=28 Original equation
17. 3_1_y35X 18 y+1 —x42 X—x—2y=8-x Subtract x from each side.
2 3 —2y=8-—x Simplify.
-2y _8-—x

— =— 5 Divide each side by —2.

y= -;-x -4 Simplify.

Evaluate H for each set of values. m

19327 b=6 0=, d=5 Evaluate 2= for 2= 3, 0= 5, 0= —2, and d = 6.

20, a=-3,b=0,c=3,d=—1 H Original expression

M. d==5bhb=—=50c=5d=8 _ d-45 Substitute 3 for a, 5 for &, —2 for ¢,

' ' ’ T —2—(—6) and —6 for d.

2. a=—6,h=3,c=8,d=2 —2 o
=7 Simplify.

23. MOVIES A movie made $297.2 million in 22 wegks. How i

much did the movie make on average each week? = _4+2 Divide —2 and 4 by their GCF, 2.

_ =1 - 1 Simplify. The signs are different
-2 2 so the guotient is negative.

[2 Online Option Take an online self-check Chapter Readiness Quiz at connectED.megraw-hill.com. @
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Get Started on the Chapter

You will learn several new concepts, skills, and vocabulary terms as you study
Chapter 3. To get ready, identify important terms and organize your resources.
You may wish to refer to Chapter 0 to review prerequisite skills.

- — 225
[FIEE| StudyOrganizer . NewVocabulary |
Linear Functions Make this Foldable to help you organize English Espaiiol
i your Chapter 3 notes about graphing relations and functions. . . -
 Begin with four sheats of grid paper, linear equation p.155 ecuacion lineal
standard form  p. 155 forma estandar
constant p.155 constante
x-intercept p.156 interseccion x
1 Fold each sheet of grid y-intercept  p.156 interseccién y
paper in half from top to . : -
bottom. linear function p.163 funcion lineal
parent function p.163 crie la function
family of graphs  p. 163 |a familia de graficas
root p.163 raiz
2 Cutalong fold. Staple the 4"?‘%; rate of change  p.172  tasa de cambio
= eight half-sheets together _ .
to form a booklet. i : : slope p.174 pendiente
';J i direct variation p.182 variacion directa
constant of variation p.182 constante de variacion
_ 7un arithmetic sequence  p. 189  sucesion arithmética
. . | e
3 Cuttabs into margin. The : . inductive reasoning  p.196  razonamiento inductivo
top tab is 4 lines wide, the ! 5] ) _ . _
next tab is 8 lines wide, and ! o deductive reasoning p. 196 razonamiento deductivo

50 on. When you reach the
bottom of a sheet, start the
next tab at the top of the page.

4 Label each of the tabs with
a lesson number. Use the extra
pages for vocabulary.
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| ReviewVocabulary bceG ]

| origin origen

| the point where the two axes

in a coordinate plane inte
| with coordinates (0, 0)
| X-axis eje x the
horizontal number fing on
a coordinate plane

y-axis eje y the vertical

number line ¢n a coordinate plane

rsect

L LY
—| y-axis
—| ejey

{0,0)

10
|| origin —
) x-axis
|| origen
1u| eje x

! L1

[ 1=
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: i;«lgehra Lab
Analyzing Linear Graphs

Analyzing a graph can help you leamn about the relationship between two
quantities. A linear function is a function for which the graph is a line.
There are four types of linear graphs. Let’s analyze each type.

Content Standards

@Gommun Core State Standards

FIF4 For a function that models a relationship between two
quantities, interpret key features of graphs and tabies in terms of the

quantities, and skeich graphs showing key features given a verbal

description of the relationship.

Activity 1 Line that Slants Up

Analyze the function graphed at the right.
a. Describe the domain, range, and end behavior.

b. Describe the intercepts and any maximum or minimum points.

y

i

c. Identify where the function is positive, negative, increasing, and decreasing.

d. Describe any symmetry.

a. The domain and range are all real numbers. As you move left, the graph goes
down. So as x decreases, y decreases. As you move right, the graph goes up.
So as x increases, y increases.

b. There is one x-intercept and one y-intercept. There are no maximum or

y
)/O x

¥

£ pisrsen]

minimum points.

c. The function value is 0 at the x-intercept. The function values are negative to
the left of the x-intercept and positive to the right. The function goes up from
left to right, so it is increasing on the entire domain.

d. The graph has no symmetry.

5

Lines that stant down from left to right have some different key features.

alyze the function graphed at the right.

a. Describe the domain, range, and end behavior.

P

X

x-intercept i
The function values |

are negative to the
left, and positive to
the right.

Activity 2 Line that Slants Down
An \

¥

N

b. Describe the intercepts and any maximum or minimum points.
c. Identify where the function is positive, negative, increasing, and decreasing.

d. Describe any symmetry.

a. The domain and range are all real numbers. As you move left, the graph
goes up. So as x decreases, i increases. As you move right, the graph goes
down. So as x increases, y decreases.

b. There is one x-intercept and one y-intercept. There are no maximum or
minimum points.

¢. The function values are positive to the left of the x-intercept and negative
to the right.
The function goes down from left to right, so it is decreasing on the entire
domain.

d. The graph has no symmetry.

TN
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Algebra Lab
Analyzing Linear Graphs continued

Horizontal lines represent special functions called constant functions.

Activity 3 Horizontal Line

Analyze the function graphed at the right.

¥
a. The domain is all real numbers, and the range is one value. As you move left or D
right, the graph stays constant. So as x decreases or increases, y is constant.
b. The graph does not intersect the x-axis, so there is no x-intercept. The o x
graph has one y-intercept. There are no maximum or minimum points.
¢. The function values are all positive. The function is constant on the entire domain.

d. The graph is symmetric about any vertical line.
e

Vertical lines represent linear refations that are not functions.

Activity 4 Vertical Line

Analyze the relation graphed at the right. 17

3
a. The domain is one value, and the range is all real numbers. This relation is not a
function. Because you cannot move left or right on the graph, there is no end behavior.

b. There is one x-intercept and no y-intercept. There are no maximum or minimum points. o x

c. The y-values are positive above the x-axis and negative below. Because you cannot
move left or right on the graph, the relation is neither increasing nor decreasing. Y

d. The graph is symmetric about itself.

|

Analyze the Results
1. Compare and contrast the key features of lines that slant up and lines that slant down.

2. How would the key features of a horizontal line below the x-axis differ from the
features of a line above the x-axis?

3. Consider lines that pass through the origin.

a. How do the key features of a line that slants up and passes through the origin
compare to the key features of the line in Activity 1?

b. Compare the key features of a line that slants down and passes through the origin
to the key features of the line in Activity 2.

¢. Describe a horizontal line that passes through the origin and a vertical line that
passes through the origin. Compare their key features to those of the lines in
Activities 3 and 4.

Py
4, G_E__S.,E\TUOLS Place a pencil on a coordinate plane to represent a line. Move the pencil
to represent different lines and evaluate each conjecture.
a. True or false: A line can have more than one x-intercept.

b. True or false: If the end behavior of a line is that as x increases, y increases, then the
function values are increasing over the entire domain.

¢. True or false: Two different lines can have the same x- and y-intercepts.

Sketch a linear graph that fits each description.
5. as x increases, y decreases 6. one x-intercept and one y-intercept
7. has symmetry 8. is not a function
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Then

o You rapresented

relationships among equations, intercepts,  saves an average of 17 trees,

quantities using and zeros, 7000 gallons of water, 3 barrels of

equations, Graph linear g:; :frilltlisatgg 3.3 cubic yards of
equations. PaCE.

@hd NewVocabulary

™ linear equation
standard form
constant
X-intercept
y-inmtercept

Common Core
¥/ State Standards

Harald Sund/The image Bank/Getly Imapes

Content Standards

EIR4 For a function that
models a relationship
betwesn two quantities,
interprat key features of
graphs and tables in terms
of the quantities, and sketch
graphs showing key features
given a verbal description of
the relationship.

EIR7a Graph lingar and
quadratic functions and
show intercepts, maxima,
and minima.

Mathematical Practices

B Look for and express
regularity in repeated
reasoning.

[+) !dentlfy Imear

o Recycllng one ton of waste paper .

The relationship between the amount '
of paper recycled and the number of *
trees saved can be expressed with
the equation y = 17x, where y 3
represents the number of frees and x ™

represents the tons of paper recycled..

Linear Equations and Intercepts A linear equation is an equation that

forms a line when it is graphed. Linear equations are often written in the
form Ax + By = C. This is called the standard form of a linear equation. In this
equation, C is called a constant, or a number. Ax and By are variable terms.

l :5: Keyconcept Standard Form ofa Linear Equatlon

Wurds The standard form of a llnear equation isAx4 By = C
where A= 0, Aand B are not both zerp, and A, 8,and C
are integers with a greatest common factor of 1.
Examples In3x+2y=5A=3,B=2,and C=5.
nx=-=7,A=1,8B=0,and C=—7.
k=ﬁ= e T T el E .rﬁg»ﬁ.:;-r-m#

FETTH ) Identify Linear Equations

Determine whether each equation is a linear equation. Write the equation
in standard form.

a y=4-3x
Rewrite the equation so that it appears in standard form.
y=4-73x Original equation
Y+ 3x=4—3x+3x  Add3xtoeach side.
Ix+y=4 Simplify.

The equation is now in standard form where A =3, B = 1, and C = 4. This
is a linear equation.

b.6x—xy=4

Since the term xy has two variables, the equation cannot be written in the form
Ax + By = C. Therefore, this is not a linear equation.

P GuidedPractice

1A 2y =1

1B, y=x*—4

connectED.mcgraw-hill.com

155



ReadingMath

Intercepts Usually, the
individual coordinates are
called the x-intercept and the
y-intercept. The x-intercept
20 is lpcated at (20, 0).The
y-intercept 30 is located at
(0, 30).

A linear equation can be represented on a coordinate [AtThe yntercept 2, 117 1_|
graph. The x-coordinate of the point at which the graph the x-coordinate is 0.h |
of an equation crosses the x-axis is an x-intercept. The — —
y-coordinate of the point at which the graph crosses !
the y-axis is called a y-intercept.

The graph of a linear equation has at most one x-intercept
and one y-intercept, unless it is the equation x = 0 or

y = 0, in which case every number is a y-intercept or
an x-intercept, respectively.

SENCETG AL R G U ST T (P2 Find intercepts from a Graph

4

L

Find the x- and y-intercepts of the line
graphed at the right.

A x-intercept is 0; y-intercept is 30.

B x-intercept is 20; y-intercept is 30.

MIEEELL
-

C x-intercept is 20; y-intercept is 0.

51015%
HEEREE

D x-intercept is 30; y-intercept is 20.

Read the Test item

We need to determine the x- and y-intercepts of the line in the graph.

Solve the Test ltem

BEEEl Find the v-intercept. Look for the point where the line crosses
the x-axis.

The line crosses at (20, 0). The x-intercept is 20 because it is the
x-coordinate of the point where the line crosses the x-axis.

BTH] Find the y-intercept. Look for the point where the line crosses
the y-axis.

The line crosses at (0, 30). The y-intercept is 30 because it is the
y-coordinate of the point where the line crosses the y-axis.

Thus, the answer is B.

Gym Membershi
GuidedPractice yym P
2. HEALTH Find the x- and y-intercepts of - :gg
the graph. =
B 200
F x-intercept is 0; y-intercept is 150. = 5o >
G x-intercept is 150; y-intercept is 0. = ";g .
H x-intercept is 150; no y-intercept. o 1 73 45 8
J No x-intercept; y-intercept is 150. Number of Months

f]
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StudyTip

Defining Variables

In Example 3, time is the
independent variable, and
volume of water is the
dependent variable,

> SWIMMING POOL A swimming pool is being drained

| StudyTip

Intercepts The x-intercept is
where the graph crosses the
x-axis. So the p-value is
always 0. The w-intercept is
where the graph crosses the
y-axis. So, the x-value Is
always 0.

@LEE RN LRSI ERY Find Intercepts from a Table

Drairing a Pool
at a rate of 720 gallons per hour. The table shows the

function relating the volume of water in a pool and

Time {h} | Volume (gal)

the time in hours that the pool has been draining. J
0 10,080
a. Find the x- and y-intercepts of the graph of
the function. 2 8640
. ) 6 5760
x-intercept = 14 14 is the value of x when y = 0.
y-intercept = 10,080 10,080 is the value of y when x = 0. 10 2880
12 1440
14 0
b. Describe what the intercepts mean in Draining a Pool
this situation. 12,000 —
The x-intercept 14 means that after 14 e i
hours, the water has a volume of 0 gallons, & 8000 <
or the pool is completely drained. g 600 \1.\
=
The y-intercept 10,080 means that the pool s 4000 \..\
contained 10,080 gallons of water at time 0, i ~
or before it started to drain. This is shown A, R
in the graph. Time (h)
b GuidedPractice -
Distance
3. DRIVING The table shows the function relating the (mi)
distance to an amusement park in miles and the 0 248
time in hours the Torres family has driven. Find ] 186
the x- and y-intercepts. Describe what the intercepts B 7T
mean in this situation.
3 62
4 0

2 Graph Linear Equations By first finding the x- and y-intercepts, you have
the ordered pairs of two points through which the graph of the linear equation
passes. This information can be used to graph the line because only two points are
needed to graph a line.

| 2Elu]:1[C) Graph by Using Intsrcepts
> Graph 2x + 4y = 16 by using the x- and y-intercepts.

To find the x-intercept, let y = 0.

2x+ 4y =16 Original equation

2x + 4{0) =16 Replace y with 0.
2x=16 Simplify.

x=8 Divide each side by 2.

The x-intercept is 8. This means that the graph intersects the x-axis at (8, 0).

|10
|l connectED.megraw-hill.com I 157 D)




To find the y-intercept, let x = 0. N
2v+ 4y =16 Original equation
y 0 M\
200 + 4y =16 Replace x with 0.
dy=16  Simplity x
y=4 Divide each side by 4. o1 |
The y-intercept is 4. This means the graph intersects
the y-axis at (0, 4).
Plot these two points and then draw a line through them.
StudyTip ] » GuidedPractice
Equivatent Equations . . _ r
Rewriting equations by Graph each equation by using the x- and y-intercepts.
solving for y may make it 4A. —x + 2y=3 4B. y=-x- 5
easier to find values for y. k.
—X+2y=3—oy= x-;S
e
Note that the graph in Example 4 has both an x- and I vk 4),,= oL}
a y-intercept. Some lines have an x-intercept and no 0D -t
y-intercept or vice versa. The graph of y = b is a horizontal
line that only has a y-intercept (unless b = 0). The (a.0) 1
intercept occurs at (0, b). The graph of x = a is a vertical 0 X
line that only has an x-intercept (unless # = 0). The
intercept occurs at (a, 0).

Every ordered pair that makes an equation true represents
a point on the graph. So, the graph of an equation
represents all of its solutions. Any ordered pair that does
not make the equation true represents a point

that is not on the line.

3T Graph by Making a Tabie

Graphy = %—x +2.
The domain is all real numbers. Select values from the domain and
make a table. When the x-coefficient is a fraction, select a number
from the domain that is a multiple of the denominator. Create
ordered pairs and graph them.

X % X+2 | vy | xn !

1 I aatl
-3 [ J-B+2 | 1 | =30 -
o
0 %(o)+2 2 | 02 =
&
3 %(3)+2 3 | 33 ) x
6 %(6) +2 | 4| 49
P GuidedPractice

Graph each equation by making a table.
SA. 2y —y=2 8B.x=3 5C. y=-2

158 | Lesson 3-1 | Graphing Linear Equations



Check Your Understanding \/

Example 1  Determine whether each equation is a linear equation. Write yes or no.
If yes, write the equation in standard form.

1L x=y-5 2. —2x—3=y 3 4y +6=2 42— Jy=2

Examples 2-3Find the x- and y-intercepts of the graph of each linear function.
Describe what the intercepts mean.

5. Increasing Temperature . :“-Pn-éitim_of Scuba Diver |
) /{ Time {5} Depth {m)
Pa X
w 7
= 1
g 0 y
2 5 10 15 2925 30 35
g 7 [
g -2 7
L
3 12 0

Time {min)

Example 4  Graph each equation by using the x- and y-intercepts.
T.y=4+x 8 2xr—-5y=1

Example 5  Graph each equation by making a table.
9 x+2y=4 10. -3+2y=-5 1. y=3

12, @REASDNING The equation 5x + 10y = 60 represents the
number of children x and adults y who can attend the rodeo
for $60.

a. Use the x- and y-intercepts to graph the equation.
b. Describe what these values mean.

ICHAMBIONSHIES
¥ Y AN

Children 12 And Under $5
Adults $10

Practice and Problem Solving

Example 1 Determine whether each equation is a linear equation. Write yes or no. If yes, write
the equation in standard form.

@ 5:+y2=2 14.8 +y=4x 15, 9xy —6x =7
16. 4% +9 = —4 17. 12x =7y — 10y 18. y=4x+x

Example 2  Find the x- and y-intercepts of the graph of each linear function.

19, [ VI TTTT 20,
Ax+ 3y =12
X+ 3y ] [ =
|
\\ 2| o
1| 1
[} X
N 0 2
i N 1 3
Al
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Example 3  Find the x- and y-intercepts of each linear function. Describe what the
intercepts mean.

21, Descent of Eagle 22, ) om Ha

2 : !
&=
€16 [
&1 N
£ 8 oy

4

0

1234567
Time (5)

=T - 0 ]
O|= M| w|

Example 4  Graph each equation by using the x- and y-intercepts.

23. y=4+2x 24, 5-y=-3x 25. x=5y+5

6. x+y=4 27, x—y=-3 28. y=8—6x
Example 5  Graph each equation by making a table.

29. x=-2 30. y=-4 3. y=—8x

32, 3x=y B.y—-8=—x M. x=10-y

@ TV RATINGS The number of people who watch a singing competition can be given
by p = 0.15v, where p represents the number of people in millions who saw the
show and v is the number of potential viewers in millions.

a. Make a table of values for the points (v, p).
b. Graph the equation.

¢. Use the graph to estimate the number of people who saw the show if there are
14 million potential viewers.

d. Explain why it would not make sense for v to be a negative number.

Determine whether each equation is a linear equation. Write yes or no. If yes, write
the equation in standard form.

1_ x_104+2
36.x+?-7 3. 5=10+ 3
8. 7n-8m=4-2m 39.32+b-2=b
40. 2r — 3rt + 5t =1 M A5
42, FINANCIAL LITERACY James earns a monthly salary of $1200 and a commission of
$125 for each car he sells.
a. Graph an equation that represents how much James earns in a month in which
he sells x cars.
b. Use the graph to estimate the number of cars James needs to sell in order
to earn $5000.
Graph each equation.
43, 25x — 4=y 4. 1.25x + 75 =y 45. y+3x=3
8. 2x 4y =7 47.2x—3=4y +6 48. 3y —7=4x+1

49, @5 REASONING Mrs. Johnson is renting a car for vacation and plans to drive a total
of 800 miles. A rental car company charges $153 for the week including 700 miles
and $0.23 for each additional mile. If Mrs. Johnson has only $160 to spend on the
rental car, can she afford to rent a car? Explain your reasoning,

Y
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50. AMUSEMENT PARKS An amusement park charges $50 for admission before 6 P.m.
and $20 for admission after 6 .M. On Saturday, the park took in a total of §20,000.

a. Write an equation that represents the number of admissions that may have been
sold. Let x represent the admissions sold before 6 p.M., and let y represent the
admissions sold after 6 P.m.

b. Graph the equation.
¢. Find the x- and y-intercepts of the graph. What does each intercept represent?

Find the x-intercept and y-intercept of the graph of each equation.
@) 5x+3y=15 52, 2x — 7y = 14 53, 2vr -3y =5
54. 6x + 2y =8 55. y = 1x - 3 56. y = 2x + 1

57. ONLINE GAMES The percent of teens who play online games can be modeled by
p= 14—5t + 66. p is the percent of students, and  represents time in years since 2000.

a. Graph the equation.
b. Use the graph to estimate the percent of students playing the games in 2008.

58. £5* MULTIPLE REPRESENTATIONS In this problem, you will explore x- and y-intercepts
of graphs of linear equations.

a. Graphical If possible, use a straightedge to draw a line on a coordinate plane
with each of the following characteristics.

x-imercept, exactly no x-intercept, exactly

R A Jl no p-intercept 2 x-intercepts y-intercept 2 y-intercepts

b. Analytical For which characteristics were you able to create a line and for which
characteristics were you unable to create a line? Explain.

c. Verbal What must be true of the x- and y-intercepts of a line?

H.0.T. Prohlems  Use Higher-Brder Thinking Skills

50. BSYREGULARITY Copy and complete each table. State whether any of the tables
show a linear relationship. Explain.

er of a Sguare Area of a Square Volume of a Cube

de Leng Perimete de Leng Area Side Length Volume

B | G| DO | —
||| =

60. REASONING Compare and contrast the graphs of y = 2x + 1 with the domain
{1,2,3,4} and y = 2x + 1 with the domain of all real numbers.

OPEN ENDED Give an example of a linear equation of the form Ax + By = C for each
condition. Then describe the graph of the equation.
61. A=0 62. B=0 63. C=0

64. WRITING IN MATH Explain how to find the x-intercept and y-intercept of a graph and
summarize how to graph a linear equation.
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Standardized Test Practice

65. Sancho can ride 8 miles on his bicycle in 67. SHORT RESPONSE Selena deposited $2000 into
30 minutes. At this rate, about how long a savings account that pays 1.5% interest
would it take him to ride 30 miles? compounded annually. If she does not deposit
A 8 hours any more money into her account, how much

will she earn in interest at the end of one year?
B 6 hours 32 minutes

C 2 hours 68. A candle burns as shown in the graph.
D 1 hour 53 minutes

Candle Height
66, GEOMETRY Which is a true statement about the
relation graphed? :;
\
Surface Area of Cube fg A
E 16
oy 5 [ ] g 1 h
Es ¥
N
S 4 8 \
5 30 6
£ » h ; X
@ 10
0
0 t 123456789
1 2 3 4 5 6 Time (h)
Side Length (cm) If the height of the candle is 8 centimeters,
F The relation is not a function. approximately how long has the candle
ing?
G Surface area is the independent quantity. LT
H The surface area of a cube is a function of A 0hours C 64 minutes
UL B 24 minutes D 5L hours

J As the side length of a cube increases,
the surface area decreases.

e —— .
Spiral Review

69. FUNDRAISING The Madison High School Marching Band sold solid-color gift wrap
for $4 per roll and print gift wrap for $6 per roll. The total number of rolls sold was
480, and the total amount of money collected was $2340. How many rolls of each
kind of gift wrap were sold? (Lesson 2-9)

Solve each equation or formula for the variable specified. (Lesson 2-8)
70. S = (A +1), for A N.2g—m=5—gh,forg

72.yT+a=c,fory 13 4z+b=2z+¢ forz

Skills Review

Evaluate each expressionif x=2,y=5,andz=7.

74, 3x% — 4y 75 7
2
. (2)°+2 77. 22— P 4+ 5x2
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You grabhed linear @

w
=t

equations by using
tables and finding
roots, zeros, and
intercepts.

NewVocabulary
linear function

parent function

family of graphs

root

Z6ros

Common Core
State Standards

Content Standards
AREI10 Understand that
the graph of an equation in
two variables is the set of all
its solutions plottad in the
coordinate plans, often

forming & curve (which could '

be a ling).

FIF7a Graph linear and
quadratic functions and
show intercepts, maxima,
and minima.

Mathematical Practices
4 Model with mathematics.

Solve linear equations @ The cost of braces can vary widely. The
by graphing. graph shows the balance of the cost olf % 3000
; treatments as payments are made. This E
tﬂﬁ:ﬂ;‘;ﬁt‘::"ﬂ:n is modeled by the function b = —85p + "g fx \
by graphing 5100, where p represents the number of & | N
. $85 payments made, and b s the 0 1020304050 60 p |
remaining balance. Number of $85 Payments

Solve by Graphing A linear function is a function for which the graph is a line.

The simplest linear function is f(x) = x and is called the parent function of the
family of linear functions. A family of graphs is a group of graphs with one or more
similar characteristics.

_:51 KeyConcept Linear Function

Parent function: X =x T ]

Type of graph: line - _ f

Domain: all real numbers V|

Range: all real numbers | il

AT
11

L-' ke b - T = -

- = o T

The solution or root of an equation is any value that makes the equation true.

A linear equation has at most one root. You can find the root of an equation by
graphing its related function. To write the related function for an equation, replace
0 with f{x).

Linear Equation Related Function

fxy=2x—-Bory=2x-8

Er— e

Values of x for which f(x) = 0 are called zeros of ] T 1 T 1

the function f. The zero of a function is located ] y=2x—6]

at the x-intercept of the function. The root of an

equation is the value of the x-intercept. So:

* 4 is the x-intercept of 2x — 8 = 0.

e 4 is the solution of 2x — 8 = 0.

edistherootof2x —8=0.

» 4 js the zero of f(x) = 2x — 8.

‘ l
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StudyTip

Zeros from tables

The zero is located at the
X-intercept, so the value of y
will equal 0. When looking at
a {able, the zero s the
x-value when y = 0.

ZELNIER] Solve an Equation with One Root

3(2) = 3(lx)

Solve each equation.

s
a.0—3x 2

M Solve algebraically.

0=3v_2

3

O+2=%—x-2+2

3

6=x
The solution is 6.
b. 3x4+1==2

A Solve by graphing.

Find the related function. Rewrite the equation with 0 on the right side.

3x+1=-2
x+14+2=-2+4+2
3x4+3=0

Original equation

Add 2 to each side.

Multiply each side by 3.

Solve.

Original equation

Add 2 to each side.

Simplify.

The related function is f(x) = 3x + 3. To graph the function, make a table.

]
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) GuidedPractice
1A 0=2x+6

o4
x M=3x+3 | 0| (i)
2 2| fa=3-2+3]| 3] 2-9 /
=1 | f=1)=3(-1)+3 0 (=1.0) =
] x
The graph intersects the x-axis at —1. /
So, the solution is —1.

1B. -1.25x+3=0

For equations with the same variable on each side of the equation, use addition or
subtraction to get the terms with variables on one side. Then solve.

3%1,17:[:4-2 Solve an Equation with No Solution

Solve each equation.
a3x+7=3x+1

[ERYEl Solve algebraically.

Ix—3x 4+ 6=3x—3x

6=0

Ix+7=3x+1
x+7—-1=3x+1-1
3x + 6 =3x

Original equation
Subtract 1 from each side.
Simplify.

Subtract 3x from each side.

Simpiify.

The related function is f(x) = 6. The root of a linear equation is the value of

x when f(x) = 0. Since f(x) is always equal to 6, this equation has no solution.




Real-WorldCareer
Entertainment Manager

| An entertainment manager

supervises tech tests, calls
show cues, schedules
performances and
performers, coaches
employees and guest talent,
and manages expenses.
Entertainment managers
need a college degree in a
field such as communication
or theater.

Comstock/PunchStock/Jupiter Images

4

b

b.2x—4=2x—6

[EOITE] Solve by graphing. 0
2x—4=2x—6 Original equation & N
2x—4+6=2x—6+6 Add 6 to each side. -
2x +2=2x Simplify. 5 -
2x—x4+2=2x—-2x Subtract 2x from each side.
2=0 Simplify.

Graph the related function, which is f{x) = 2. The graph
does not intersect the x-axis. Thus, there is no solution.

GuidedPractice
2A. 4x+3=4x-5

2

* |Real-Warld Example 3 (£ 1[0

CARNIVAL RIDES Emily is going to a local
carnival. The function m = 20 — 0.75r
represents the amount of money m she
has left after r rides. Find the zero of
this function. Describe what this value

4

L

means in this context.

Make a table of values.

2B. 2 —3x=6-3x

Estimate Solutions by Graphing Graphing may provide only an estimate.
In these cases, solve algebraically to find the exact solution.

wraphing

Carnival

Amount of Money (5}

25
i 0 0 L
15 [T
m=20—0.75(0) | 20 (0, 20) 10 A
m=20—0755) | 16.25 | (5,16.25) 5

The graph appears to intersect the
r-axis at 27.

Next, solve algebraically to check.

m = 20 — 0.75r
0=20-10.75r
0 + 0.75r = 20 — 0.75r + 0.75r
0.75r =20
0.75r _ 20
0.75 0.75
r = 26.67

Py,
0 5 101520 25 30 35 40 45 r
Number of Rides

Original equation
Replace m with 0.

Add 0.75r to each side.
Simplify.

Divide each side by 0.75.

Simplify and round to the nearest hundredth.

The zero of this function is about 26.67. Since Emily cannot ride part of a ride, she
can ride 26 rides before she will run out of money.

GuidedPractice

3. FINANCIAL LITERACY Antoine’s class is selling candy to raise money for a class
trip. They paid $45 for the candy, and they are selling each candy bar for $1.50.
The function y = 1.50x — 45 represents their profit y when they sell x candy
bars. Find the zero and describe what it means in the context of this situation.
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Check Your Understanding

Examples 1-2 Solve each equation by graphing. Verify your answer algebraically.

1. -2x+6=0 2. —x-3=0
3 4x—-2=0 4, 9x+3=0
9. 2x—-5=2x+8 6. 4x+ 1l =4x -~ 24
7.3x—=5=3x-10 8 —6x+3=-6x+5

Example 3 9. NEWSPAPERS The function w = 30 — 2n represents the weight w in pounds of the
papers in Tyrone’s newspaper delivery bag after he delivers n newspapers. Find
the zero and explain what it means in the context of this situation.

Practice and Problem Solving

Solve each equation by graphing. Verify your answer algebraically.

10. 0=x-5 1. 0=x+23 12. 5-8x =16 — 8x

13. 3v — 10 =21 + 3x 14, 4x - 36 =0 15,0 ="7x + 10

16. 2x + 22 =0 @ 5x-5=5:+2 18. —7x +35=20—7x
19, —4x — 28 =3 — 4x 20, 0 = 6x — 8 21. 12x + 132 = 12x — 100

Example 3 22. TEXTING Sean is sending texts to his friends. The function y = 160 — x represents
the number of characters y the message can hold after he has typed x characters.
Find the zero and explain what it means in the context of this situation.

23. GIFT CARDS For her birthday Kwan receives a $50 gift card to download songs. The
function m = —0.504 + 50 represents the amount of money m that remains on the
card after a number of songs d are downloaded. Find the zero and explain what it
means in the context of this situation.

Solve each equation by graphing. Verify your answer algebraically.

20, -7 = 4x + 1 25. 4 — 2x = 20 26. 2 — 5x = —23
27.10-3x =0 28. 15+ 6x =0 29, 0 = 13x + 34
30. 0=22x— 10 31.25x— 17 =0 20=7+%

38.0=3-2 34, 13x + 117 =0 35, 24x - 72 =0

36. SEA LEVEL Parts of New Orleans lie 0.5 meter below sea level. After d days of rain
the equation w = 0.3d — 0.5 represents the water level w in meters. Find the zero,
and explain what it means in the context of this situation.

37. @MODELING An artist completed an ice sculpture when the temperature was
—10°C. The equation ¢ = 1.25h — 10 shows the temperature /i hours after the
sculpture’s completion. If the artist completed the sculpture at 8:00 A.m., at what
time will it begin to melt?

Solve each equation by graphing. Verify your answer algebraically.
38.7-3x=8-4x 39.19+3x=13+x 40, 16x + 6 = 14x + 10
41.15x —30 =5r—50 42 Zx—5=3r—10 43.3x— 11 =3x -8

o
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44,

HAIR PRODUCTS Chemical hair straightening makes curly hair straight
and smooth. The percent of the process left to complete is modeled by
p = —12.5¢ + 100, where ! is the time in minutes that the solution is left
on the hair, and p represents the percent of the process left to complete.
a. Find the zero of this function.

b. Make a graph of this situation.

c. Explain what the zero represents in this context.

d. State the possible domain and range of this function.

MUSIC DOWNLOADS In this problem, you will investigate the change between

two quantities.
a. Copy and complete the table.

Number of Songé Total Cost -rméi Cost
Downloaded ($} Number of Songs Downloaded
2 4
4 8
6 12

b. As the number of songs downloaded increases, how does the total
cost change?

¢. Interpret the value of the total cost divided by the number of songs
downloaded.

H.O.T. Problems Use Higher-Order Thinking Skills

46.

47.

49,

50.

ERROR ANALYSIS Clarissa and Koko solve 3x + 5 = 2x + 4 by graphing the related
function. Is either of them correct? Explain your reasoning.

i]

Clawisse i Koko
Ix+S=2Ix+ 4 i Bx+S5=s2+ ¢
2 TTTTTT P N c
x+S=4 LA y
y=x+§-\-4 le‘ x+1=0
y=x+9 /}f’; yEx+t
x = -9 ,/ 2 x=-1 o x
4
V.
;J(ug—.4 o| 1 4=
p »
]

CHALLENGE Find the solution of 2(x + 3) = 3(x + 5) by
solution algebraically.

graphing. Verify your

s @,}TOOLS Explain when it is better to solve an equation using algebraic methods

and when it is better to solve by graphing.

OPEN ENDED Write a linear equation that has a root of —%. Write its related
function.

WRITING IN MATH Summarize how to solve a linear equation algebraically
and graphically.

connectghill.com .
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Standardized Test Practice

51. What are the x- and y-intercepts of the graph 53. Which is the best estimate for
of the function? the x-intercept of the graph of § )
) the linear function represented
in the table? LI
A between O and 1 2 !
B between 2 and 3 31t
C between 1 and 2 a3
D between 3 and 4
0 X
4
54. EXTENDED RESPONSE Mr. Kauffmann has

A 3,6 C3-6 - .
the following options for a backyard pool.

B 6 -3 D -6,3

| 10t
52. The table shows the cost C of renting a 181t .
pontoon boat for 1t hours. : 1]
_Hours L 2 3 2
YOl 725 | 145 | 217s | 1zt
. ) ;5 ; If each pool has the same depth, which pool

Which equation best represents the data? would give the greatest area to swim? Explain

F C =725 HC=2175-725h | your reasoning.

GC=h+725 J C=7.25h+21.75 !

N

Spiral Review

Find the x- and y-intercepts of the graph of each linear equation. (Lesson 3-1)
85. y=2x+10 86. 3y =6x -9 57. 4x — 14y =28
58. FOOD If 2% milk contains 2% butterfat and whipping cream contains

9% butterfat, how much whipping cream and 2% milk should be mixed to

obtain 35 gallons of milk with 4% butterfat? (Lesson 2-9)

Translate each sentence into an equation. (Lesson 2-1)

59. The product of 3 and m plus 2 times n is the same as the quotient of 4 and p.

60. The sum of x and five times y equals twice z minus 7.

Skills Review

Simplify.

6. 2 62. =% 63. & 64. =3¢

Evaluate ::: s for the given values.

65.0=6,b=2,c=9,d=3 66. 1=-8,b=4,c=5,d=-3 67.a=4,b=~-7,c=-1,d=-2

|y
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ﬁfiraphing Technology Lah
Graphing Linear Functions

e e e e e i e e e T e e e

The power of a graphing calculator is the ability to graph different types of @gunn;mghcgﬂ:d State Standards
i - 1 g Onten noaras
equations accurately and quickly. By entering one or more _equatlons in.the N.Q.1  Use units as 2 way to understand problems and to
calculator you can view features of a graph, such as the x-intercept, y-intercept, guide the solution of mult-step problems; choose and
the origin, intersections, and the coordinates of specific points. interpret units conslstently in formulas, cheose and interprat

the scale and the origin in graphs and data displays.
FIF7a Graph lingar and quadratic functions and show

Often linear equations are graphed in the standard viewing window, which is e, Ta,
[—10, 10] by [—10, 10] with a scale of 1 on each axis. To quickly choose the 5 Use appropriate tools strategically.

standard viewing window on a T1-83/84 Plus, press 6.

Activity 1  Graph a Linear Equation

Graph3x -y =4. The equals sign appears
G Enter the equation in the Y= list. shaded for graphs thal are
selected to be displayed.

e The Y= list shows the equation or equations that you
will graph.

* Equations must be entered with the y isolated on one side
of the equation. Solve the equation for y, then enter it into
the calculator.

3x—y=4 Original equation

3x=—y—3x=4-3x Subtract 3x from each side.

-y==3x+4 Simplify.

y=3x—4 Multiply each side by —1.
KEYSTROKES: 3 [=]4

Graph the equation in the standard viewing window.

* Graph the selected equation.
KEYSTROKES: 6

[-10, 10] scl: 1 by [—10, 10] scl: 1

Sometimes a complete graph is not displayed using the standard viewing window.

A complete graph includes all of the important characteristics of the graph on the screen
including the origin and the x- and y-intercepts. Note that the graph above is a complete graph
because all of these points are visible.

When a complete graph is not displayed using the standard viewing window, you will need to
change the viewing window to accommodate these important features. Use what you have
learned about intercepts to help you choose an appropriate viewing window. {continued on the next page)
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Graphing Technology Lab

Graphing Linear Functions continued

Activity 2 Graph a Complete Graph
Graph y = 5x — 14,

EZE Enter the equation in the Y= list and graph in the
standard viewing window.

* (lear the previous equation from the Y= list.
Then enter the new equation and graph.

KevsTROKEs: [Y=](CLEAR] 5 [X.T,8,n){=] 14 6

[=10, 0] scl: 1 by [—10, 10] scl: 1

 Step 2| Modify the viewing window and graph again. This window allows
¢ The origin and the x-intercept are displayed in the i‘:;gg::g lel;: 3—riz:|22r'cept
standard viewing window. But notice that the 10 be displayed. :
y-intercept is outside of the viewing window.
Find the y-intercept.
y=5x-14 QOriginal equation
=5(0)—14 Replace x with 0.
=-14 Simptify.

. . 1 [—10, 10] sck: 1 by [—20, 5] scl: 1
Since the y-intercept is —14, choose a viewing

window that includes a number less than —14.
The window [-10, 10] by [—20, 5] with a scale of 1
on each axis is a good choice.

KEYSTROKES: |WINDOW| -10 |[ENTER] 10 [ENTER) 1 [ENTER] -20 [ENTER| 5 [ENTER! 1 [GRAPH!

e

Use a graphing calculator to graph each equation in the standard viewing window.

Sketch the result.
lLy=x+5 2. y=5x+6 3. y=9—4x
4. 3x+y=5 5. x+y=-4 6. x—3y=6

@SENSE-MAKING Graph each equation in the standard viewing window. Determine
whether the graph is complete. If the graph is not complete, adjust the viewing window
and graph the equation again.

lLy=4x+7 8. y=9% -5 9. y=2x-11
10. 4x —y =16 M. 6x+2y=23 12, x+4y=-36
Consider the linear equation y = 3x + b.

13. Choose several different positive and negative values for b. Graph each equation
in the standard viewing window.

14, For which values of b is the complete graph in the standard viewing window?

15. How is the value of b related to the y-intercept of the graph of y = 3x + b?
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Algebra Lab

Rate of Change of
a Linear Function

e e g

. o o P o
In mathematics, you can measure the steepness of a line using a ratio. Common Core State Standards
Content Standards
FIE6 Calculate and interpret the average rate
Set Up the Lab of change of a function (presented symbolically

or as a table) over a specified interval. Estimate
the rate of change from a graph.

s Stack three books on your desk. FLE.1a Prove that linear functions grow by
equal differences over equal intervals, and that
* Lean a ruler on the books to create a ramp. ; i exponentlal functions grow by equal factors over
rise run —_— equal intervals.
+ Tape the ruler to the desk.

Measure the rise and the run. Record your
data in a table like the one at the right.

Fise
nn”

Calculate and record the ratio

Move the books to make the ramp Add books to the stack to make the
steeper. Measure and record the rise ramp even steeper. Measure, calculate,
and the run. Calculate and record £5¢ and record your data in the table.
: =
N
Analyze the Results

1. Examine the ratios you recorded. How did they change as the ramp
became steeper?

2. MAKE A PREDICTION Suppose you want to construct a skateboard ramp
that is not as steep as the one shown at the right. List three different sets

of "rr'l'gns measurements that will result in a less steep ramp. Verify your
rise

predictions by calculating the ratio = for each ramp.

3. Copy the coordinate graph shown and draw a line through the
origin with a Too ratio greater than the original line. Then

gets closer to zero. What would you predict will happen
when the ratio is zero? Explain your reasoning. Give an
example to support your prediction.

i draw a line through the origin with a ratio less than that of the

% original line. Explain using the words rise and run why the lines

S you drew have a ratio greater or less than the original line. o x
s .

2 4. Wehave seen what happens on the graph as the -'r;‘u'?ﬁ ratio

H

2
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Q You graphed

ordered pairs in the
coordinate plane.

il NewVocabulary

' rate of change
slope

Gommon Core
State Standards

Content Standards

FIF6 Calculate and interpret

the average rate of change
of a function (presented
symbolically or &s a table)
over a specified interval.
Estimate the rate of change
from a graph.

FLE.1a Prove that linear
functions grow by equal
differences over equal
intervals, and that
exponential functions grow
by equal factors over equal
intervals.

Mathematical Practices
2 Reason abstractly and
quantitatively.

D] 172 | Lesson 3-3

Use rate of change
fo solve problems.

Find the slope of
a line.

o The Daredewl Drop at Wet n Wl|d
Emerald Pointe in Greensboro,
North Carolina, is a thrilling ride
that drops you 76 feet down

steep water chute. A rafe of
change of the ride might describe

the distance a rider has fallen

over a length of time,

1 Rate of Change Rate of change is a ratio that describes, on average, how much

one quantity changes with respect to a change in another quantity.

| Kefconcept Rate of Change

rate of change =

T T

If xis the lndependent vanab[e and yis the dependent variable, then

change in y
change in x’

@ UEERTLEES € Find Rate of Change

rate of change

» GuidedPractice

floor tiles.

change in y «— dollars

change in x -<+— games

change in cost

ENTERTAINMENT Use the table to find the rate
of change. Then explain its meaning,.

The rate of change i is 32

change in number of games

_ 156 —78

4-2

39
2°r1

A. Find the rate of change.

1. REMODELING The table shows how the tiled
surface area changes with the number of

B. Explain the meaning of the rate of change.

Number of
| Computer Games

Total Cost |

(%)

156

L= I S % ]

234

9 This means that each game costs $39.

[ "Number of | Area of Tiled |
Floor Tiles Surface {in®)
x
3
6 96
9 144

H30)S18UNG/IBAIS [



So far, you have seen rates of change that are constant. Many real-world situations
involve rates of change that are not constant.

LRG3 E T Y Compare Rates of Change

AMUSEMENT PARKS The graph shows the
number of people who visited U.S. theme

parks in recent years. 92
a. Find the rates of change for 2000-2002 ; /»]"’
and 2002-2004. /’ ._-"\35
3
330 EiEd
325 g
vy L3\7
=320 a

Source; fntarnational Associationaf
Amusement Parks and Attractions

2000-2002:
change in attendance 324 — 317 -«—people ]
changein time 2002 — 2000 <— years Substitute.
= % or3.5 Simplify.

Over this 2-year period, attendance increased by 7 million, for a rate of change
of 3.5 million per year.

2002-2004:
change in attendance 325 — 324 ‘
change in time ~ ~ 2004 — 2002 Substitute.
=Lor0s Simplify.

Over this 2-year period, attendance increased by 1 million, for a rate of change
of 0.5 million per year.

b. Explain the meaning of the rate of change in each case.

For 2000-2002, on average, 3.5 million more people went to a theme park each
year than the last.

For 2002-2004, on average, 0.5 million more people attended theme parks each
year than the last.

¢. How are the different rates of change shown on the graph?

There is a greater vertical change for 20002002 than for 2002-2004. Therefore,
the section of the graph for 2000-2002 is steeper.

P GuidedPractice

StudyTip 2. Refer to the graph above. Without calculating, find the 2-year period that
has the least rate of change. Then calculate to verify your answer.

@Heasuning A positive %

rate of change indicates an

increase aver time. A negative . . .
rate of change indicates that A rate of change is constant for a function when the rate of change is the same

a quantity is decreasing. between any pair of points on the graph of the function. Linear functions have
a constant rate of change.
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FELT196) Constant Rates of Changa

Determine whether each function is linear. Explain.

* "

1 -6 -3 10
4 | -8 -1 | 12
7 —10 1 16
10 | -12 3| 18
13 —14 5 22
( )
i ¥ rate of change rate of change
StudyTip ; 1| - |.B-t=B 2 —3 | 10 | _12=10
Linear or Nonlinear > D a—7 T3 Dm or1
Function? Notice that the _ 4 -8 [¥ —10-(-8) or —2 -1 12 =12 .05
changes in x and y are not 7 —10 D 7—4 3 1 1§ |¥1-1=1)
the same. For the rate of 5 )R-, 2 D816 oy
change to be lingar, the s_ 0 |12 ) aer, 18 ) i
change in x-values must be | 13 | —14 | __3_..(.%...}. or _g 29 5=5 o 2
constant and the change in | 1=
L y-values must be constant. J' The rate of change is constant. This rate of change is not constant.
2 Thus, the function is linear. Thus, the function is not linear.

D GuidedPractice

st [ . [

-3 | 11 12 | -4
-2 | 15 g | 1
-1 | 19 6 | 6
1| 23 3 | n
2 | o 0o | 16

-

2 Find Slope The slope of a nonvertical line is the ratio of the change in the

y-coordinates (rise) to the change in the x-coordinates (run) as you move from
one point to another.

It can be used to describe a rate of change. Slope describes how steep a line is.
The greater the absolute value of the slope, the steeper the line.

The graph shows a line that passes through

- s % Yfrun2—(—1) =3
(=1, 3) and (2, =2). n !;\ S
. {-1,3)
slope = yrﬁﬁr'?“ h \ qrise: —2 — 3 = 5|

_ change in y-coordinates ol \ X

~ change in x-coordinates @ -2

==2=3 ._5 \
: = Tt > 3 u

So, the slope of the line is -%.

Because a linear function has a constant rate of change, any two points on
a nonvertical line can be used to determine its slope.

o
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ReadingMath

Subscripls y, is read as y
sub one and x, is read as x
sub two. The 1 and 2 are
subscripts and refer to the
first and second point to
which the x- and y-values
correspond.

( WatchOQut!

Order Be careful not to
transpose the order of the
| x-values or the y-values.

\;

| 5 KeyConcept Slope

Words
the rise to the run.

Symbols

as follows.
¥z — ¥; <—changein y

m=———

Xy — X; «— change in x

L

The slope of a nonvertical line is the ratio of

The slope m of a nonvertical line through any
two points, (x,, ¥;) and (x,, y,), can be found

The slope of a line can be positive, negative, zero, or undefined. If the line is not
horizontal or vertical, then the slope is either positive or negative.

3T ECY Positive, Nepative and Zero Slope

Find the slope of a line that passes through each pair of points.
a. (—2,0)and (1, 5) EEEENEY
m= % "rrlu:s';E | $ /F#ﬂ
=50 (~2,0) = (1, ) and (1,5) = 0 1) B E B
1—(=2) ' n ' S | | A
5 o | =2
= 3 Simplify. | (o] X
Iy
1 P |
b. (-3, 4) and (2, -3) AY ¥
- _ ] :
ms= !1{; — 2: = {_|3_ IN-- N
. g NG
2 — (—3) =3, 4) =X, J; ) = Xp ¥a ’\
= 7 1 -l 5 i o xj
=—0r—= Simplify. N\
5 5
' {2, -3}
| |
¢ (-3, -nand2,-v» [T T3 I
y, =y | i
nt = ﬁ -'-'n-f-ﬁ- I -
-1 — (=1} .
7 (=3 Substitute. i 0 | .!-5
= % or0 Simplify. !
P GuidedPractice
Find the slope of the line that passes through each pair of points.
4A. (3r 6)1 (4r 8) 4B. (-'41 _2)r (Uf _'2) 4C. (_41 2): (_21 10)
4D. (6,7),(-2,7) 4E. (-2,2),(-6,4) 4. (4,3), (-1,13)



el Undefined Slope
Find the slope of the line that passes through (-2, 4) and (-2, -3).

_ Y2~ rise
m T xz - x1 m i y
r ™ _ =3—-4 .
Sll!dvTip =S _Cn 2 Substitute.
Zero and Undefined > _ =7 . - 0 X
Slopes If the change in = or undefined  simplify.
y-values is 0, then the graph —y
of the line is horizontal. If the .
change in x-values is 0, then ’ GuidedPractice
the slope Is undefined. This Find the slope of the line that passes through each pair of points.
graph is a vertical line.

e ) BA. (6,3),(6,7) 5B. (-3,2),(-3,-1)
- S —— A - S

The graphs of lines with different slopes are summarized below.

-ConceptSummary Slope

r—— Ty

....... e e b e e e e —— —— -~ o = - - - e
positive slope negative slope slope of & undefined slope
y y ¥ ¥
» - horizantal ling
line slopes down [venlcat ling
line slopes up from leit to right » i
from left to right |
X 0 X
o} * X
The function values are | The function values The function values The relation is not a
increasing over the are decreasing over are constant over the | function.
entire domain. the entire domain. entire domain.
A\ ol

2l Find Coordinates Given the Slope
Find the value of r so that the line through (1, 4) and (-5, 7) has a slope of %

_Yamh
m= P Stope Formula
1 r—4
3T 5o Let {1, 4) = (x,, yy) and (=5, ) = (x;, ¥5).
1_r—4
3= "% Subtract.
3r—4)=1(-6) Find the cross products.
Ir-12=-6 Distributive Property
Ir=6 Add 12 {0 each side and simplify.
r=2 Divide each side by 3 and simplify.

So, the line goes through (-5, 2).

» GuidedPractice

Find the value of r so the line that passes through each pair of points has
the given slope.

6A. (=2,6),(r, —4);m= =5 6B. (r, —6), (5, —8); m = -8

.

=y
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Check Your Understanding

Example 1  Find the rate of change represented in each table or graph.

1' I Y ‘( I 2' X ’
3,6 3 | -
V.4 5| 2
4
A7 7 [ 10
y 9| 18
776 % 1| 26

. Houston Astros Tickets
Example 2 3. UUSYSENSE-MAKING Refer to the graph at the right. Average Price

a. Find the rate of change of prices from 2006 to a5
2008. Explain the meaning of the rate oo Y
of change. 28 [20.03 \

b. Without calculating, find a two-year period # /_J 26,66
that had a greater rate of change than 2006— £ 2 i188] T
2008. Explain. 3., 18.67]

¢. Between which years would you guess E g b
the new stadium was built? Explain your £ 3 |10.65)
reasoning. o L

'9 '98 ‘00 '02 ‘04 ‘06 '08
Year

Source: Team Marketing Repart

Example 3  Determine whether each function is linear. Write yes or no. Explain.

4'-7 4| 1] 2]5 Sl s (126 [20] 2
y 4 3|21 y 5 310 -2
Examples 4-5Find the slope of the line that passes through each pair of points.
6. (5,3),(6,9) 7. (—4,3),(=2,1)
8. (6, -2),(8,3) 9. (1,10), (-8, 3)
10. (=3,7), (-3, 4) 1. (5,2),(-6,2)

Example 6  Find the value of r so the line that passes through each pair of points has
the given slope.

12. (-4, 1),(-8,3),m=-5 13. 5,2),(=7,r),m= ]

Practice and Problem Solving

Example 1  Find the rate of change represented in each table or graph.

14,

=)

x|y

5| 2 1 | 15
10| 3 2 | 9
15| 4 3| 3
20 | 5 4 | -3
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Example 1 Find the rate of change represented in each table or graph.

16. ¥ 17. y
0 81
I 8 &)
(=3, 7) X6 4
- 2 s?
ANBG.<1) Z86-4-20| 2 4978 ox
-6-4-20] 284 6 8 10 -(-1-4.1—6) I {4 -2)
-4 —B
-6 \\ -8
~8 -10
| \ x
Example 2  18. SPORTS What was the annual rate of change from Year l Number of Women
2004 to 2008 for women participating in collegiate B oy
lacrosse? Explain the meaning of the rate of change.
2008 6830

19. RETAIL The average retail price in the spring of 2009 Age (years) | Value
for a used car is shown in the table at the right. — y alue (3)

2

17,378

a. Write a linear function to model the price of the car

with respect to age. 3 Ll
b. Interpret the meaning of the slope of the line.
¢. Assuming a constant rate of change predict the average
retail price for a 7-year-old car.
Example 3 Determine whether each function is linear. Write yes or no. Explain.
20. s | 2 ] o |—2]-a]| 2 7 |-5]-3a]-1]0
y IR 1 3 5 7 y Bl 14 17 20 23
2.0 oz 0 o2 |oa |os | B9 [ 3]s z ] ¢
T 0.7 0.4 0.1 0.3 0.6 1 f 2 § 2 i
& > | ' | 2| %]
Examples 4-5Find the slope of the line that passes through each pair of points.
24. (4,3),(-1,6) @ 8, -2),(1,1) 26. (2,2), (-2, -2)
27. (6, —10), (6, 14) 28. (5, —4), (9, —4) 29, (11,7),(—6,2)
30. (-3,5),(3,6) 3. (-3,2),(7,2) 32. (8, 10), (-4, —6)
33. (-8, 6), (-8, 4) 34. (—12,15), (18, —13) 35. (-8, —15), (-2, 5)

Example 6 Find the value of r so the line that passes through each pair of points has

the given slope.

36. (12,10), (=2, 1), m = —4 37. (r,-5),(3,13), m=8
38. 3,5), (-3, n,m= % 39. (-2,8),(r,4),m= —%
@TOOLS Use a ruler to estimate the slope of each object.

40. N 4.

Y
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42. DRIVING When driving up a certain hill, you rise 15 feet for every 1000 feet you
drive forward. What is the slope of the road?

Find the slope of the line that passes through each pair of points.

43. 44, 45,

a5 | -1 075 | 1 2 1
53 | 2 075 | —1

naj—
I
| =+

P [

-1
2

46. 15 MULTIPLE REPRESENTATIONS In this problem, you will investigate why the slope
of a line through any two points on that line is constant.

a. Visual Sketch a line £ that contains points A, B, A’and B on a coordinate plane.

b. Geometric Add segments to form right triangles ABC and A’B’C’ with right
angles at C and C". Describe AC and A'C’, and BC and BTC.

c. Verbal How are triangles ABC and A’ B’ C' related? What does that imply for the
slope between any two distinct points on line £?

BASKETBALL The table shown below shows the average points per game (PPG)
Michael Redd has scored in each of his first 9 seasons with the NBA’'s Milwaukee

Bucks.
Season 1 2 3 4 5 6 7 B 9
PPG 2.2 11.4 15.1 21.7 23.0 25.4 26.7 227 21.2

a. Make a graph of the data. Connect each pair of adjacent points with a line.

b. Use the graph to determine in which period Michael Redd’s PPG increased
the fastest. Explain your reasoning.

¢. Discuss the difference in the rate of change from season 1 through season 4,
from season 4 through season 7, from season 7 through season 9.

H.O.T. Problems  use Higher-Order Thinking Skills

48. REASONING Why does the Slope Formula not work for vertical lines? Explain.

49. OPEN ENDED Use what you know about rate of change Time | Height of
to describe the function represented by the table. (wk) | Plant(in.)
50. CHALLENGE Find the value of d so the line that passes 4 L
through (g, b) and (¢, d) has a slope of % 6 135
8 18.0

51. WRITING IN MATH Explain how the rate of change and slope
are related and how to find the slope of a line.

52. _)ARGUMENTS Kyle and Luna are fmdmg the value of a so the line that passes
through (10, @) and (—2, 8) has a slope of = Is either of them correct? Explain.

Kyle Luna
2-10 _ | g-a _1
F-a 4 Z-10 %
1(8 - &) = 4(-12) ¥(8-a) = 1(-12)
P-a=-4F 32.4a=-12

a =St a=11
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Standardized Test Practice

53. The cost of prints from an online photo - 55. SHORT RESPONSE Wright Brothers
processor is given by C(p) = 29.99 + 0.13p. ; The graph National Monument
$29.99 is the cost of the membership, and represents
p is the number of 4-inch by 6-inch prints. | how much the 20
What does the slope represent? Wright Brothers 18
A cost per print National '8

Monument PR

B cost of the membership charges visitors. % e
C cost of the membership and 1 print How muchdoes 3 1
) the park charge :

D number of prints each visitor? 6
3

2

54. Danita bought a computer for $1200 and its RN
value depreciated linearly. After 2 years, the Visitors
value was $250. What was the amount of
yearly depreciation? 56. PROBABILITY Ata gymnastics camp,

F $950 1 gymnast is chosen at random from each
team. The Flipstars Gymnastics Team consists

S of 5 eleven-year-olds, 7 twelve-year-olds,

H $250 10 thirteen-year-olds, and 8 fourteen-year-

J $225 olds. What is the pro'bability that the age of
the gymnast chosen is an odd number?

1 1 1 3

A% B C2 Py

.

Spiral Review

Solve each equation by graphing. (Lesson 3-2)
57.3x +18=0 68. 8x—-32=0 59. 0 =12x — 48
Find the x- and y-intercepts of the graph of each linear function. (Lesson3-1)

% e
-3 -4
| -2 | -2
[e] x =1 0
0 2
4

62. HOMECOMING Dance tickets are $9 for one person and $15 for two people. If a
group of seven students wishes to go to the dance, write and solve an equation
that would represent the least expensive price p of their tickets. (Lesson 1-3)

Skills Review

Find each quotient.

=2 3.1 3.
63.873 64.8.4 65.8.
12-6 2.15 18.5
66. 5 67. 3 68. 15

"m
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= _IMid-Chapter Quiz
- YLessons 3-1 through 3-3

|

EIR 8 o s v s o g -

Determine whether each equation is a linear equation.
Write yes or no. If yes, write the equation in standard form.
{Lesson 3-1)

1. y=—-4x+3
2. 24+ 3y=8

1 J
3. Ix--Iy_ 1

Graph each equation using the x- and y-intercepts.
{Lesson 3-1)

4, y=3x-6 5. 2x+5y=10

Graph each equation by making a table. (Lesson 3-1)

6. y=-2x 7. x=8-y

8. BOOK SALES The equation 5x + 12y = 240 describes the
total amount of money collected when selling x paperback
books at $5 per book and y hardback books at $12 per
book. Graph the equation using the x- and y-intercepts.
{Lesson 3-1}

Find the root of each equation. (Lesson 3-2)

9 x+8=0 10. 4x—-24=0
_ 3,_1_
11. 18 +8x=0 12, X 2_0
Solve each equation by graphing. (Lesson 3-2)
13, -5x+35=0
14, 14x-84=10

15. 118 + 1x= -3

16. MULYIPLE CHOICE The function y = —15 + 3x
represents the outside temperature, in degrees Fahrenheit,
in a small Alaskan town where x represents the number of
hours after midnight. The function is accurate for x values
representing midnight through 4:00 .M. Find the zero of
this function. (Lesson 3-2)

AO
B 3

C 5
D -15

17. Find the rate of change represented
in the table. (Lesson 3-3)

1 2
4 6

10
10| 14

Find the slope of the line that passes through each pair
of points. (Lesson 3-3)

18.
{19,
20.

21,

22,

23.

24,

(2,6),(4,12)
{1,5),(3,8
(—3s 4)1 (2| _6)

(53953

MULTIPLE CHOICE Find the value of rso the line that
passes through the pair of points has the given slope.
(Lesson 3-3)

(—4,8),(r,12), m =%
F —4

G -1
HO
J 3

Find the slope of the line that passes through the pair
of points. (Lesson 3-3)

2.6 -2
a 4

POPULATION GROWTH The graph shows the population
growth in Heckertsville since 2003. (Lesson 3-3)

/

20
195

—
(-]

—
2.
wn

\"\

Population (thousands)
N

_.
- &
S W

—
il
n

—
w

1 2 3 4 5 o
Years Since 2003

a. For which time period is the rate of change
the greatest?

b. Explain the meaning of the slope from 2003
to 2009.

. an-hIII.com
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"Direct Variation
el

;- Now

T Bl [ g i $ o g o i g A R A 1 e o e o e

@ Youfoundratesof @ Write and graph © Bianca is saving her money to buy a

change of finear direct variation designer purse that costs $295. To
functions. equations. help raise the money, she charges
$8 per hour to babysit her neighbors’
.SOIVB prnb!ems child. The slope of the line that
involving direct
At represents the amount of money
variation,

Bianca eamns is 8, and the rate of
change is constant,

ﬁb‘g NewVocabulary 1 Direct Variation Equations A direct variation is described by an equation

direct variation of the form y = kx, where k # 0. The equation y = kx illustrates a constant rate
constant of variation of change, and k is the constant of variation, also called the constant of
constant of proportionality proportionality.
‘Slope and Constant of Variation. _
g?mmon Core Name the constant of variation for each equation. Then find the slope of the
ate Standards . k p
line that passes through each pair of points.
Content Standards
A.REL10 Understand that TR R T
the graph of an equation in a {_ ! zju = L (é. %Izﬁy
two variables fs the set of all —{—1, A~ - 1 ] 1
its solutions plotted in the | \ T3
coordinate plane, often " y=3%
forming a curve (which could 0.0 i
be a line). ] e : T - A&
FIF7a Graph linear and | N
quadratic functions and T T TS
show intercepts, maxima, EEEEZLEERE
and minima. 3
Mathematical Practices The constant of variation is —4. The constant of variation is +.
1 Make sense of problems 2
2 Yo — &
?l?edmp‘ersavere MR m= l:; = ‘z: Slope Formula m= H Slope Formula
6 Attend to precision. _ 4—0 {xy, ¥,) = {0, 0 _3-0 (%5, ¥4) = (0,0)
=1-0 (g, Yo} = (—1,4) 6—0 (X, ¥a) = {6, 3)
=—4 The slope is —4. =1 The slope is .
2 2
» GuidedPractice
1A. Name the constant of variation for y = %x. Then find the slope of the line that
passes through (0, 0) and (4, 1), two points on the line.
1B. Name the constant of variation for ¥ = —2x. Then find the slope of the line that
passes through (0, 0) and (1, —2), two points on the line.

The slope of the graph of y = kx is k. Since 0 = k{(0), the graph of y = kx always passes
through the origin. Therefore the x- and y-intercepts are zero.

SIBHOI/UEAIG
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311474 Graph a Direct Variation

— - Graph y = —6x.

StudyTip Sl Write the slope as a ratio. L[ [ IMY
Constant of Variation -6 i | ly=—bx
A line with a positive > —6= K % - a(o 0)
constant of variation willgo | X
| up from left to right and a Step2 SR k
| line with a negative constant Bkl From the point (0, 0), move down 6 units \\
\  of variation will go down from and right 1 unit. Draw a dot. \
left to right.
| BT Draw a line containing the points.
P GuidedPractice x
2A. y = 6x 2B. y= %x 26. y = —5x 2D. y= —%x
=

The graphs of all direct variation equations share some common characteristics.

ConcepiSummary Direct Variation Graphs

e e S e el

= Direct variation equations are of the form y = kx, where k # 0. ;

» The graph of y = kx always passes through the origin.

= The slope is positive
| ifk>0.

e The slope is negative ¥

if k< Q. Ly =fx]

(=174
»

e M |

If the relationship between the values of y and x can be described by a direct
variation equation, then we say that y varies directly as x.

37707105¢] Write and Solve a Direct Variation

Suppose y varies directly as x, and y = 72 when x = 8.

a. Write a direct variation equation that relates x and y.

i = kx Direct variation formuia
72 = k(B) Replace y with 72 and x with 8.
9=k Divide each side by B,

Therefore, the direct variation equation is y = 9x.

b. Use the direct variation equation to find x when y = 63.

=9 Direct variation formula
63 = 9x Replace y with 63.
7=x Divide each side by 9.

Therefore, x = 7 when y = 63.

» GuidedPractice

3. Suppose y varies directly as x, and y = 98 when x = 14. Write a direct variation
equation that relates x and y. Then find y when x = ~4.

:m
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Real-WorldLink
In 2006, domestic airlines
transported over 660 million
passengers an average
distance of 724 miles per
flight.

Source: Bureau of Transportation
Statistics

W ‘

- = |

P

Problem-SolvingTip

P
G‘B;?) Precision Notice that

tl;e question asks for an
estimate, not an exact
answer,

Direct Variation Problems One of the most common applications of
direct variation is the formula d = rt. Distance d varies directly as time ¢,
and the rate r is the constant of variation.

DR LR el L) Estimate Using Direct Variation

A jet traveled 3420 miles in 6 hours.

a. Write a direct variation equation for the distance 4 flown in time .

Words  Distance equals rate times  'time.

.

Variable

.

Equation (3420

Let r= rate.

]
-

X
[=23

Solve for the rate.

3420 = r(6)
3420 _ 6
6 6

570=r

Therefore, the direct variation equation is d = 570t. The airliner flew at a rate
of 570 miles per hour.

Original equation
Divide each side hy 6.
Simplify.

Distance Flown
b. Graph the equation.

TRAVEL The distance a jet travels varies directly as the number of hours it flies.

|
The graph of d = 570t passes 6000 '[ e

through the origin with siope 570. F so00 [Gaa20)] |

50 e @ 4000 g

ne

n= 1 T 3000 7

: A
) . & 2000 N
c. Estimate how many hours it will 1000 (2= 5701)

take for an airliner to fly 6500 miles. | | .

0 1 23456782810
d = 570t

Time {h)
6500 = 570¢

6500 _ 570t
570 ~ 570
=114

It would take the airliner approximately 11.4 hours to fly 6500 miles.

Original equation
Replace o with 6500,
Divide each side by 570.
Simplify.

» GuidedPractice

4. HOT-AIR BALLOONS A hot-air balloon’s height
varies directly as the balloon’s ascent time in minutes. }

A. Write a direct variation for the distance d ascended 350 1
in time ¢. w N

‘ 5 min.

B. Graph the equation.

C. Estimate how many minutes it would take to ascend
2100 feet.

D. About how many minutes would it take to ascend
3500 feet?

..

)
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Check Your Understanding

Example 1

Example 2

Example 3

Example 4

Name the constant of variation for each equation. Then find the slope of the line
that passes through each pair of points.

1. . i 7 2. ¥
(=5,4)
PN AL &
2Ny A
O [ ¥ == =
N {0,007
] gL X
4]
Graph each equation.
3 y=—x 4.y=%x 5 y=—8x 6.y=—%

Suppose y varies directly as x. Write a direct variation equation that relates x and y.
Then solve.

7. If y = 15 when x = 12, find y when x = 32.
8. If y = —11 when x = 6, find x when y = 44.
9. @ REASONING You find that the number of messages you receive on your

message board varies directly as the number of messages you post. When you
post 5 messages, you receive 12 messages in return.

a. Write a direct variation equation relating your posts to the messages received.
Then graph the equation.

b. Find the number of messages you need to post to receive 96 messages.

Practice and Problem Solving

Example 1

Name the constant of variation for each equation. Then find the slope of the line
that passes through each pair of points.

10.

12 ¥

13T 15. ¥

-6 [-20] 2 4 § §xX
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Standardized Test Practice

51. Patricia pays $1.19 each to download songs 53. What is the relationship between the input (x)

to her digital media player. If n is the number and output (y)?
of downloaded songs, which equation 10
represents the cost C in dollars? U
8
A C=119n 7
B n=119C :
CC=119+n ;
DC=n+119 2
1 X
123456784910

52, Suppose that y varies directly as x, and y = 8
when x = 6. What is the value of ¥y when

A The output is two more than the input.
B The output is two less than the input.

x=8?
C The output is twice the input.
Fé D The output is half the input.
G 12
H 102 54, SHORT RESPONSE A telephone company .
3 charges $40 per month plus $0.07 per minute.
J 16 How much would a month of service cost

a customer if the customer talked for
200 minutes?

L&

Spiral Review

55. TELEVISION The graph shows the average number of
television channels American households receive. What
was the annual rate of change from 2004 to 2008? Explain
the meaning of the rate of change. {Lesson 3-3)

Solve each equation by graphing. (Lesson 3-2)
56. 0 =18 — 9x 57. 2x+14=0
§9. —5x—-20=0 60. 8x —24=0

Evaluate each expression if a =4, b = =2, and ¢ = —4. (Lesson 2-5)
62 |[2a+¢c|+1 63. 40 — |3b + 2| 64, —|a+1|+13c|
65, —a +12 -al 66. lc —2b| -3 67. =213b — 8|

Skills Review

Find each difference.
68. 13 — (=1) 69, 4 — 16 70. =3 =3
71. 8- (=2) 72. 16 — (—10) 73. -8 -4
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Arithmetic Sequences
as Linear Functions

“Then b Hnw - Why?

-

- You indentlf ed I Recognize anthmetlc ® During a 2000- meter race, the coach uf a women's Crew

linear functions. Sequences. team recorded the team’s times at several intervals.
Relate arithmetic ¢ At 400 meters, the time was 1 minute 32 seconds.
sequences to linear * At 800 meters, it was 3 minutes 4 seconds.
functions. « At 1200 meters, it was 4 minutes 36 seconds.

¢ At 1600 meters, it was 6 minutes 8 seconds.

They completed the race with a ime of
7 minutes 40 seconds.

NewVocabulary 1 Recognize Arithmetic Sequences You can relate the pattern of team times
sequence : to linear functions. A sequence is a set of numbers, called the terms of the
terms of the sequence sequence, in a specific order. Look for a pattern in the information given for the
arithmetic sequence women’s crew team. Make a table to analyze the data.

common difference
_________ Distance (m) 400 800 1200 1600 2000
Cnmmon Core Time {min : Sec) 1:32 304 4:36 6:08 7:40
_) State Standards N AN AN AN A
Content Standards +132 4132 +132  +1:32
FBF.2 Writa arithmetic and
geometric sequences both
recursively and with an As the distance increases in regular intervals, the time increases by 1 minute
ﬁﬂl::tsm;gﬁ,su:zdmem | 32 seconds. Since the difference between successive terms is constant, this is an
transtate between the two arithmetic sequence. The difference between the terms is called the common
forms. difference d.
F.LE.2 Construct linear and
exponential functions,
including arithmetic and l.il l[ayconcept Arlthmetlc Sequence
geometric sequences, given o ; o
a graph, a description of a Words An anthmetlc sequence is a numerlcal pattern that increases
relationship, or two Input- or decreases at a constant rate called the common difference.
8 output pairs {include reading
g these fram a table). Examples 3, 5 7,8 11,... 33, 29, 25, 21, 17,...
z \ NN NN N
3 Mathematical Practices +2 +2 42 42 —4 —4 —4 —4
3 8 Look for and express d="? d= —4
= regularity in repeated
x| reasoning. s e’
3
&
g The three dots used with sequences are called an ellipsis. The ellipsis indicates that
E there are more terms in the sequence that are not listed.

e A L T A i A i "n
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4 Math HistoryLink
~ Mina Rees (1902-1997)
Rees received the first award
for Distinguished Service

to Mathematics from the
Mathematical Association

of America. She was the first
president of the Graduate
Center at The City University
of New York. Her work in
analyzing patterns is still
inspiring young women to
study mathematics today.

~
—

StudyTip

@Regulaﬁw Notice the

reguiarity in the way
expressions in terms of &, and
dchange with each term of
the sequence.

FELT)13¢) Identify Arithmetic Sequences:

Determine whether each sequence is an arithmetic sequence. Explain.

a, —4,-2,0,2, ... b1232 .
4 — 15 3 13
A o s
+2 +2 +2 \17‘\17‘&17

#1413+ L
8 8 16

The difference between terms in the
sequence is constant. Therefore, this
sequence is arithmetic.

This is not an arithmetic sequence.
The difference between terms is
not constant.

» GuidedPractice
1A. —26, —22, ~18, 14, ...

1B. 1,4,9,25, ...
.

You can use the common difference of an arithmetic sequence to find the next term.

3511197 Find the Next Term

Find the next three terms of the arithmetic sequence 15, 9, 3, =3, ....

Find the common difference by Add -6 to the last term of the

subtracting successive terms.

15 9 3 -3
N AN
-6 ~6 —6

sequence to get the next term.

-3 -9 -15 =21
N AN

The common -6 —6 —B

difference is —6.

The next three terms in the sequence are -9, —15, and —21.

GuidedPractice
2. Find the next four terms of the arithmetic sequence 9.5, 11.0, 12.5, 14.0, ....

Each term in an arithmetic sequence can be expressed in terms of the first term
a, and the common difference d.

Term Symbol In Terms of a, and d Numbers
first term a, ay 8

second term fy a4+d 8+1(3)=11
third term fiy ag+2d 8§+2(3)=14
fourth term a, a, + 3d 8+3(3) =17
nth term ap a4+ (n—1)d 8 + (1 —1)(3)

-KeyGoncept nth Term of an Arithmetic Sequence

R e T T e e e S

The nth term of an arithmetic sequence with first term a, and common difference d'is given by
ap, = 3 + (n — 1)d, where nis a positive integer.

s ey =

SR R

158
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ZElnEE) Find the nth Term

( StudyTip

i nthTerms Since n

represents the number of the
i term, the inputs for m are the
{ counting numbers.

]
N

b

a. Write an equation for the nth term of the arithmetic sequence

-12,-8,—-4,0,....
Find the common difference.
-12 -8§ -4 0

AN
+4 +4 +4 The common difference is 4.
m Write an equation.
ay =, + (n—1)d Formula for the nth term
=-12+4+ (n—1)4 a,=—12and d=4
==12+4n—-4 Distributive Property
=4n-16 Simplify.

b. Find the 9th term of the sequence.

Substitute 9 for # in the formula for the nth term.

ay=4n—16 Formula for the fth lerm
ag=4(9) — 16 n=9

a9 =36—16 Multiply.

ag =20 Simphify.

¢. Graph the first five terms of the sequence.

n Hﬁﬂ
1 4(1) — 16 2
2 42— 16 -8 2.-8) 4
3 43— 16 -4 (3, -4} ~3-2-10] 12 34567n
4 44) — 16 0 (4,0) —8}
5 4(5) — 16 4 (5, 4) | e
| |

d. Which term of the sequence is 322
In the formula for the nith term, substitute 32 for a,,.

fy=4n—16 Formula for the mh term

2 =4n-16 a,=32
R2+16=4n-16+16 Add 16 1o each side.

48 = 4n Simplify.

12=n Divide each side by 4.

» GuidedPractice

Consider the arithmetic sequence 3, —10, —23, —36, ... .
3A. Write an equation for the nth term of the sequence.
3B. Find the 15th term in the sequence.

3C. Graph the first five terms of the sequence.

3D. Which term of the sequence is —1147

191
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Real-WorldLink
When a Latina turns 15,

her family may host a
guinceanera for her Birthday.
The gquinceanera is a
traditional Hispanic ceremony
and reception that signifies
the transition from childhood
to adufthood.

Source: Quince Gird

2 Arithmetic Sequences and Functions As you can see from Example 3, the
graph of the first five terms of the arithmetic sequence lie on a line. An arithmetic
sequence is a linear function in which » is the independent variable, a, is the
dependent variable, and d is the slope. The formula can be rewritten as the function
fln) = (n = 1)d + a,, where n is a counting number.

While the domain of most linear functions are all real numbers, in Example 3 the
domain of the function is the set of counting numbers and the range of the function
is the set of integers on the line.

INVITATIONS Marisol is mailing invitations to her quinceafiera. The arithmetic
sequence $0.42, $0.84, $1.26, $1.68, ... represents the cost of postage.

a. Write a function to represent this sequence.
The first term, a,, is 0.42. Find the common difference.
042 084 126 1.68
N AN
+042 4042 +042

The common difference is 0.42.

p=ay;+(n=1)d Forrauta for the nth term
=042+ (n — 1)0.42 a, = 0.42and d =042
=0.42 + 0.42n - 0.42 Distributive Property
= 0.42n Simplify.

The function is f(n) = 0.42n.

b. Graph the function and determine the domain.

The rate of change of the function is 0.42. Make a table and plot points.

n I f(n) ;.Eﬁﬁ" _i..__
L4 A

1 | 042 3 u

2 | 0.84 F2f- I JE

3 | 126 NE 11

4 | 168 O} 1234567809 1A

5 | 210

The domain of a function is the number of invitations Marisol mails. So, the
domainis {0,1,2,3,...}.

P GuidedPractice
4, TRACK The chart below shows the length of Martin’s long jumps.

Jump 1 2 3 4
Length (ft) 8 9.5 1 12.5

A. Write a function to represent this arithmetic sequence.
B. Then graph the function.

L

el
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Check Your Understanding gﬁ
Example 1  Determine whether each sequence is an arithmetic sequence. Write yes or no.
Explain.
1. 18,16, 15,13, ... 2.4,9,14,19,...
Example 2  Find the next three terms of each arithmetic sequence.

3. 12,9,6,3, ... 4, -2,2,6,10, ...

Example 3  Write an equation for the nth term of each arithmetic sequence. Then graph
the first five terms of the sequence.
5. 15,13, 11,9, ... 6. —1,-05,0,05,...

Example 4 7. SAVINGS Kaia has $525 in a savings account. After one month she has $580 in
the account. The next month the balance is $635. The balance after the third month
is $690. Write a function to represent the arithmetic sequence. Then
graph the function.

Practice and Problem Solving

Example 1  Determine whether each sequence is an arithmetic sequence. Write yes or no.

Explain.
1357
8. -3,1,5,9, ... 9. T e e
10. -10, -7, -4,1, ... 11. =123, -9.7, -7.1, —4.5, ...
Example 2  Find the next three terms of each arithmetic sequence.
12. 0.02,1.08, 2.14, 3.2, ... 13. 6,12, 18,24, ...
lal
14, 21,19,17, 15, ... —2.0,5 1
1 52 54l 7 1l ,1 o5
16. 23-,25,3,33,... 17. 12’13’212’26""

Example 3  Write an equation for the nth term of the arithmetic sequence. Then graph the first
five terms in the sequence.

18. -3, -8, -13,-18, ... 19. -2,3,8,13, ...
20. —-11, -15, =19, -23, ... 21, -0.75, —0.5, -0.25,0, ...
Example 4 22, AMUSEMENT PARKS Shiloh and her friends spent the day at an amusement park. In

the first hour, they rode two rides. After 2 hours, they had ridden 4 rides. They had
ridden 6 rides after 3 hours.

a. Write a function to represent the arithmetic sequence.
b. Graph the function and determine the domain.

23. 6@) MODELING The table shows how Ryan is paid at his lumber yard job.

Linear Feet of

24 Planks Cut 10 20 30 40 50 60 70
Amouqt P‘ald in 8 16 o o 2 . 5
Commission ($)

a. Write a function to represent Ryan’s commission.
b. Graph the function and determine the domain.

——— ol
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24, The graph is a representation of an arithmetic sequence. 4 ;rf'__ 'I[ i '_r]:r
| | L ] |
a, List the first five terms. i ‘;' T e __‘ =k !
b. Write the formula for the nth term. i o ." = |
|_._2 #4668 [n
€. Write the function. g LI b o B P

Isa

el
asl
mo

DAILY NEWS
10 words $7.50
15 words $8.75

NEWSPAPERS A local newspaper charges by the number of
words for advertising. Write a function to represent the
advertising costs.

25 words $11.25

ADVERTISING
20 words $10.00 |

yl

26. The fourth term of an arithmetic sequence is 8. If the

common difference is 2, what is the first term?
27.
28,

The common difference of an arithmetic sequence is —5. If 2, is 22, what is 2,?
The first four terms of an arithmetic sequence are 28, 20, 12, and 4. Which term of
the sequence is —36?

29, CARS Jamal’'s odometer of his car reads 24,521. If Jamal drives 45 miles every day,

what will the odometer reading be in 25 days?

30. YEARBOOKS The yearbook staff is unpacking a box of school yearbooks. The

arithmetic sequence 281, 270, 259, 248 ... represents the total number of ounces
that the box weighs as each yearbook is taken out of the box.

a. Write a function to represent this sequence.
b. Determine the weight of each yearbook.

c. If the box weighs at least 11 ounces empty and 292 ounces when it is full, how
many yearbooks were in the box?

31, SPORTS To train for an upcoming marathon, Olivia plans to run 3 miles per day for

the first week and then increase the daily distance by a half mile each of the
following weeks.

a. Write an equation to represent the nth term of the sequence.
b. If the pattern continues, during which week will she run 10 miles per day?

¢. Is it reasonable to think that this pattern will continue indefinitely? Explain.

H.0.T. Problems  use Higher-Brder Thinking Skills

32. OPEN ENDED Create an arithmetic sequence with a common difference of —10.

33. @ PERSEVERANCE Find the value of x that makes x + 8, 4x + 6, and 3x the first
three terms of an arithmetic sequence.

34. REASONING Compare and contrast the domain and range of the linear functions
described by Ax + By = Cand ay, = a, + (n — 1)d.

35. CHALLENGE Determine whether each sequence is an arithmetic sequence. Write yes
or no. Explain. If yes, find the common difference and the next three terms.

a2x+1,3x+1,4x+1... b. 2x, 4x, Bx, ...

36. @ WRITING IN MATH How are graphs of arithmetic sequences and linear functions
similar? different?

W 194 | Lesson 3-5 | Arithmetic Sequences as Linear Functions



Standardized Test Practice

37. GRIDDED RESPONSE The population of 39. Find the formula for the nth term of the
Westerville is about 35,000. Each year the arithmetic sequence.
population increases by about 400. This can be

represented by the following equation, where =7 -4, -L2 ...
1 represents the number of years from now - Fay,=3n—4
and p represents the population. : Ga,=-7n+10
p = 35,000 + 400n Hay=3n-10
In how many years will the Westerville Jan=-7Tn+4

ion b ,200?
D 40. STATISTICS A class received the following

38. Which relation is a function? i scores on the ACT. What is the difference
A |(=5,6), (4, =3), 2, —1), (4, 2)} lsafct’\;zgn the median and the mode in the
B {(3, —1), (3, —5), (3,4}, (3, 6))
C ((-2,3),(0,3) (-2, -1), (-1, 2}}
D {(-5,6), (4, —3), (2, -1), {0, 2)i

18, 26, 20, 30, 25, 21, 32,19, 22, 29, 29, 27,24

Al Cc3
B2 D4

L5

Spiral Review

Name the constant of variation for each direct variation. Then find the slope of the
line that passes through each pair of points. (Lesson 3-4)

a. [ 1] ]|* YI!_ .T_ 42, ”‘\lk ¥]
ENOE Ifnfa?: = X))
e .o | || | 'J”\\
RN K N\ (0.0
: | HE N _ %) x|
HNER "I'I NN HRN
_“T Jlr_._.._. }I_|_ i i | ﬁ_

Find the slope of the line that passes through each pair of points. (Lesson 3-3)

43. (5,3), (=2, 6) 4. (9,2),(-3,-1) 45. (2,8), (-2, —4)
Solve each equation. Check your solution. (Lesson 2-3)
46. 5x + 7 = —8 47.8=2+3n 48, 12:.___f;6

49. SPORTS The most popular sports for high school girls are basketball

and softball. Write and use an equation to find how many more girls . _ﬂﬂgﬁl{iﬁ

play on basketball teams than on softball teams. (Lesson 2-1)

Basketball Softball
453,000 girls 369,000 girls

Skills Review

Graph each point on the same coordinate plane.
80. A(2,5) 51. B(-2,1) 52. C(-3,-1)
83. D(0, 4) 54. F(5, =3) §5. G(—5,0)
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Algebra Lab

Inductive and Deductive

If Jolene is not feeling well, she may go to a doctor. The doctor will ask her questions Common Core State Standards

e T e e

. . Mathematical Practices
about how she is feeling ansi possibly run other tests. Based on her symptoms, the 3 Construct viabls arguments and criique the
doctor can diagnose Jolene's iliness. This is an example of inductive reasoning. reasoning of olhers

Inductive reasoning is used to derive a general rule after observing many events.

To use inductive reasoning:
1EURN Observe many examples.

Bﬂﬂ Look for a pattern.
ETEl Make a conjecture,
BT check the conjecture.

S1E 6N Discover & likely conclusion.

With deductive reasoning, you come to a conclusion by accepting facts. The results of the tests
ordered by the doctor may support the original diagnosis or lead to a different conclusion. This
is an example of deductive reasoning. There is no conjecturing involved. Consider the two
statements below.

1) If the strep test is positive, then the patient has strep throat.
2) Jolene tested positive for strep.

If these two statements are accepted as facts, then the obvious conclusion is that Jolene has
strep throat. This is an example of deductive reasoning. .

1. Explain the difference between inductive and deductive reasoning. Then give an example of each.

2. When a detective reaches a conclusion about the height of a suspect from the distance between footprints,
what kind of reasoning is being used? Explain.

3. When you examine a finite number of terms in a sequence of numbers and decide that it is an arithmetic
sequence, what kind of reasoning are you using? Explain.

4, Suppose you have found the common difference for an arithmetic sequence based on analyzing a finite
number of terms, what kind of reasoning do you use to find the 100th term in the sequence?

5. €LS5) PERSEVERANCE P TR BT T RN ra BT i pr R T
a. Copy and complete the table.

3 9 27

b. Write the sequence of numbers representing the numbers in the ones place.

¢. Find the number in the ones place for the value of 3!%. Explain your reasoning. State the type
of reasoning that you used.

SIaH0/MONIaN SIGHOIU0NINPOL] tiffe0Ia
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| "Proportional and Nonproportional

Relationships

--Why?
@ You recognized ] Wrile an equation for @ Heather is planting flats of flowers. The 514 7 Flo
arithmetic sequences a proportional table shows the number of flowers that — e
and related them to relationship. she has planted and the amount of time 90‘
. . -
linear functions. Write an equation for that she has been working in the garden. % i
a nonpropartional Number of flowers | 27
relationship. | planted {p) | 161218 _2 60
=
| Number of minutes = =
i working () 5 | 30|60 |9 = 40
Akt g%
The refationship between the flowers § fg
planted and the time that Heather . |
worked in minutes can be graphed. 0 24 6 81012141618 P
Let p represent the number of flowers Number of Flowers Planted
planted. Let ¢ represent the number of i
minutes that Heather has worked.
When the ordered pairs are graphed, they
form a linear pattern. This pattern can be
described by an equation,
=
Common Core Proportional Relationships If the relationship between the domain and range
State Standards of a relation is linear, the relationship can be described by a linear equation. If the
- p - y q .
Content Standards equation is of the form y = kx, then the relationship is proportional. In a proportional
FLE.1b Recognize situations | relationship, the graph will pass through (0, 0). So, direct variations are proportional
in which one quantity o
changes at a constant rate p5-:
per unit interval relative 1o
another. 2 z 5
rit2 Consrctinearan | |- 9KeyConcept Proportional Relationstip
:”‘p"“e"ﬁa' functions, Words A relationship is proportional if its equation is of the
ncluding arithmetic and |
geometric sequences, given - form y = kx, k # 0. The graph passes through (0, 0).
a graph, a description of a
relationship, or two input- Example y=3x TS PR TR e T TR
output pairs (include reading —t—4 —:g =
these from a table). F 0 ; > 3 R B _._:._.g =
Mathematical Practices . 6 3 (455 . Y O
1 Make sense of problems /I LN —3 T
. parsevere 1 S0 The ratio of the value of xto the bt 6|£ 5 46 8108
2= or and MEke 18 of value of yis constant when x£0. | | | /z: ] |_
structure. | 1 7 -9 o

“__'5' =121 11
4]{*—?5-#-?-- | $—

Proportional relationships are useful when analyzing real-world data. The pattern
can be described using a table, a graph, and an equation.




Real-\hiorldl.ink

Attendance at fitness clubs
has steadily grown over the
past fifieen years. Members’
ages are expanding to a
range of 15-34 on average.

Sounce: International Health, Aagqust,
and Sporisclub Association

StudyTip
@Smcture Look for a

pattern that shows a constant
rate of change between the
terms.

> Number of Clients 1 2 3 4 5
Bonus Pay ($) 45 | 90 ) 135 | 180 | 225

rtional Relationships

BONUS PAY Marcos is a personal trainer at a gym. In addition to his salary, he
receives a bonus for each client he sees.

(MTCRINIELTEN 1 | 2 [ 3 | 4 | & Additional Pay t
Bonus Pay (S) '

45 | 90 | 135 | 180 | 225 b
240
a. Graph the data. What can you deduce from 220 L)
the pattern about the relationship between 200
the number of clients and the bonus pay? g 180
The graph demonstrates a linear relationship g 160
between the number of clients and the bonus pay. 5 140 ¥
The graph also passes through the point (0, 0) 5 120
. 100
because when Marcos sees ( clients, he does E 80 ) ]
not receive any bonus money. Therefore, the 60
relationship is proportional. 0l i
b. Write an equation to describe this relationship. 2
Look for a pattern that can be described in an 0 12345 °f
equation. Number of Clients
PO Trrr—————

NN N Y

SN ANCAN AN A
+45 +45 +45 +45

The difference between the values for the number of clients c is 1. The difference
in the values for the bonus pay b is 45. This suggests that the k-value is % or 45.
So the equation is b = 45c¢. You can check this equation by substituting values
for ¢ into the equation.

CHECK Ifc=1,thenb=45(1)or45. v
If ¢ = 5, then b = 45(5) or 225. v

c. Use this equation to predict the amount of Marcos’s bonus if he sees 8 clients.

b =45¢c QOriginat equation
= 45(8) or 360 c=8

Marcos will receive a bonus of $360 if he sees 8 clients.

» GuidedPractice

1. CHARITY A professional soccer team is donating money to a local charity for
each goal they score.

Number of Goals 1 2 3 4 5
Donation ($) 75 | 1580 | 225 | 300 | 375
A. Graph the data. What can you deduce from the pattern about the
relationship between the number of goals and the money donated?

B. Write an equation to describe this relationship.

L C. Use this equation to predict how much money will be donated for 12 goals.

=y
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Nonproportional Relationships Some linear equations can represent

a nonproportional relationship. If the ratio of the value of x to the value of
y is different for select ordered pairs that are on the line, the equation is
nonproportional and the graph will not pass through (0, 0).

Write an equation in function notation for the graph. [ [ty
Understand You are asked to write an equation of g
the relation that is graphed in function 21
notation. 18
—i12
Plan Find the difference between the x-values -
and the difference between the y-values. 2
!
) -10] 12345678 9x
Solve Select points from the graph and place 'TTTTTT
them in a table.
+1 41 +1
N0 N Y
E 12 ]3]a Notice that
1,2 ;3,4
9 12|15 18 Tt etEtn
N AN
+3 +3 +3
gtuhdy‘l;iﬁ Aval 4 The difference between the x-values is 1, while the difference between
raphs of Lines A value § . . = =3
wided to or Subracted from 1 the y-values is 3. This suggests that y = 3x or f{x) = 3x
one sids of the equation .
= axwil causg a shift Ifx=1,theny= 3(1)- or 3. But the y-value for x = 1is 9. Let’s try some
along the y-axis for the graph other values and see if we can detect a pattern.
of the line.
. X 1 2 3 4
3x 3 6 9 12 yis always 6 more than 3x.

¥y 8 12 | 15 | 18

This pattern shows that 6 should be added to one side of the equation.
Thus, the equation is y = 3x + 6 or f{x) = 3x + 6.

Check Compare the ordered pairs from the table to the graph. The points
correspond. v’

P GuidedPractice

2. Write an equation in function notation for the y )(_
relation shown in the table.

A [ 23] 4
; IERIERERE Ol_LA 1 1x

B. Write an equation in function notation for
the graph.
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Check Your Understanding

Example 1 1. GEOMETRY The table shows the side Length (n) IRAIENERERE
perimeter of a square with sides of
a given length.
a. Graph the data.
b. Write an equation to describe the relationship.

¢. What conclusion can you make regarding the relationship between the side
and the perimeter?

Perimeter {in.) 4 | 8 |12|16 ] 20

Example 2 Write an equation in function notation for each relation.

2. 7T ] T LT TN

—— g — —

Practice and Prohlem Selving

Example 1 4, @ STRUCTURE The table shows the pages of comic books read.

Books Read 1 2 3 4 5
ELEEGEGE 35 | 70 | 105 | 140 | 175

a. Graph the data.
b. Write an equation to describe the relationship.
¢. Find the number of pages read if 8 comic books were read.

Example 2  Write an equation in function notation for each relation.

® A 6 (T T T TP T T

I i ! |
24
20
186
x h2l4

I S -

N E 4’

' ~.=1c.i..—a—§:4—2a.. 246 8100
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For each arithmetic sequence, determine the related function. Then determine if the
function is proportional or nonproportional. Explain.

8. 0,36,.. 10. —4,0,4, ...
11. BOWLING Marielle is bowling with her friends. The table shows Games | Total
prices for renting a pair of shoes and bowling. Write an equation Bowled | Price ($)
to represent the total price y if Marielle buys x games. 2 7.00
4 11.50
12, SNOWFALL The total snowfall each hour of a winter snowstorm is 6 16.00
shown in the table below. 8 20.50

Hour 1 2 3 4
IRl 1.65 | 3.30 | 4.95 | 6.60

a. Write an equation to fit the data in the table.
b. Describe the relationship between the hour and inches of snowfall.

FUNDRAISER The Cougar Pep Squad wants to sell T-shirts in the bookstore for
the spring dance. The cost in dollars to order T-shirts in their school colors is
represented by the equation C = 2¢ + 3.

a. Make a table of values that represents this relationship.

b. Rewrite the equation in function notation.

¢. Graph the function.

d. Describe the relationship between the number of T-shirts and the cost.

H.0.T. Problems  use Higher-Order Thinking Skills

14. @CRIT]OUE Quentin thinks that f{x) and g(x) are both proportional. Claudia
thinks they are not proportional. Is either of them correct? Explain your reasoning.

- NG|

T AT T TR -2 | -7
T T a1
—4-3-2-1Q1 1.2 3 4x}

i T 0|
| Zg 1] 1| 2
| —
-—r || |4 | | i 2 5

15. OPEN ENDED Create an arithmetic sequence in which the first term is 4. Explain the
pattern that you used. Write an equation that represents your sequence.

16. CHALLENGE Describe how inductive reasoning can be used to write an equation
from a pattern.

17. REASONING A counterexample is a specific case that shows that a statement is false.
Provide a counterexample to the following statement. The related function of an
arithmetic sequence is always proportional. Explain your reasoning.

18. WRITING IN MATH Compare and contrast proportional relationships with
nonproportional relationships.

201 ()
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Standardized Test Practice

19, What is the slope of a line that contains the 21. Luis deposits $25 each week into a savings
point (1, —5) and has the same y-intercept as account from his part-time job. If he has $350
2x—-y=9? in savings now, how much will he have in
A -9 C 2 12 weeks?

G $625 J $675
20. SHORT RESPONSE AFGR is an isosceles 22, GEOMETRY Omar and Mackenzie want to build
triangle. What is the measure of £G? a pulley system by attaching one end of a rope
E to their 8-foot-tall tree house and anchoring
the other end to the ground 28 feet away from
14em 9g° the base of the tree house. How long, to the
nearest foot, does the piece of rope need to be?
G a A 26ft C28ft
21.1cm
L B 27 ft D 29ft

Spiral Review

Find the next three terms in each sequence. (Lesson 3-5)
23. 3,13,23,33, ... 24. -2,-14,-08,-02, ... 25. %,

|~

lll

oo

'y owea

o4}

Suppose y varies directly as x. Write a direct variation equation that relates x and .
Then solve, {Lesson 3-4)

26. Ify =45whenx =9, find y whenx =7.
27. If y = =7 when x = -1, find x wheny = —-84.

28. GENETICS About 22—5 of the male population in the world cannot distinguish red

from green. If there are 14 boys in the ninth grade who cannot distinguish red from
green, about how many ninth-grade boys are there in all? Write and solve an
equation to find the answer. (Lesson 2-2)

29. GEOMETRY The volume V of a cone equals one third times the product of T, the
square of the radius r of the base, and the height h. (Lesson 2-1)

a. Write the formula for the volume of a cone.
b. Find the volume of a cone if r is 10 centimeters and /1 is 30 centimeters.

Skills Review

Solve each equation for y.

0.3 x=y+7 31. 2y =6x — 10 32, 9% +2x=12
Graph each equation.
B.y=x-8 M x—y=-4 35. 2x+4y =38

oz
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Study Guide

| KeyConcepts

E KeyVocabulary

Graphing Linear Equations (Lesson 3-1)

» The standard form of a linear equation is Ax + By = C,
where A = 0, Aand B are not bath zero, and A, B, and C
are integers whose greatest common factor is 1.

Solving Linear Equations by Graphing (Lesson 3-2)

» Values of x for which f{x) = 0 are called zeros of the function

f. A zero of a function is located at an x-intercept of the graph
of the function.

Rate of Change and Slope (Lesson 3-3)
» |if x is the independent variable and y is the dependent
variable, then rate of change equals
change in y
change in x °
« The slope of a line is the ratio of the rise to the run.
Ya— ¥
Xz =X
Direct Variation (Lesson 3-4)

¢ A direct variation is described by an equation of the form
¥y = kx, where k0.

M=

Arithmetic Sequences (Lesson 3-5)

« The nth term aj, of an arithmetic sequence with first term a,
and common difference dis given by a,= a, + (n — 1)d,
where nis a positive integer.

Proportional and Nonproportional Relationships
(Lesson 3-6}

* |n a proportional relationship, the graph will pass
through (0, 0).

* |n a nonproportional relationship, the graph will not pass
through {0, 0}

Be sure the Key Concepts
are noted in your Foldable.

Linear
Flmcﬁo.q

arithmetic sequence (p. 189) rate of change (p.172)
common difference (p. 189)

constant (p. i55)

root (p.163)

sequence (p. 189)
constant of variation (p. 182} slope (p.174)
deductive reasoning (p.196) standard form (p. 155
direct variation (p. 162) terms of the sequence (p. 189)
inductive reasoning (p.196)  x-intercept ip. 156)
linear equation (p. 155) y-intercept (n. 156)

linear function (p. 163) zero of a function (p. 163)

| _\_locabular;Check

State whether each sentence is true or false. If false, replace
the underlined word or number to make a true sentence.

1. The x-coordinate of the point at which the graph of an
equation crosses the x-axis is an x-intercept.

2. Alinear equation is an equation of a line.

3. The difference between successive terms of an arithmetic
sequence is the constant of variation.

4, The regular form of a linear equation is Ax + By = C.

5. Values of x for which f{x) = 0 are called zeros of the
function £

6. Any two points on a nonvertical line can be used to
determine the slope.

7. The slope of theline y=5is 5.

8. The graph of any direct variation equation passes
through {0, 1).

9, A ratio that describes, on average, how much one quantity
changes with respect to a change in another guantity is a
rate of change.

10. In the linear equation 4x + 3y = 12, the constant
term is 12.

iy
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Study Guide and Review continved

Find the x-intercept and y-intercept of the graph of each | Example 1
linear function. - Graph 3x — y= 4 by using the x- and y-intercepts.
1. 12, ] . Find the x-intercept. Find the y-intercept.
mEumE | p o
81 0 ! . Ix—y=4 —y=4 i
—4 3 0 v 3x—0=4 lety=0. N —y=4 lLetx=0. :
01 ° _ 3x=4 —y=4 ‘;-
g <N 4
12 ¥=3 y=-4 :
) x-intercept: %
Graph each equation. Jintercept; —4 ;
13. y=—x+2 14. x+3y=4 The graph intersects the ]
15, 2x—3y=6 16. 5x+ 2y =10 axis at (%,0) and the 1
17. SOUND The distance din kilometers that sound waves y-axis at (0, ~4). Plot
travel through water is given by d = 1.6t where tis the these points. Then draw
time in seconds. i the line through them.
a. Make a table of values and graph the equation. ' i
b. Use the graph to estimate how far sound can travel
through water in 7 seconds. :
. e e e Tl T e e iy T T T e L T o T = o T TR e T oo na.mmf:

Solumg Linear Equations by Graphing

Find the oot of each equation. Example 2
18, 0=2x+8 19, 0= 4x—24 Solve 3x + 1 = —2 by graphing. :,
20. 3x—5=0 21. x4+ 3=0 The first step is to find the related function.
x+1=-2 QOriginal equation :

Solve each equation by graphing. i
+1+2=-2+2 Add 2 to each side. :

22, 0=16—8x 23. 0=21+3x ;
x+3=0 Simplify. !

24, ~4x-28=10 25, 25x - 225 =10 : g
The related function i : y‘{ ]. L

26. FUNDRAISING Sean's class is selling boxes of popcorn isy=3x+3. x '
to raise money for a class trip. Sean’s class paid $85 for The graph intersects y=3x+3g F

the popcorn, and they are selling each box for $1. The the x-axis at —1. So, i ;
function y = x — 85 represents their profit y for each the solution is —1. ! / ;

box of popcorn sold x. Find the zero and describe what it i 5 m R
means in this situation. T ¥ { ;

-

T T T e e e e e P
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1

“? Rate of Change and Slope

. " Direct Variation

Graph each equation.

32, y=x 33. y=%x 34, y=-2x

Suppose yvaries directly as x. Write a direct variation
equation that relates x and y. Then solve.

35. If y=15when x = 2, find ywhen x= 8.

36. If y= —6 when x =9, find xwhen y = —3.

37. Hy= 4 when x= —4,find ywhen x=7.

38. JOBS Suppose you earn $127 for working 20 hours.

a. Write a direct variation equation relating your = —18.
earnings to the number of hours worked. . - )
V= -=3x Direct variation equation
b. How much would you earn for working —18 = —3x Replace y with —18.
?
35 hours? _‘% - “—%“ Divide each side by —3.
6=x Simplify.
Therefore, x = 6 when y = —18. :
— e e ———— - v

Example 4

Suppose y varies directly as x, and y = —24 when x = 8.

So, the direct variation equation is y = —3x.

a.
y=kx
—24 = ki)
=2 _ K8
8 8
3=k
b.

Write a direct variation equation that relates x and y.

Use the direct variation eguation to find x when

Find the rate of change represented in each table or graph. Example 3
2. (T TTTIWETT T3 28 Find the slope of the line that passes through
558 i i /P“ e {0, —4) and (3, 2).
. HH =24 | ATTIAT
1 A | X 0 ‘}-—h._. (3] 2) - -
EAS//neas MEEE N AR |
e o 12| -3 ol | X 1
L1 __/+____ il ___4' ! =
(=2, :_6): T : | | _;_
DA L)
& 30 O
Elfngic,}:;asslupe of the line that passes through each pair Let (0, —4) = (x;, ;) and (3, 2) = (%, ).
' ¥a—= N
s Slope formul
20. (0,5),(6,2) 30. (~6,4), (-6, -2) =%=x e
- I
31. PHOTOS The average cost of online photos decreased = 3—_'ﬂ-' =0x=3y==4y=2
from $0.50 per print to $0.15 per print between 2002 6 -
and 2009. Find the average rate of change in the cost. =3 0r2 Stmplify.
Explain what it means.

Direct variation eguation
Substitute —24 for y and 8 for x.

Divide each side by 8.
Simplify.
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; r- Arithmetic Sequences as Linear Functions
Find the next three terms of each arithmetic sequence.
39. 6,11,16, 21, ... 40. 1.4,1.2,1.0, ...
Write an equation for the nth term of each arithmetic
sequence.

4., a,=6d=5

42, 28,25,22,19,...

43. SCIENGE The table shows the distance traveled by

sound in water. Write an equation for this sequence.
Then find the time for sound to travel 72,300 feet.

Time {s) 2 | 3 4
9640 | 14,460 | 19,280

Distance ft)

Example 5

Find the next three terms of the arithmetic sequence
10, 23, 36,49, ... .

Find the common Add 13 to the last
difference. term of the sequence.

Continue adding 13 until the
1UUU9 next three terms are found.

+13 +13 +13
-8

So,d=13. +13 +13 +13

The next three terms are 62,

75, and 88.

:n n Proportional and Nonproportional Relationships

44, Write an equation in function notation for this relation.

45. ANALYZE TABLES The table shows the cost of picking
your own strawberries at a farm.

Number of Pounds 1 | 2 3 4

e, 1

1.25 | 250 | 375 | 5.00

Total Cost ($)

a. Graph the data.

b. Write an equation in function notation to describe
this relationship.

¢. How much would it cost to pick 6 pounds
of strawberries?

S

TR LI LI LIPS A AP T | L ¥, PO AL e e e

Write an equation in function : ol [T e
notation for this relation. 8 | ®
[ ]
Make a table of ordered pairs for e
several points on the graph. Hz o" 1]
M [ 2] 3|45 L'_zﬂ?‘la"l'?"
= Ll | |

i 3 8 71911

The difference in y-values is twice the difference of
X values. This suggests that y = 2x. However, 3 # 2(1).
Compare the values of y to the values of 2x.

IENERELEE
as|7]elmn

The difference between y and 2xis always 1. So the
equation is y = 2x + 1. Since this relation is also a
function, it can be written as iy} = 2x + 1.

LT Aoy, P o O AP [T TL T NPy TRty il (B R T e T T T e i D L e o e Y T
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2k “Practice Test

._. . M :

1. TEMPERATURE The equation to convert Celsius

— o T T e

temperature C to Kelvin temperature K is shown.

T AT

K

W
[Comof | 7T '™
rd

|
200 -100 [O] 1100 [ 200 [300 | €

JAENNEAREEEREE

a. State the independent and dependent
variables. Explain.

b. Determine the C- and K-intercepts and
describe what the intercepts mean in this
situation.

Graph each equation.
2. y=x+2 3. y=4x

4 x+2y=-1 9 -3x=5-y

Solve each equation by graphing.
6. 4x+2=90 7.0=6-3x
8. 5x4+2=-3 9 12x=4x+16

Find the slope of the line that passes through each
pair of points.

10. (5,8),(=3,7)
12, (—=4,7), (8, —1)

1. (5,-2),3,-2)
13. (6, —3), (6, 4)

14, MULTIPLE CHOICE Which is the slope of the linear

function shown in the graph?
ot
~L
™
N
o x
2 2
2 = 5
2 5
5 D 2

Suppose y varies directly as x. Write a direct
variation equation that relates x and y. Then solve.

15. If y = 6 whenx =9, find x wheny = 12.

16. When y = -8, x = 8. What is x wheny = —6?
17. If y = =5 when x = -2, whatis y when x = 14?7
18, If y =2 when x = —12, find y when x = —4.

19. BIOLOGY The number of pints of blood in a
human body varies directly with the person’s
weight. A person who weighs 120 pounds has
about 8.4 pints of blood in his or her body.

a. Write and graph an equation relating weight
and amount of blood in a person'’s body.

b. Predict the weight of a person whose body
holds 12 pints of blood.

Find the next three terms of each arithmetic
sequence.

20. 0, —15, =30, —45, —60, ...
21. 5,8,11, 14, ...

Determine whether each sequence is an arithmetic
sequence. If it is, state the common difference.

22. —40, -32, -24, -1, ...
23. 0.75,1.5,3,6,12, ...
24, 5,17,29,41, ...

25. MULTIPLE CHOICE In each figure, only one side of
each regular pentagon is shared with another
pentagon. The length of each side is 1 centimeter.
If the pattern continues, what is the perimeter of
a figure that has 6 pentagons?

F 30cm
G 25cm
H 20 cm
J 15¢cm

conneclED.cgawil[.cum



sPreparing for Standardized Tests

The first step to solving any math problem is to read
the problem. When reading a math problem to get the
information you need to salve, it is helpful to use special
reading strategies.

Strategies for Reading Math Problems

Read the problem quickly to gain a general
understanding of it.

* Ask yourself: "What do | know?” “What do | need to find out?”

¢ Think: “Is there enough information to solve the problem? Is there
extra information?”

¢ Highlight: If you are allowed to write in your test booklet, underline or
highlight important information. Cross out any information you don't need.

Reread the problem to identify relevant facts.
* Analyze: Determine how the facts are related.

Key Words: Look for keywords to solve the problem.

Vocabulary: Identify mathematical terms. Think about the concepts and
how they are related.

Plan: Make a plan to solve the problem.

Estimate: Quickly estimate the answer.

ldentify any obvious wrong answers.
* Eliminate: Eliminate any choices that are very different from your estimate.

» Units of Measure: |dentify choices that are possible answers based on the units
of measure in the question. For example, if the question asks for area, only
answers in square units will work.

Look back after solving the problem.

safew Anaguoisia ienfig/saBewnagy

Check: Make sure you have answered the question.
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Standardized Test'Example

Read the problem. Identify what you need to know. Then use the information
in the problem to solve.

Jamal, Gina, Lisa, and Renaldo are renting a car for a road trip. The cost of
renting the car is given by the function C = 12.5 + 214, where C is the total
cost for renting the car for d days. What does the slope of the function

represent?
A number of people C number of days

B cost per day D miles per gallon

Read the problem carefully. The number of people going on the trip is not
needed information. You need to know what the slope of the function represents.

Slope is a ratio. The word “per” in answers B and D imply that they are both
ratios. Since choices A and C are not ratios, eliminate them.

The problem says that C represents the cost of renting the car. So the slope
cannot represent the miles per gallon of the car. The slope must represent the
cost per day.

The correct answer is B.

.

Read each problem. Identify what you need to

2. The amount of money raised by a charity

know. Then use the information in the problem
to solve,

1. What does the x-intercept mean in the context of
the situation given below?

Draining a Bathtub
n L
2 5 N
S "
3o Mg
30
20 h
hat
10 Mg
0 12345678F%
Time {minutes)

A amount of time needed to drain the bathtub

B number of gallons in the tub when the drain
plug is pulled

C number of gallons in the tub after x minutes

D amount of water drained each minute

carwash varies directly as the number of cars
washed. When 11 cars are washed, $79.75 is
raised. How many cars must be washed to

raise $174.007
F 10 cars H 22 cars
G 16 cars J 24cars

3. The function C = 25 + 0.45(x — 450) represents

the cost of a monthly cell phone bill, when
x minutes are used. Which statement best
represents the formula for the cost of the bill?

A The cost consists of a flat fee of $0.45 and
$25 for each minute used over 450,

B The cost consists of a flat fee of $450 and $0.45
for each minute used over 25.

C The cost consists of a flat fee of $25 and $0.45
for each minute used over 450.

D The cost consists of a flat fee of $25 and $0.45
for each minute used.
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iStandardized Test Practice

wf:umulative. el YD

o 8 6. Write an equation for the nth term of the
A B arithmetic sequence shown below.
Read each question. Then fill in the correct answer -2,1,4,7,10,13, ...

on the answer document provided by your teacher F a,=2n—1 H a,=31+2
or on a sheet of paper.

Ga,=2n+4 J a,=3n-5
1. Horatio is purchasing a computer cable for

$15.49, If the sales tax rate in his state is 5.25%,

what is the total cost of the purchase? e e L e

electrician for jobs of different lengths.

A $16.42 C $15.73
B $16.30 D $15.62 Number of Labor Charges
Hours (n} (€)
2. What is the value of the expression below? ; zgg
2 3 5
¥+ -2 3 $110
F 14 H 102 2 $135
G 34 J 166
Which function represents the situation?
3. What is the slope of the linear function A C(n)=25n+35 C C(n)=351+25
graphed below? B C(n) =251 + 30 D C(n) =351 + 40
|4
8. Find the value of x so that the figures have the
same area.
oA | X = .
P 4 | (x—1)cm .
> . ] cm 1
6cm |
# .
xcm
Al 2 F 3 HS5
3 G 4 J 6
1 5)

9. The table shows the total amount of rain during
a storm. Write a formula to find out how much
rain will fall after a given hour.

Hours Worked 1 2 3 4 1 9 3 4
Money Earned (5) 550 | 11.00 | 16.50 | 22.00 0.45 9.9 135 | 1.8

F increase $6.50/h

4. Find the rate of change for the linear function
represented in the table.

A h=045n C h=09n
G increase $5.50/h B 1 =045k D h=18n
H decrease $5.50/h
J decrease $6.50/h
5. Suppose that y varies directly as x, and y = 14 Test-TakingTip

when x = 4. What is the value of y when x = 9? Question 3 You can eliminate unreasonable answers to multiple
chaice items. The line slopes up from left to right, so the slope is

A 255 C 295 positive. Answer choice A can be eliminated.

B 275 D 315
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Short Response/Gridded Response

Record your answers on the answer sheet provided
by your teacher or on a sheet of paper.

10. The scale on a map is 1.5 inches = 6 miles. If two
cities are 4 inches apart on the map, what is the
actual distance between the cities?

11, Write a direct variation equation to represent the
graph below.

'

12, Justine bought a car for $18,500 and its value
depreciated linearly. After 3 years, the value
was $14,150. What is the amount of yearly
depreciation?

13. GRIDDED RESPONSE Use the graph to determine
the solution to the equation —%x +1=0?

¥

)
Fi=

14. Write an expression that represents the total
surface area (including the top and bottom) of a
tower of 1 cubes each having a side length of 5.
(Do not include faces that cover each other.)

15. GRIDDED RESPONSE There are 120 members in the
North Carolina House of Representatives. This is
70 more than the number of members in the

North Carolina Senate. How many members are
in the North Carolina Senate?

Extended Response

Record your answers on a sheet of paper. Show
your work.

16. A hot air balloon was at a height of 60 feet above
the ground when it began to ascend. The balloon
climbed at a rate of 15 feet per minute.

3. Make a table that shows the height of the hot
air balloon after climbing for 1, 2, 3, and
4 minutes.

b. Lett represent the time in minutes since the
balloon began climbing. Write an algebraic
equation for a sequence that can be used to
find the height, h, of the balloon after ¢
minutes.

¢. Use your equation from part b to find the
height, in feet, of the hot air balloon after
climbing for 8 minutes.

~

’ Need ExtraHelp?

r If you missed Question... 1 2 3| 4 5 6

'Leu o Lesson... 2.7 112133 |33 34!35

| ' | T
7 B ‘_9 10§ 1 (12|13 | 14 115 | 16

i34 |26 34|33 |32 01021 |35
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O In this chapter,
you wili:

O You graphed linear
functions.

= Write and graph
linear equations i
various forms.

= Lise scatter plots
and ines of fit, and
write equations of
best-fit lines using
linedr regression,

w Find inverse linear
functions.
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Functions
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) TRAVEL The number of trips peopie take changes from year fo year. From the
yearly data, patterns emerge, Rate of ;zhange can be applied to these data 10
determine & linear niodel. This can be used to predict the number of trips taken
In future years.
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Dlagnose Readlness | You have two optlons for checking prerequisite skills.

[1 Textbook Option Take the Quick Check below. Refer to the Quick Review for help.

[ QuickCheck

QuickReview [

Evaluate 3a2 — 2ab + ¢ for the values given.

1.a=2b=1c=5 Evaluate 2(m — n)? + 3pfor m=5,n=2,and p= -3.
2. a=-3,b=-2,c=3 2(m—n?+3p Original expression
3. a=-1,b=0¢c=11 =2(5 — 2)* + 3(-3) Substitute.
4. a=5b=-3,¢c=-9 = 2(3)% + 3(-3) Subtract,
5. GAR RENTAL The cost of renting a car is given by =2(9 + 3(-3) Evaluate power.
o 03 Ll vprmt e b ST 04
cost for a five-day rental over 125 miles. =9 Add.
Solve each equation for the gi.\;é’n“variable. w
6. x+ y=>5iory 7. 2x—4y="61orx Solve 5x + 15y =9 for x.
8. y—2=x+3fory 9, 4x-3y=12forx Sx+15y=9 Original equation

10. GEOMETRY The formula for the perimeter of a rectangle is 5x+ 15y — 15y =9 — 15y Subtract 15y from each side.
P= 2w+ 2¢, where wrepresents width and £ represents Sx=19 - 15y Simplity.
length. Solve for w.

%5. = 4 _51 o Divide each side by 5.
X= % — 3y simplify.

Write the ordered pair for each point.

m A [T}y Write the ordered pair for A.
12. B B EXE] 8egin at point A T ¥
13. ¢ F ! Follow along a vertical
D line to the x-axis. The A
Lot o x-coordinate is —4. r ™
L5 E Follow along a horizontal o Tx
16. F line to the y-axis. The
y-coordinate is 2.
The ordered pair for point Ais (