.i::m |

BIG IDEAS

£ Modelmg al L|fe--1 i
. Grade 7i of

4%

7Ron I'arson & Laurie Boswell



ding and
Subtracting
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r
Chapter Learning Target:

Hatin nal NuthFS Understand adding and subtracting

rational numbers.

Add'“g |HTE9EFS Chapter Success Criteria:
| can represent rational numbers on a
Adding Rational Numbers number line.
I can explain the rules for adding and
subtracting integers using absolute value.
W | can apply addition and subtraction
. . with rational numbers to model
Subtracting Rational Numbers reaklife problems
W | can solve problems involving addition
and subtraction of rational numbers.

Subtracting Integers

\
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STEAM Video Freezing Solid

'The Celsius temperature scale is defined using the freezing
point, 0°C, and the boiling point, 100°C, of water. Why do you
think the scale is defined using these two points?

Watch the STEAM Video “Freezing Solid.” 'Then answer the
following questions.

1. Inthe video, Tony says that the freezing point of wax is
53°C and the boiling point of wax is 343°C.

a. Describe the temperature of wax that has just
changed from liquid form to solid form. Explain
VOLUI reasoning.

After Tony blows out the candle, he demonstrates
that there is still gas in the smoke. What do you know

about the temperature of the gas that is in the smoke?

In what form is wax when the temperature is at
100°C, the boiling point of water?

2. Consider wax in solid, liquid, and gaseous forms. Which
is hottest? coldest?

Performance Task Melting Matters

Iy After completing this chapter, yvou will be able to use the
__ - II concepts you learned to answer the questions in the STEAM

Video Performance Task. You will answer questions using the
melting points of the substances below.

Ice Tin

Beeswax Ethanol

Mercury Acetone

Plastic Chocolate
You will graph the melting points of the substances
on a number line to make comparisons. How is the
freezing point of a substance related to its melting

point? What is meant when someone says it is below
freezing outside? Explain.
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Getting Ready for Chapter

Chapter Exploration

1. Work with a partner. Plot and connect the points to make a picture.
1(1,11) 2(4, 10) 3(7, 10) 4(11, 9) 5(13, 8)
6(15, 5) 7(15,3) 8(16,1) 9(16, —1) 10(15, —1)
11(11,1) 12(9, 2) 13(7, 1) 14(5, —1) 15(1, —1)
16(0, 0) 17(3, 1) 18(1, 1) 19(—2, 0) 20(—6, —2)
21(—9, —6) 22(—9, —7) 23(—7, —9) 24(—7,—11)  25(—8, —12)
26(—9, —11)  27(—11,—10) 28(—13,—11) 29(—15,—11) 30(—17, —12)
31(—17, —10) 32(-—15,—-7) 33(—12,—6) 34(—11,—-6) 35(—10, —3)
36(—8, 2) 38(—3,9) 39(—4, 10) 40( —5, 10)
41(—2, 12)

t 3

2. Create your own “dot-to-dot” picture. Use at least 20 points.

Vocabulary

The following vocabulary terms are defined in this chapter. Think about what each
term might mean and record your thoughts.

integers absolute value rational number additive inverse




Learning Target: Understand absolute values and ordering of rational numbers.

Success Criteria:  + | can graph rational numbers on a number line.
* | can lind the absolute value ol a rational number.

\ ¢ | can use a number line to compare rational numbers. _./,
FLORIDA Recall that integers are the set of whole numbers and their opposites.
STANDARDS A rational number is a number that can be written as :. where a and b are
Preparin
MAFS.7.N5.1.1 integers and b + 0.

MAFS TN51.3

3OO N  Using a Number Line

Work with a pariner. Make a number line on the floor.
Include both negative numbers and positive numbers.

a. Stand on an integer. Then have your partner
stand on the opposite of the integer. How
far are each of you from 0? What do you call
the distance between a number and O on a
number line?

b. Stand on a rational number that is not an
integer. Then have your partner stand on any
other number. Which number is greater? How
do you know?

¢. Stand on any number other than 0 on the number line. Can your
Math Practice partner stand on a number that is:

Find Entry Points = oreater than your number and farther from 07

Whal are some ways , p

10 determine which = oreater than vour number and closer to 07

F'l Sl I * less than your number and the same distance from 07
klﬁ greater? i)

* less than your number and farther from 07

For each case in which it was not possible to stand on a number as
directed, explain why it is not possible. In each of the other cases,
how can you decide where yvour partner can stand?

Section 1.1 Rational Numbers 3



Key Vocabulary {3 @\@ Ksy ldea

integers, p. 3

rational number, p. 3 Absolute Value
absolute value, p. 4

Words lhe absolute value of a number is the distance between the
number and 0 on a number line. The absolute value of a number
aiswritten as | a |.

Mumbers |__1|_,1 |4|=4

Finding Absolute Values of Rational Numbers
| EXAMPLE 1 "

a. Find the absolute value of —3.

,,f’4|:-13raph —3 on a number Iine.-j

| -

L

! I
— b —3 —4 —3 -2 -1 ] 1 z

|

|

™,

'-::The distance between —3 and 0 is 3 ',

So,| —3|=3.

b. Find the absolute value of 1:.

=y

' 1 .
f/—| Graph 1, on a number Ime.J

#
-
11—
1 1 1 1
_IE —1 —3 L] 3 1 1} ) EE
13—
L ) 1 .1 )
\—|ThEdIE-tEII'ICEI:IEt'I."u'EEI'I14EII'IE||:|I514.|
, -
1 1
S50, 1 ‘—1.
4 4

Tr 4 It Find the absolute value.

1. | 7| 2. 5‘

3. |26

-

4 Chapter 1 Adding and Subtracting Rational Numbers «d# Multi-Language Glossary at BigldeasMath.com




m Comparing Rational Numbers ~

Eumpare| —2.5| and :

| 3 . 1 P~
' Graph 5 on a number |'”EJ IkGraph '—2.5| = 2.5 on a number Iine.]

-:::\4':-7 S
0 1 N 2 /3 4

_ [ | —2.5] is to the right of %]

Two numbers —
that are the same 4
distance from 0 on a So,| —25| = —,
number line, but on 2
opposite sides of O,
are called opposites. Tf’}" It Copy and complete the statement using <, =, or =,
The opposite of a
number a is —a. 4. |9| | —9| 5. —

1
2

= 6. 7. —|-as5|
4

Self-Assessment for c oncepts & _Fhffs—-\

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

7. VOCABULARY Which of the following numbers are integers?

1
9,32 -1, 5 —0.25, 15

8. VOCABULARY What is the absolute value of a number?

COMPARING RATIONAL NUMBERS Copy and complete the statement
using <, =, or =. Use a number line to justify your answer.

11

9. 35 10. | —2.8|

7
2

11. WRITING You compare two numbers, & and b. Explain how
a > hband|a| < | b| canboth be true statements.

12. WHICH ONE DOESN'T BELONG? Which expression does not
belong with the other three? Explain your reasoning.

| 6] 6 —6 B

Section 1.1 Rational Numbers 5



Modeling Real Life ~N

A mwoon has an ocean underneath its icy surface. Scientists run tests
above and below the surface. The table shows the elevations of each test.

Icy crust
/ 7 7
/ Liquid water Which test is deepest? Which test is closest to the surface?
Test Temperature | Salinity | Atmosphere | Organics Ice
Elevation ) o 03 _ e
(miles) —3.48 —h.15 s —4.5 —0.25

To determine which test is deepest, find the
least elevation. Graph the elevations on a
vertical number line.

1
Surface of a0 Atmosphere

moon lce
The number line shows that the salinity test is 14
deepest. The number line also shows that the _
atmosphere test and the ice test are closest to the T
surface. To determine which is closer to the surface, 3
identify which elevation has a lesser absolute value. 4 9 Temperature
Organics
Atmosphere: |0.3| =03  lce: | —0.25 = 0.25 5 ¥ salinity
-
50, the salinity test is deepest and the ice test is
closest to the surface. __/

:‘E:_ Self-Assessment for problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

13. An airplane is at an elevation of 5.5 miles. A submarine is atan
elevation of —10.9 kilometers. Which is closer to sea level? Explain.

14. 'The image shows the corrective powers (in diopters) of contact lenses
for eight people. The farther the number of diopters is from 0, the
greater the power of the lens. Positive diopters correct farsightedness
and negative diopters correct nearsightedness. Who is the most
nearsighted? the most farsighted? Who has the best eyesight?

Patient 1 2 3 4 5 [ 7 B
AARAAANAAMAA
- - - N s b - L &) “a ad
Power (diopters) 1.25 0.75 2.5 3.75 25 4.75 75 1.5 __‘)

6 Chapter 1 Adding and Subtracting Rational Numbers



HELP with solving the exercises.

P Review & Refresh

Write the ratio.

1. deer to bears H ! ! ‘ H
2. bears to deer

5. 8,20 6. 12,30 7. 7,28 8. 48,72

B Concepts, Skills, & Problem Solving

@ NUMEBER SENSE Determine which number is greater and which number is
farther from 0. Explain your reasoning. (5ee Exploration 1, p. 3.)

3. bearsto animals

4. animals to deer

Find the GCF of the numbers.

9. 1,6 10. —3.25,° 1. -1 13
2 5

FINDING ABSOLUTE VALUES Find the absolute value.
12. |8| 13. | —2| 14. | 10| 15. | 10|
16. | 0| 17. "‘ 18. |T‘ 19. | -2
20. ‘”‘ 21. |38/ 22. | 53| 23, | -

8 4
24. | 7.64| 25. | —18.26 | 26. |4‘:‘ 27. —5;_
COMPARING RATIONAL NUMBERS Copy and complete the statement
using <, =, or =.
28. 2 | —5| 29. | —1| -8 30. |5 | —5|
31. | 2| 0 32. 0.4 —; 33. |19 | —5.3 |
34, —|17] : 35. ‘ —3‘ —‘ 3‘ 36. —‘ 1] ‘ —‘ —13‘

2 4 4 4 8

YOU BE THE TEACHER Your friend compares two rational numbers. Is your friend
correct? Explain your reasoning.

37. 38.
|—10{=—10

Section 1.1 Rational Numbers 7



39. OPEN-ENDED Write a negative number whose absolute value is greater than 3.

40. MODELING REAL LIFE 'The summit elevation of a volcano is
the elevation of the top of the volcano relative to sea level.
The summit elevation of Kilauea, a volcano in Hawaii, is
1277 meters. The summit elevation of Loihi, an underwater
volcano in Hawaii, is —969 meters. Which summit is
higher? Which summit is closer to sea level?

Liquid Freezing Point (°C)
41. MODELING REAL LIFE 'lhe freezing point of a liquid is i
. - ) Butter 35
the temperature at which the liquid becomes a solid.
Airplane fuel —53
a. Which liquid in the table has the lowest
freezin A, Honey —3
g point?
. - T
b. Isthe freezing point of mercury or butter Mercury 39
closer to the freezing point of water, 0°C? Candle wax 53
ORDERING RATIONAL NUMBERS Order the values from least to greatest.
42. 8,|3|, —5,| 2|, —2 43. | -63|,—7.2,8,|5|,—6.3
“3 -
a4. |35|,| —1.8],16,3° | 27| 45. ‘ - ‘;‘ L —1,‘ .
a g | 4 2 8 |
46. @ PROBLEM S0OLVING 'lhe table shows golf scores, relative to par. <
Player | Score
a. lhe player with the lowest score wins. Which player wins? i
+5
b. Which player is closest to par? ” 0
¢. Which player is farthest from par? 3 4
47. TITEE23 You use the table below to record the temperature 1 !
at the same location each hour for several hours. At what time is the 5 +2
temperature coldest? At what time is the temperature closest to the
freezing point of water, 0°C?
Time 10:0H) AL, 11:00 M. | 12:00pMm. | 1:00 EMm. | 2:00 PM. | 3:00 P.M.
Temperature (°C) —2.6 —2.7 —0.15 1.6 —1.25 —3.4

13 REASONING Determine whether n = 0or n = 0.

48. n+|—n|=2n

49. n+|-—n|=0

TRUE OR FALSE? Determine whether the statement is true or false. Explain your reasoning.

50. lfx < 0, then |n:| = —X

51. 'The absolute value of every rational number is positive.

8 Chapter 1

Adding and Subtracting Rational Numbers
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7 ;;:" 1 _2 Adding Integers
3 i _ '

Learning Target: Find sums of integers.

Success Criteria:  + | can explain how to model addition of integers on a number line.
* | can find sums of integers by reasoning about absolute values.
.\-_ * | can explain why the sum of a number and its opposite is 0. __/

Y EXPLORATION 1

r

Using Integer Counters to Find Sums

Work with a pariner. You can use the integer counters shown at the lefi to
+ =+1 find sums of integers.
— ]_ .
= a. low canvyou use integer counters to model a sum? a sum that equals 07

b. What expression is being modeled below? What is the value of the sum?
FLORIDA

STANDARDS
MAFS.ZN511a o -— i-] ‘ = a = ‘
MAF5.7.N51.1b i-_] i] iJ

MAFS.T.N51.1d

MAF5.7.N5.1.3
c. INDUCTIVE REASONING Use integer counters to complete the table.
. Sum: Positive,
Expression Type of Sum Sum Negative, or Zero
-3+2 Integers with different signs
—4+ (—3)
5+ (—3)
7+ (—7)
2+ 4
—6+(—2)
—h+9
15 + (—9)
—10 + 10
—6+ (—6)
. 13+ (—13)
Math Practice
Make Conjectures d. How canyou tell whether the sum of two integers is positive, negative,
How can absolute or zero?
values be used to . _— , . S .
e e e. Write rules for adding (i) two integers with the same sign, (ii) two integers
Lsum of two integers? E with different signs, and (iii) two opposite integers.

Section 1.2  Adding Integers 9



You have used number lines to find sums of positive numbers, which involve
Key Vocabulary "’3 movement to the right. Now you will find sums with negative numbers, which
additive inverse, p. 11 involve movement to the left.

3¢\ [ I8 Using Number Lines to Find Sums ,\

a. Find4 4+ (—4).

Draw an arrow from 0 to 4 to represent 4. Then draw an arrow 4 units to

e the left to represent adding —4.
- 4
of each armow - |
T!Et:f: g;hsﬂhﬂ‘-‘ value of i - -
5 unﬁmf“fEPﬁﬁenﬁ' < : : : . | : :
the n -2 -1 0 1 2 3 a4 5 &

So0,4 + (—4) = 0.

b. Find —1 + (—3).

Draw an arrow from 0 to —1 to represent — 1. 'Then draw an arrow 3 units
to the lefi to represent adding —3.

-
=

]

|
-6 -5 -4 -3 -2 -1 0 1 £
So, —1 + (—3) = —4.

c. Find -2 + 6.

Draw an arrow from 0 to —2 to represent —2. 'Then draw an arrow 6 units
to the right to represent adding 6.

A
i |

So, —2+ 6 = 4.

Tr Y [T Use a number line to find the sum.

1. —2+2 2. 4+ (—5) 3. —3+(—3)

it

10 Chapter 1 Adding and Subtracting Rational Numbers *#9 Multi-Language Glossary at BigldeasMath.com
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Motice that

hows

gxample 1(2) 5

the ﬁ.ﬂd.lﬁ'lifﬂ Inverse
propert.

Lising integer counters and number lines leads to the following rules for
adding integers.

@”@ Key ldeas

Adding Integers with the Same Sign

Words Add the absolute values of the integers. Then use the
cOmmon sigmn.

Numbers 2+ 5=7 —2+(—5)= -7

Adding Integers with Different Signs

Words Subitract the lesser absolute value from the greater absolute value.
'Then use the sign of the integer with the greater absolute value.

Numbers 5+ (—10) = —2 —13+17 =14

Additive Inverse Property

Words The sum of a number and its additive inverse, or opposite,
is 0.

Numbers 6+ (—6) =10 —25+25=10
Algebra g+ (—a)=0

m Adding Integers with the Same Sign .

Find —4 + (—2).

—4+(—2)=—6 Add | —4|and| —2]|.
& : .
\ .~ Use the common sign. J

The sum is —6.

Check Use integer counters.

g2 g~ o2

- -6 v

—4 +

Tf’}" It Find the sum.

4. 7+13 5. —8+ (—5) 6. —2+(—15) F

Section 1.2  Adding Integers 11
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m Adding Integers with Different Signs

a. Find5+ (—10).

54+ (—10)= -5 —10 | > | 5|. S0, subtract | 5| from | =10,
k-

H—L Use the sign of —1 D.;I

The sum is —5.

b. Find -3+ 7.

—34+7=4 7|>|—3|.50, subtract | —3 | from | 7|.
k

m— Use the sign of I"/I

The sum is 4.

c. Find —12 + 12,

—12+12=0 The sum is 0 by the Additive Inverse Property.

L b
i 3

\ A [ —12 and 12 are opposites. J

The sum is 0.

n"}" It Find the sum.

7. —2+11 8. 9+(-10) 9. —31+ 31

o

e

'u"_

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

10. WRITING Explain how to use a number line to find the sum
of two integers.

ADDING INTEGERS Find the sum. Use a number line to justify
VOUr answer.

11. —8 + 20 12. 30 + (—30) 13. —10+(—18)

14. ({lJ NUMBER SENSE Is3 + (—4) the same as —4 + 3? Explain.

@ LOGIC Tell whether the statement is frue or false. Explain
your reasoning.

15. 'lhe sum of two negative integers is always negative.

16. 'lhe sum of an integer and its absolute value is always 0.

:::Q Self-Assessment forc oncepts & 54{'1!!5—\

Chapter 1 Adding and Subtracting Rational Numbers
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You can use the Commutative and Associative Properties of Addition to find
sums of integers.

Modeling Real Life .
‘The list shows four account transactions. JULY TRANSACTIONS |
Find the change in the account balance. Withdrawal -$40 |
You are given amounts of two withdrawals ~ Deposit _ $50 I'I
and two deposits. You are asked to find how | Deposit _ $75 \
much the balance in the account changed. q_ﬁji}{ I:E'Ilfﬂi b — -fﬁ_ﬂ'ﬂ_‘

Find the sum of the transactions. Notice that 50 and —50 are opposites and
combine to make 0. 50, use properties of addition to first group those terms.

—40 + 50 + 75 + (—50) = —40 + 75 + 50 + (—50) Comm. Prop. of Add.
— —40 + 75 + [50 + (—50)) Assoc. Prop. of Add.

= —40+75+0 Add. Inv. Prop.
=35+0 Add —40 and 75.
=35 Add. Prop. of Zero

S0, the account balance increased $35.

Another Method Find the sum by grouping the first two terms and
the last two terms.

—40 + 50 + 75 + (—50) = (—40 + 50) + [75 + (—50]]
—10+25=35

>

359 Self-Assessment for Problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

End 17. At 12:00 p.v., the water pressure on a submarine is

435 pounds per square inch. From 12:00 p.m. to 12:30 M.,
the water pressure increases 58 pounds per square inch.
From 12:30 p.a. to 1:00 p.v., the water pressure decreases
116 pounds per square inch. What is the water pressure

at 1:00 p.m.?

'lhe diagram shows the elevation changes
between checkpoints on a trail. The trail begins at an
elevation of 8136 feet. What is the elevation at the end

of the trail?

Section 1.2  Adding Integers 13



HELP with solving the exercises.

P Review & Refresh

Copy and complete the statement using <, >, or =.

1. 500 |7 2. |—26|  |-z06| 3. ‘ —3‘ —| 5‘
5 i
Add.
4. 843+ 5.21 5. 2316 +4.09
6. >+ 7. 14!
9 9 2 8
8. 'The regular price of a photograph printed on a canvas is $18. You have a
coupon for 15% off. How much is the discount?
A. 52.70 B. 53 C. 515 D. $15.30
9. Represent the ratio relationship using a graph.
Time (hours) 1 2 3
Distance (miles) e 110 165
B Concepts, Skills, & Problem Solving
USING INTEGER COUNTERS Use integer counters to complete the table.
(See Exploration 1, p. 9.)
. Sum: Positive,
Expression Type of Sum Sum Negative. or Zevo
10. —5 448
11. —34+(—T)
USING NUMBER LINES Write an addition expression represented by the
number line. Then find the sum.
12. o 4 . 13. . 4 -
= 1 I ol |
2
| - - |-——rp
—t I — I I ke ' l ; l l —>
-2 1 0 1 2 3 4 -3 -2 1 0 1 2 3
14. 1 15. 2
] —
l 2 | [ : l
—t— ; — I — - I ' I I I =
-1 6 1 2 3 4 5 -5 -4 -3 -2 -1 0 1

14 Chapter 1 Adding and Subtracting Rational Numbers



ADDING INTEGERS Find the sum. Use integer counters or a number line to verify
VOUr answer.

16. 6+ 4 17. —4+(—6) 18. —2+(—3) 19. —5+12
20. 5+(—7) 21. 8+ (—8) 22. 9+ (—11) 23. —3+13
24, —4+(—16) 25. —3+(-1) 26. 14+ (—5) 27. 0+ (—11)
28. —10+(—15) 29. —13+9 30. 18+ (—18) 31. —25+(—9)

YOU BE THE TEACHER Your friend finds the sum. Is your friend correct? Explain
YOur reasoning.

32. 33.
9+(—6)=3 —10+(-10)=0

34. MODELING REAL LIFE 'Ihe temperature is —3°F at 7:00 a.m. During the next
4 hours, the temperature increases 21°F. What is the temperature at 11:00 a.m.?

35. MODELING REAL LIFE Your bank account has a balance of —%12. You deposit
$60. What is your new balance?

Lithium Atom 36. (1) PROBLEM SOLVING A lithium atom has positively
charged protons and negatively charged electrons. The
sum of the charges represents the charge of the lithium
atom. Find the charge of the atom.

37. OPEN-ENDED Write two integers with different signs
that have a sum of —25. Write two integers with the
same sign that have a sum of —25.

USING PROPERTIES Tell how the Commutative and Associative Properties of
Addition can help you find the sum using mental math. ‘Then find the sum.

38. 9+6+(—6) 39. —-8+13+(-13) 40. 9+ (—-17)+(—9)
M. 7+(—12)+(—7) 42. —12+ 25+ (—15) 43. 6+ (—9)+ 14

ADDING INTEGERS Find the sum.

44. 13+ (—21)+ 16 45. 22 +(—14) + (—12) 46. —13+27 +(—18)
47. —19 + 26 + 14 48. —32+(—17) + 42 49. —41 + (—15) + (—29)
DESCRIBING A SUM Describe the location of the sum, relative to p, on a number line.
50. p+3 51. p+(—7) 52. p+0 53. pt+g

ALGEBRA Evaluate the expressionwhena =4,b= —5,and ¢ = —8.

54. a+b 55. —b+¢ 56. |a+b+c

Section 1.2  Adding Integers
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57. MODELING REAL LIFE 'The table shows the income and expenses for a school carnival.
‘The school's goal was to raise $1100. Did the school reach its goal? Explain.

Games Concessions | Donations Flyers Decorations

$650 $530 $52 —5$28 —5$75

OPEN-ENDED Write a real-life story using the given topic that involves the sum of an
integer and its additive inverse.

58. income and expenses
59. the amount of water in a bottle

60. the elevation of a blimp

MENTAL MATH Use mental math to solve the equation.
61. d+12=2 62. b+ (—-2)=0 63. B8+m=-15

8 DG DEEPER! Starting at point A, the path of a dolphin jumping out of
the water is shown.

a. ls the dolphin deeper at point ' or point £ ? Explain your reasoning.

b. s the dolphin higher at point B or point £3? Explain your reasoning.

¢. What is the change in elevation of the dolphin from point A to point £?

B65. @ NUMBER SENSE Consider the integers p and g. Describe all of the possible
values of p and g for each circumstance. Justify your answers.

a ptg=0 b. p+g=0 c. ptg=0

66. PUZZILE According to alegend, the Chinese Emperor
Yu-Huang saw a magic square on the back of a turtle. In
a magic square, the numbers in each row and in each
column have the same sum. 'This sum is called the
magic sum.

Copy and complete the magic square so that each row
and each column has a magic sum of 0. Use each integer
from —4 to 4 exactly once.

16 Chapter 1 Adding and Subtracting Rational Numbers
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1 3 Adding Rational Numbers

Learning Target: Find sums of rational numbers.

Success Criteria:  + | can explain how to model addition of rational numbers on a number line.
* | can find sums of rational numbers by reasoning about absolute values.
* | can use properties of addition to efficiently add rational numbers.

%,

Adding Rational Numbers

Work with a partner.

FLORIDA
STANDARDS a. Choose a unit fraction to represent the space between the tick marks on

MAFS.ZN511a each number line. What addition expressions are being modeled? What

MAFS. T N511b .
MAFS5.7 N5.1.1d are the sums?

MAF5.7.N5.1.3

Math Practice —

Look for Structure
How do the lengths
and directions of the e
arrows determine the
Ihsign of the sum?

|:=__ e

-
=

¥

Y

b. Do the rules for adding integers apply to all rational numbers?
Lxplain your reasoning.

¢. You have used the following properties to add integers. Do these
properties apply to all rational numbers? Explain your reasoning.

+ Commutative Property of Addition
» Associative Property of Addition
+ Additive Inverse Property

Section 1.3 Adding Rational Numbers 17
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@3@ Key ldea

Adding Rational Numbers
Words lo add rational numbers, use the same rules as you used for
adding integers.

Numbers - + [_‘_] -

—‘_'_‘ Model
] 5 L

o

_4_1
5 § 5

Il
| b=
W p ==
iy =f=
(L35

m Adding Rational Numbers

8 5 ;
Find —3 + 6 Estimate —3+ 1= -2

Because the signs are different and

= ;5, , subtract

— Lﬁ Find the absolute values.

. B 16
Rewrite — as —.
3 [

16 —5 Write the difference of the numerators
B over the common denominator.

= —,orl’ Simplify.
or 8 implify

Because =

. 8
. use the sign of iy

: o
S0, —— + 6 —1-. Reasonable? —1E = —2 t/

i
fmm‘ — |
o

Chapter 1 Adding and Subtracting Rational Numbers
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m Adding Rational Numbers

Find —0.75 + (—1.5). Estimate —1 + (—1.5) = —2.5
Because the signs are the same, add| —0.75 | and | —1.5 |
| —0.75 |+ | —1.5|=0.75+ 1.5 Find the absolute values,
— 225 Add.

Because —0.75 and — 1.5 are both negative, use a negative sign in the sum.

So, —0.75 + (—1.5) = —2.25, Reasonable? —225=~ —25
Check
| 15 ‘
; 0.75
—
e S
~25 -2 -15 —1 ~0.5 0

Tr}" [t  Find the sum.

4. —33+(—2.7) 5 —535+ 4 6. 1.65 + (—0.9)

o

-® Self-Assessment for Concepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

7. WRITING Explain how to use a number line to find the sum of
two rational numbers.

ADDING RATIONAL NUMBERS Find the sum.

T 1 3 1
8. —+ 9. —+ (— ) 10, —26+ 4.3
10 5 4 3

11. DIFFERENT WORDS, SAME QUESTION Which is different? Find
“both” answers.

Add —4.5and 3.5. What is the distance between —4.5 and 3.57

What is —4.5 increased by 3.5? Find the sum of —4.5 and 3.5.
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m Modeling Real Life ~

Profit (millions The table shows the annual profits (in millions of dollars) of an online
Year of dollars) gaming company from 2013 to 2017. Positive numbers represent gains,
and negative numbers represent losses. Which statement describes the
2013 — L7 profit over the five-year period?
y —4.75 . - .
e - A. gain of $0.75 million B. gain of $75,000
25 dd C. loss of $75,000 D. loss of $750,000
2016 0.8
To determine the amount of the gain or loss, find the sum of the profits.
2017 3.2
five-year profit = —1.7 + (—4.75) + 1.7+ 0.8 + 3.2 Write the sum.
.\ = —1.7+ 17+ (—4.75) + 0.8 + 3.2 Comm. Prop. of Add.
- and =0+ (—475)+ 08 +3.2 Additive Inv. Prop.
ative
The Commutaity ot
pssociative FIEPH:":';“ — —475+ 0.8+ 3.2 Add. Prop. of Zero
- rue
pddition are
rational numbers. = —4.75 + (0.8 + 3.2) Assoc. Prop. of Add.
= —4.75+ 1 Add 0.8 and 3.2.
= —0.75 Add —4.75 and 4.

1Lhe five-year profitis —$0.75 million.
50, the company has a five-year loss
of $0.75 million, or $750,000.

'The correct answer is D.

Self-Assessment for problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

Change in
Day | elevation 12. A bottle contains 10.5 cups of orange juice. You drink 1.2 cups of
{miles) the juice each morning and 0.9 cup of the juice each afternoon.
| How much total juice do you drink each day? When will you run
1 4 out of juice?
1
2 ) 13. TEZEZY ‘Ihe table shows the changes in elevation of a
" hiker each day for three days. How many miles of elevation must
3 - 1
2 the hiker gain on the fourth day to gain r mile of elevation over
7
4 the four days?
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P Review & Refresh

Go to BigldeasMath.com to get
HELP with solving the exercises.

Find the sum. Use a number line to verify your answer.

1. 3+12 2. 5+(-7) 3. —4+(-1) 4, —6+6
Subtract.
5. 69 — 138 6. 82— 74 7. 177 — 63 8. 451 — 268

9. What is the range of the numbers below?
12, 8,17, 12, 15, 18, 30

A. 12 B. 15 C. 18 D. 22

B> Concepts, Skills, & Problem Solving

USING TOOLS Choose a unit fraction to represent the space between the
tick marks on the number line. Write the addition expression being modeled.
‘Then find the sum. (5ee Exploration 1, p. 17.)

10. I -] 11. -
[ofi— : -
—ttt—ttt —t e
0 0
ADDING RATIONAL NUMBERS Find the sum. Write fractions in simplest form.
12 ”—[— ?] 13. —11—[—3J 14, —12+33
12 12 o o
15, — 2 42 16. 12.48 + (—10.636) 17. —21_—[—:"'J
14 7 ] 3
- - e 15 1
18. —20.25 + 15.711 19. —32.306 + (—24.884) 20. A + (—J‘JSJ
21. YOU BE THE TEACHER Your friend
finds the sum. 1s your friend correct? =3.7+(-025)= l =3.7 | + | —0.25 l
Explain your reasoning. =37 +0.25
=35.95

OPEN-ENDED Describe a real-life situation that can be represented by the
addition expression modeled on the number line.

-

22. —— 23.

¥

-
e
LA
it

Section 1.3 Adding Rational Numbers
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24, MODELING REAL LIFE You eat 1::] of a coconut. Your friend
cats ; of the coconut. What fraction of the coconut do you

and vour friend eat?

25. MODELING REAL LIFE Your bank account balance
is —$20.85. You deposit $15.50. What is your new balance?

26. '@ NUMBER SENSE When is the sum of two negative mixed numbers an integer?

27. WRITING You are adding two rational numbers with
different signs. How can you tell if the sum will
be positive, negative, or zero?

28. DEEPER! The table at the left shows the water

level (in inches) of a reservoir for three months
compared to the yearly average. Is the water level for
the three-month period greater than or less than the
yearly average? Explain.

USING PROPERTIES Tell how the Commutative and Associative Properties of Addition
can help you find the sum using mental math. Then find the sum.

29. 45+ (—6.21) + (—4.5) 30. '+(2+5] 31 8 + [41 +(—HIJ]
3 |3 8 > |10 2

ADDING RATIONAL NUMBERS Find the sum. Explain each step.

32. 6+4°+ (—2.5) 33, 43+ 412 34. 51—7.5+[—31]
4 o 3 ]
Profit (thousands
35. (@D PROBLEM SOLVING 'The table at the right Year of dollars)
shows the annual profits (in thousands of dollars)
of a county fair from 2013 to 2016. What must the 2013 2.5
2017 profit be (in hundreds of dollars) to break 2014 1.4
even over the five-year period?
2015 —3.3
36. (U REASONING Is|a+ b|=|a|+ |b|true for 2016 —1.4
all rational numbers a and b? Explain. 2017 2
i i

37. (UL REPEATED REASONING Evaluate the expression.
1!-}+[_IHJ_ l?+[_lﬁ)+_l_+[_4)+ 3 _l_(_z)_ 1
20 20 20 20 20 20 20 20
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4
)?:h 1 _4 Subtracting I'ﬁtegers

Learning Target: Find differences of integers.

Success Criteria:  + | can explain how subtracling integers is related to adding integers.
* | can explain how to model subtraction of integers on a number line.
* | can find differences of integers by reasoning about absolute values.

%,

Using Integer Counters to Find Differences

Work with a partner.
a. Use integer counters to find the following sum and difference. What do
you notice?
1+ (-2) 4—2
FLORIDA
STANDARDS b. In part (a), vou removed zero pairs to find the sums. How can you use
MAFS.ZNS11c integer counters and zero pairs to find —3 — 17
MAF5.7.N5.1.3
c. INDUCTIVE REASONING Use integer counters to complete the table.
Expression | Operation: Add or Subtract Answer
4—2 Subtract 2.
4+ (—2)
—3-1
-3+ (-1)
33— 48
3+ (—8)
9—13
B Math Practice 9 +(—13)
Interpret Results —6 —(—3)
What do the results o
tell you about the —6+3
relationship between e
subtracting integers 5-(-12)
ﬂ'd adding integers? J 5417

d. Write a general rule for subtracting integers.
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24

@f@ Key ldea

Subtracting Integers

Words ‘lTosubtract an integer, add its opposite.

Numbers 3—4=3+ (—4)= -1

Models

. Subtract 4. ;

| Bl 1

3
I - |

— > 34— ]
-3 -2 -1 0 1 2 3 4 T

\ Add 4. opposites SAIME answer

34(—4)=—1 =

|

Le.

|

P

|

=
u_—_—
- —
Prd

i 4= —=— L
F.Y

m Using Number Lines to Find Differences N\

a. Find -2 — 4.

Draw an arrow from 00 to —2 to represent — 2. 'Then draw an arrow 4 units
to the left to represent subtracting 4, or adding —1.

| gul:ﬂ:rar:t 4, or add —4. :

S0, —2— 4= —6.

b. Find -3 — (—7).

Draw an arrow from 0 to —3 to represent — 3. 'Then draw an arrow 7 units
to the right to represent subtracting —7, or adding 7.

Subtract -7, or add 7.

: -
3
= I
-— I I 1 I I I —>
-4 -3 -2 ] 1 2 3 4
So,—3—(—7)=4.

Tr Y It Use a number line to find the difference.
1. 1 -4 2. —5—-2 3. 6—(-5) ‘)
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m Subtracting Integers

e

#_

a. Find 3 — 12,
3—-12=34+(-12) Add the opposite of 12.
= -9 Add.

The difference is —9.

b. Find —8 — (—13).
—8—(—13)=—-8+13 Add the opposite of —13.

=3 Add.

'The difference is 5.

c. Find5—(—4).
5—(—4)=5+1 Add the opposite of —4.
=9 Add.

The difference is 9.

Tr Y It Find the difference.
4, 8-—-3 5 9—17 6. —3-—3

7. —14-9 8. 10— (—8) 9. —12—(—12)

.

Solve each exercise. Then rate your understanding of the success criferia
in your journal.

10. WRITING Explain how to use a number line to find the
difference of two integers.

MATCHING Maich the subitraction expression with the corresponding
addition expression. Explain your reasoning.

11. 9—(-5) 12. —-9-5 13. —9-(-5) 14. 9-5
A. —9+5 B. 9+(-5) C. —9+(-5) D. 945

SUBTRACTING INTEGERS Find the difference. Use a number line
to justify your answer.

15. 10 — 12 16. 6 — (—8) 17. —7—(—1)

=@ Self-Assessment for Concepts & Skills —

Section 1.4 Subtracting Integers
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m Modeling Real Life ~

Which continent has the greater range of elevations?

MNorth America Africa

Highest Elevation 6198 m 5895 m
Lowest Elevation —86 m —155m
ﬂL:dm| I“d You are given the highest and lowest elevations in North America and Africa.
L / You are asked to find the continent with the greater difference between its
highest and lowest elevations.
Make a plan. P Find the range of elevations for each continent by subtracting the lowest

7 elevation from the highest elevation. Then compare the ranges.

g
H

North America Africa
- range = 6198 — (—86) range = 5895 — (—155)
= 6198 + 86 — 5895 + 155
— 6284 m — 6050 m

Because 6284 meters is greater than 6050 meters, North America has the
greater range of elevations.

Another Method North America's highest elevation is 6198 — 5895 = 303
meters higher than Africa’s highest elevation. Africa’s lowest elevation is
| —155 | — | —86 | = 69 meters lower than North America's lowest elevation.

Because 303 = 69, North America has the greater range of elevations. 1/

/

s

W —
L —

=/ Self-Assessment for problem Solving —y,

Solve each exercise. Then rate your understanding of the success criferia
in your journal.

18. A polar vortex causes the temperature to decrease from 3°C at
3:00 p.v. to —2°C at 4:00 p.M. 'The temperature continues to change
by the same amount each hour until 8:00 p.m. Find the total change
in temperature from 3:00 p.M. to 8:00 p.m.

19. 1L 32250 While on va cation, vou map several locations using

a coordinate plane in which each unit represents 1 mile. A cove is at
(3, —7), an island is at (—5, 4), and you are currently at (3, 4). Are you
closer to the cove or the island? Justify your answer.

.
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1 .4 PraCtice Go to BigldeasMath.com to get
HELP with solving the exercises.

P Review & Refresh

Find the sum. Write fractions in simplest form.

1. 7 +[—2) 2. 875+ 2.43 3. —3'+ [—EHJ
4 ] o i
Add.
4. 248+ 6.711 5. 12.807 + 7.116 6. 18.7126 + 14.033

Write an addition expression represented by the number line. Then find

the sum.
7. 3 8. , 5
= l N !
2
|__‘L| f——]
R ey L
-5 —d -3 -2 —1 0 1 -3 —4& =1 0 1 . 3

B> Concepts, Skills, & Problem Solving

USING INTEGER COUNTERS Use integer counters to find the difference.
(See Exploration 1, p. 23.)

9. 5—3 10. 14 11. —2—(-6)

USING NUMBER LINES Write an addition expression and write a subitraction
expression represented by the number line. Then evaluate the expressions.

12. - 13. I -

i
1
I |
| l
| |
-1 i 1 2 3 4 5 -3 =2 -1 1] 1 ) 3

SUBTRACTING INTEGERS Find the difference. Use a number line to verify

YOur answer.

14. 17 15. 8 — (—5) 16. —6—(—7) 17. —2-3
18. 58 19. —1—6 20. —8—(—3) 21. 107
22. —8-13 23. 15— (—2) 24. —9—(—13) 25. —7—(—8)
26. —6— (—6) 27. —10 — 12 28. 32— (—6) 29. 0 —(—20)

30. YOU BE THE TEACHER Your friend finds
the difference. Is your friend correct?

Explain your reasoning. 7=(—12)=7+12=19
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31. '@' STRUCTURE A scientist records the water temperature and the air
temperature in Antarctica. The water temperature is —2°C. The air is 9°C colder
than the water. Which expression can be used to find the air temperature?
Explain vour reasoning.

249 29 9—2

32. MODELING REAL LIFE A sharkis 80 feet below the surface of
the water. It swims up and jumps out of the water to a height ﬂ
of 15 feet above the surface. Find the vertical distance the Vv
shark travels. Justify yvour answer.

e

33. MODELING REAL LIFE 'The figure shows a diver diving
from a platform. The diver reaches a depth of 4 meters.
What is the change in elevation of the diver?

10 m

34. OPEN-ENDED Write two different pairs of negative
integers, x and y, that make the statement x — y = —1 true.

N E——

e
& e

USING PROPERTIES Tell how the Commutative and Associative Properties of
Addition can help you evaluate the expression using mental math. Then evaluate
the expression.

35. 2—-7+(—2) 36. -6—8+6 37. 8+ (—8-5)
38. —39+46 — (—39) 39. [13+(—28)] — 13 40. —2+ (—47 — 8)

ALGEBRA Evaluate the expressionwhenk = -3, m=—6,andn =9.
41. 1—n 42. m —(—8) 43. —5+k—n 44, |m— k|

45. MODELING REAL LIFE The table shows the record monthly high and low temperatures
for a city in Alaska.

Jan | Feb | Mar | Apr | May Jun | Jul | Aug @ Sep | Oct | Nov | Dec

High (°F) o a7 hb 72 82 92 84 85 73 64 62 a3

Low (°F) | —35 | —38  —24 | —15 1 29 3 31 19 —6 | —21 | —36

a. Which month has the greatest range of temperatures?

b. Whait is the range of temperatures for the year?

@ REASONING Tell whether the difference of the two integers is always,
somelimes, or never positive. Explain your reasoning.

46. two positive integers 47. a positive integer and a negative integer

48. two negative integers 49. anegative integer and a positive integer

(L) NUMBER SENSE For what values of a and b is the statement true?
50. |a—b|=|b—a| 51. |a—b|=|a| — | b|
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4 1 5 Subtracting/Rational = %
&

Numbers

%,

Learning Target: Find differences of rational numbers and find distances between numbers on a number line.

Success Criteria:  + | can explain how to model subtraction of rational numbers on a number line.

* | can find differences of rational numbers by reasoning about absolute values.
* | can find distances between numbers on a number line,

FLORIDA
STANDARDS

MAF5.7.N51 ¢
MAF5.7.N51.1d
MAF5.7.N51.3

A

Find General
Methods

How can you find the
distance between any
two rational numbers
on a number line?

e

| EXPLORATION 2

Math Practice

v

Subtracting Rational Numbers

Work with a partner.

a. Choose a unit fraction to represent the space between the tick marks
on each number line. What expressions involving subtraction are being
modeled? What are the differences?

|- {

.
Y

f

b. Do the rules for subtracting integers apply to all rational numbers?
LExplain your reasoning.

¢. You have used the commutative and associative properties to
add integers. Do these properties apply in expressions involving
subtraction? Explain your reasoning.

Finding Distances on a Number Line

Work with a partner.
a. Find the distance between 3 and —2 on a number line.
b. 'The distance between 3 and 0 is the absolute value of 3, because

| 3—-0 | — | 3 | = 3. How can you use absolute values to find the
distance between 3 and —27 Justify your answer.

¢. Choose any two rational numbers. Use your method in part (b) to
find the distance between the numbers. Use a number line to check
YOUT answer.
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@@ Key ldea

Subtracting Rational Numbers
Words ‘Lo subtract rational numbers, use the same rules as you used for
subtracting integers.
Numbers = —[-*]='4+* Model
5 5/ 5 B 4 4
Subtract —_, or add
5 5
= E 1 Ir "I
5
=]
il | | | | | L
= 1 I I | 1 1 1 1
1 1 Frd 3 4
s ? 5 5 5 § !
.
m Subtracting Rational Numbers \1
: 1 5 _—
Find -4 — . Estimate —4 — 1= —5
i T
Rewrite the difference as a sum by adding the opposite.
1 5 | a
45l
i 0 7 i
. 1 :
Because the signs are the same, add ‘ —4- [and | —=
i i
—q! ‘ + ‘ ) L Find the absolute values.
7 T i 7
—a+ 140 write 4" as4 + L.
7 7 / )
=4+ -, ord- Add fractions and simplify.
i i

1 o . . . . .
Because —4- and — - are both negative, use a negative sign in the difference.
i i

1 5 6 &
50, _“'T - = —J‘JT. Reasonable? _4?' = —5 v‘/
i

Tr Y It Find the difference. Write your answer in simplest form.
1. 1—[—') 2. 3l 3, 4-5

3 3 2
7
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m Subtracting Rational Numbers »

Find 2.4 — 5.6.
Rewrite the difference as a sum by adding the opposite.
2.4 — 5.6 =24+ (—5.6)

2.4 | from | —5.6|.

Because the signs are different and | —5.6 | = | 2.4 |, subtract

| —56|—|24| =56— 24 Find the absolute values.

=32 Subtract.

Bccausc| —5.6 | ::| 2.4 |r use the sign of —5.6.

Fl'l-.l. 3-"1 - :]ah - _..1;.2-- ChE(k
I__5u|:1‘treu:t 5.6, or add —5.6.
24 I
—_— v
- | [ | | | | 1 1 [ | o
2 I ] ] | ] | 1 | | 1 .
—4.2 — 1.5 (1] 1.6 32

Tr Y [T Find the difference.
4, —21-39 5. —8.8—(—8a8) 6. 045 — (—0.05) j

m Using Properties of Addition \’

3 1 T
Evaluate —1 — 8 -— [—E )
b 2 ]

Llse properties of addition to group the mixed numbers that include fractions
with the same denominator.

-

3 1 3 1 .
—1—-— B-— [—{if] = —=1-—+ (—H ] + b6 Rewrite as a sum of terms.
3 2 ba o 2

Fad
3 i 1
=—1-+6-+ [—H ] Comm. Prop. of Add.

e by 2
- +[—H'] Add —1> and 6.
2 2 g" " g
_ 3 Add 5. and —8.
2 7

3 1 7
S0, —1_—8 —(—ﬁ ]——:L
B2 8

Tr | 4 It Evaluate the expression. Write fractions in simplest form.

7. —2— : 1 8. 7.8—33—(—12)+43

’ A
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@?@ Key ldea

Distance between Numbers on a Number Line

Words ‘lhe distance between any two numbers on a number line is the
absolute value of the difference of the numbers.

Moot lp—q|=|g - pl

A,

w

T <+ -
3 4= £

.

m Finding Distance on a Number Line N

Find the distance between —:: and —2 on a number line.

To find the distance, find the absolute value of the difference of the numbers.

1 1 , 1
—2— |- = | -2+ Add the opposite of ——.
( a] 1‘ PP 3
_| 12 Add —2 and .
: 3 3
5 :
-1+ —1; Find the absolute value.

. 1 . o2
S0, the distance between . and —2is 1%.

Tr 4 It Find the distance between the two numbers on a number line.

1 2
9. —3and9 10. —7.5and —15.3 11. 12 and .

J

s

"’_

=@ Self-Assessment for Concepts & Skills —%

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

12. WRITING Explain how to use a number line to find the difference of

two rational numbers.

SUBTRACTING RATIONAL NUMBERS Find the difference. Use a number line
to justify your answer.

13. 19— 1.6 14. ?—(—3] 15. ' — 2!
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m Modeling Real Life

200

— 200 4

Temperature on
hot side: 185°F

=

— 400

.

—10 -

_zn -

Temperature on
cold side: — 388°F

vl

L —
T —

=/ ]

After deposit:
56.18

—30

After withdrawal:
$25.32

The number line shows the

temperatures on each side

The James Webb Telescope

of the James Webb telescope
when in Larth's orbit. Find and
interpret the distance between
the points.

‘The number line shows that the
temperature on the hot side is
185°F and the temperature on
the cold side is —388°E

Ta find the distance between the

Hot side Cold side
Solar panel —— Science instruments:
Communications Detectors & filters
antenna ——

Computer = Mirrors

Steering:
Reaction wheels & jets

light from the sun

points, find the absolute value of
the difference of the numbers.

| 185 — (—388) | = | 185 + 388 |
= |573 |

= 273

Add the opposite of —388.
Add 185 and 388.

Find the absolute value.

‘The temperatures are 573°F apart on the number line. 5o, the hot side

is 573°F hotter than the cold side.

.

Self-Assessment for problem Solving —

Solve each exercise. Then rate your understanding of the success criteria

in your journal.

16. A parasail is |
|
is

ol
of the parasail.

17.
game. Then you make a deposit. 'l

mile above the water. After 5 minutes, the parasail

mile above the water. Find and interpret the change in height

3254 You withdraw $55 from a bank account to purchase a

he number line shows the balances

of the account after each transaction.

a. Find and interpret the distance between the points.

b.
the game?

How much money was in vour account before buying

Section 1.5
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HELP with solving the exercises.

P Review & Refresh

Find the difference. Use a number line to verify your answer.

1. 95 2. —8—(-8) 3. -12-7 4, 12— (-3)
Find the volume of the prism.
5. | 6. :
| - , 3m
I
|
Lo S ‘,.I"-"'_
- A fi - im
4 i o m

Order the values from least to greatest.

7. 6,3|,|—4,1,-2 8. |45|,—136,2,|—1.8|,12

B> Concepts, Skills, & Problem Solving

USING TOOLS Choose a unit fraction to represent the space between the
tick marks on the number line. Write an expression involving subtraction
that is being modeled. Then find the difference. (5ee Exploration 1, p. 29.)

9. -— 10.

-

-

F
-
-
-
|
-
Ee
Y

&
W

= I
=

SUBTRACTING RATIONAL NUMBERS Find the difference. Write fractions in
simplest form.

1. 5—(—?] 12. 112 13. —1-25
14. 4—(—3] 15. 55— 8.1 6. 5"
5 10 3
17. -8 — 10" 18. —1.62 — 351 19, —'—[—5]
s 51 2 9
20. —7.34 — (—5.51) 21. 6.673 — (—8.29) 22. 12%—17;
- .

23. YOU BE THE TEACHER Your friend finds
the difference. 1s your friend correct?
LExplain your reasoning. - " =
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OPEN-ENDED Describe a real-life situation that can be represented by the subtraction
expression modeled on the number line.

24, | 25.

Y

.
ia

t+t17T

I
I
|
|
| | -

I | -4

[
|
|
|
I

0

=

! |
; !
3 1
4 2

|
[N
m_—  m——
L
=33

26. MODELING REAL LIFE Your water bottle isz full. After tennis practice, the bottle

is * full. How much of the water did you drink?

N

8

You want to replicate an experiment that uses 24 ounces of

sodium chloride. Do you have enough sodium chloride? If not,
how much more do you need?

28. '@ REASONING When is the difference of two decimals an integer? Explain.

USING PROPERTIES Tell how the Commutative and Associative Properties of Addition
can help you evaluate the expression. Then evaluate the expression.

29, 7 4= 30. °— 7 —(—3] 31. 85+ 34 —65—(—1.6)
4 3 4 5 10 5
32. 17— [—HIJ—(—ﬂl] 33. 2.1+ (5.8 —4.1) 34. 23—-1‘+3‘—[—]]
4 3 4 a 2 i 2

FINDING DISTANCE ON A NUMBER LINE Find the distance between the two numbers
on a number line.

T 2
35. 27and 5.9 36. — 9 and — 9 37. —22and8A
3 1 e ol
38. and 39, —185and7.36 40. —7and —3
4 ks 3
- " - ] 3 ] P T
41. 2.191 and —3.065 42. —gz and —511 43, — 1“r and 1312

44. MODELING REAL LIFE The number line shows
the temperatures at 2:00 aA.m. and 2:00 p.m. in
the Gobi Desert. Find and interpret the distance
between the points.

200 soma. 2:00 ppa.
13°F 38°F
-1t
=20 (1] 20 0 (1]

Section 1.5 Subtracting Rational Numbers

27. MODELING REAL LIFE You have ﬁi ounces of sodium chloride.
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() PROBLEM SOLVING A new road that connects
Lniontown to Springville is 4; miles long. What is the
change in distance when using the new road instead

of the dirt roads?

FINDING DISTANCE IN A COORDINATE PLANE Find the distance between the points in
a coordinate plane.

46. (—4,7.8),(—4, —3.5) 47. (—2.63,7), (1.85,7) 48. (—;,—1], (z,—l]
49. (53;) (E, —53] 50. (—6.2,1.4),(89,1.4)  51. (?; 1:],(?;,—]1)

52. L DEEPER! TS figure shows the
elevations of a submarine.

—314.9 ft (now) a. Find the vertical distance traveled

by the submarine.

b. Find the mean hourly vertical
—725.6 ft (3 hours ago) distance traveled by the submarine.

53. (@ LOGIC The bar graph shows
how each month's rainfall compares 4.0
to the historical average.

3.0 Hiﬂﬂriﬁa'ﬂferﬂ'g"&] 2.36 —

i Y e 138 Iy “

035

—
=}

a. What is the difference in rainfall

Rainfall {inches)

of the wettest month and the 0

. -1.0

2
driest month? E_ = Ly A
-3.0
b. Whatdo you know about the lan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec

total amount of rainfall for Month
the year?

54. OPEN-ENDED Write two different pairs of negative decimals, x and y, that make
the statement x — y = 0.6 true.

@ REASONING Tell whether the difference of the two numbers is always, sometimes,
or never positive. Explain vour reasoning.

55. two negative fractions 56. a positive decimal and a negative decimal

57. (4 STRUCTURE Fill in the blanks to complete the decimals.

b. 4 — | = —3.61

Chapter 1 Adding and Subtracting Rational Numbers



Connecting Concepts

Problem-Solving Strategies

Using an appropriate strategy will help you make sense of problems as you
study the mathematics in this course. You can use the following strategies to

4 solve problems that vou encounter.
* Use a verbal model. * Solve a simpler problem. * Make a table.
* Draw a diagram. * Sketch a graph or * Make a list
\_ * Write an equation. number line. * Break the problem into par‘ri/,

P Using the Problem-Solving Plan

1. Aland surveyor uses a coordinate plane to draw a map of a park, where
ecach unit represents 1 mile. 'The park is in the shape of a parallelogram with
vertices (—2.5, 1.5), (—1.5, —2.25), (2.75, —2.25), and (1.75, 1.5). Find the
area of the park.

You know the vertices of the parallelogram-shaped park and that each
7 unit represents 1 mile. You are asked to find the area of the park.

Make a plan. Use a coordinate plane to draw a map of the park. 'Then find the height
,-*’f and base length of the park. Find the area by using the formula for the
area of a parallelogram.

Llse the plan to solve the problem. Then check your solution.

2. 'lhe diagram shows the height requirement for driving

1 . . ,
a go-cart. You are 5 feet tall. Write and solve an inequality
4

to represent how much taller you must be to drive a go-cart.

Performance Task Melting Matters N

At the beginning of this chapter, you watched a STEAM Video
called "Freezing Solid.” You are now ready to complete the
performance task related to this video, available at
BigldeasMath.com. Be sure to use the problem-solving

plan as you work through the performance task.

Connecting Concepts 37



S :
- (")) Go to BigldeasMath.com to download
' Chapter Revlew "\ ® /' blank graphic organizers.

P Review Vocabulary
- Write the definition and give an example of each vocabulary term.

integers, p. 3 absolute value, p. 4
rational number, p. 3 additive inverse, p. 11

Graphic Organizers

You can use a Definition and Example Chart to organize information about a
concept. Here is an example of a Definition and Example Chart for the vocabulary
term absolute value.

Absolute value: the distance between a number and O on a number line

Examp]s

|3|=3

Examp]g

|‘5|=5

Examp]s

o] =0

Choose and complete a graphic organizer

[Biscuits: Doggy treats)
to help you study the concepi. Boruds

{ Creese |
1. integers [Chicken |

2. rational numbers

3. adding integers

4. Additive Inverse Property

5. adding rational numbers

6. subtracting integers

. . "1 made a Definition and Example cn
7. subtracting rational numbers fo give my owner ideas for my birthday
next week.”

Chapter 1 Adding and Subtracting Rational Numbers



B Chapter Self-Assessment

As you complete the exercises, use the scale below to rate your understanding of the
success criteria in your journal.

! 2 3 4

| can do it | can do it on | can teach
with help. My own. someone else.

L ——
M. 1.1 Rational Numbers (pp.3-9)
v =74

- KLearning Target: Understand absolute values and ordering of rational numbers.

| do not understand.

Find the absolute value.
1. |3 2. |9 3““
4
4. |—52| 5. |—"" 6. |1.15|
7
Copy and complete the statement using <, =, or =.
7. | -2 -2 8. |—l | ‘—r" 9. |17 1.7
3 6

10. Order|2.25|,| —1.5|, ll, 2~ |, and -2 from least to greatest.

1
3
11. Your friend is in Death Valley, California, at an elevation of —282 feet. You are

near the Mississippi River in lllinois at an elevation of 279 feet. Who is closer
to sea level?

12. Give values for aand bsothata<band|a|>|b|.

13. 'The map shows the longitudes (in degrees) for Salvador, Brazil, and Nairobi, Kenya.
Which city is closer to the Prime Meridian?

Prime Meridian: 07

Chapter Review 39



. 1.2 Adding Integers (pp. 5-16)

h u_earning Target: Find sums of integers.

14. Write an addition expression represented by the number line.
Then find the sum.

—+-
-
Y

L
I
|-
|
] | I ]
—3 -2 -1 ] 1 2 3 i

Find the sum. Use a number line to verify your answer.
15. —16 +(—11) 16. —15+5 17. 100 + (—75)

18. —32 +(-2) 19. —2+(-7)+15 20. 9+ (—14) +3

21. During the first play of a football game, you lose 3 yards. You gain 7 yards
during the second play. What is your total gain of yards for these two plays?

22. Write an addition expression using integers that equals —2. Use a number line
to justify your answer.

23. Describe a real-life situation that uses the sum of the integers —8 and 12.

. 1.3 Adding Rational Numbers (p. 17-22)

Learning Target: Find sums of rational numbers.

Find the sum. Write fractions in simplest form.

24, +(—“J 25. —a” +° 26. —1.6+ (—2.4)
10 o 9 |

ba ]

27. Find the sum of —1 + ﬁi + (—2.7). Explain each step.
: Amount
Date | (dollars)

28. You open a new bank account. 'The table shows the activity
of your account for the first month. Positive numbers
represent deposits and negative numbers represent 3/12 —12.25
withdrawals. What is your balance (in dollars) in the

3/5 100

3/16 25.82
account at the end of the first month?

3/21 14.95

3/29 —18.56

40 Chapter 1 Adding and Subtracting Rational Numbers
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)
klearning Target: Find differences of integers.

. 1.4 Subtracting Integers (pp. 2329

Find the difference. Use a number line to verify your answer.

29.

33.

34,

35.

36.

37.

8—18 30. —16—(—5) 31. —18-7 32. —12—(-27)

Your score on a game show is —300. You answer the final question incorrectly, so
you lose 400 points. What is your final score?

Oxygen has a boiling point of — 183"C and a melting point of —219"C. What is the
temperature difference of the melting point and the boiling point?

In one month, you earn $16 for mowing the lawn, $15 for babysitting, and $20 for
allowance. You spend $12 at the movie theater. How much more money do you
need to buy a $45 video game?

Write a subtraction expression using integers that equals —6.

Write two negative integers whose difference is positive.

= . 1.5 Subtracting Rational Numbers (pp. 29-36)

u_earning Target: Find differences of rational numbers and find distances between numbers on a number line.

Find the difference. Write fractions in simplest form.

41.

42.

43.

5 3 7
L 39. 3° — 40. 3.8 — (—7.45)
12 10 4 B

Find the distance between —3.71 and —2.59 on a number line.

A turtle is 20— inches below the surface of

o
| 1
a pond. It dives to a depth of 1124 inches.

What is the change in the turtle's position?

The lowest temperature ever recorded on Earth was —89.2°C at

Soviet Vostok Station in Antarctica. The highest temperature ever
recorded was 56.7°C at Greenland Ranch in California. What is the
difference between the highest and lowest recorded temperatures?

Chapter Review 41



v Practice Test

Find the absolute value.
1. ‘—:‘ 2. |6.43] 3. |—22

Copy and complete the statement using <, >, or =.

4 4 |-8| 5.

—7| —12 6. —7 |3

Add or subtract. Write fractions in simplest form.

4 23
7. —6+(—11 8. 2—-(—9 9. ——+|—
! ( ] ( } g ( lﬂ]
17 1 .
0. 17— [—H] 11. 9.2 + (—2.8) 12. 2.86 — 12.1

13. Write an addition expression and write a subtraction expression
represented by the number line. Then evaluate the expressions.

|- I

-]

|
I
| |
| | |
=1 a 1 2 3 4 5

L 3

14. 'lhe table shows your scores, relative to par, for nine holes of golf.
What is your total score for the nine holes?

Hole 1 2 3 4 o b 7 f 9

Score| +1 | —2 | —1 0 -1 | +3| -1 | =3 | +1

15. 'The elevation of a fish is — 27 feet. The fish descends 32 feet, and then rises
14 feet. What is its new elevation?
= r
1_:J$'..t e |

16. 'The table shows the rainfall (in inches) for three
months compared to the yearly average. 1s the
total rainfall for the three-month period greater
than or less than the yearly average? Explain.

October | November December

—0.86 2.56 —1.24

17. Bank Account A has §750.92, and Bank Account B has $675.44. Account A
changes by -5216.38, and Account B changes by —$168.49. Which account
has the greater balance? Explain.

18. On January 1, you recorded the lowest temperature as 23°F and the highest
temperature as 6°C. A formula for converting from degrees Fahrenheit F to

ek
! tb _ degrees Celsius C'is (O = 3?‘ - IZ{J_ What is the temperature range (in degrees

Celsius) for January 17

"?- " Chapter 1 Adding and Subtracting Rational Numbers



’ Cumulative Practice

1. Afootball team gains 2 yards on the first play,
loses 5 yards on the second play, loses 3 yvards
on the third play, and gains 4 vards on the fourth

rd play. What is the team’s total gain or loss?

A. again of 11 yards B. again of 2 yvards

C. aloss of 2 yards D. alossof 14 vards

2. Which expression is not equal to 07
FFE.5—5 G. 7+7

H. 6—(—6) L. —8—(—8)

3. What is the value of the expression?

| -2~ (-2.5)

A. —45 B. —05

C. 05 D. 1.5

4. Whait is the value of the expression?

5. Whait is the distance between the two numbers on the number line?

Fi 3
a 8
B T S < T St
—2 —1 0 1 2
1
F —2 G. —1
B
3
H. 1 I 2!
8 Fad

Cumulative Practice
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6. What is the value of the expression whena = 8, b = 3, and ¢ = 6%

\a® — 2ac + 5b |

A. —65 B. —17

C. 17 D. 65

7. What is the value of the expression?

—9.74 + (—2.23)

8. Four friends are playing a game using the spinner
shown. Each friend starts with a score of 0 and then
spins four times. When you spin blue, you add the
number to your score. When you spin red, you
subiract the number from your score. The highest
score after four spins wins. Each friend’s spins are
shown. Which spins belong to the winner?

F 67,76

G. —1,—-4,7, -5

H. 6, —5 —1,7

_FE R —F R
. —5,6, —5 6

9. What number belongs in the box to make the equation true?

1 T

3
3- +5=—=_X
2 3 2

A. B

17 2

17 13
C = D.

3 2

10. What is the value of the expression?
22— 2325
0.05
F. —3416 G. 0.59

H. 5.9 . 59

Chapter 1 Adding and Subtracting Rational Numbers



11. You leave school and walk 1.237 miles west. Your friend leaves school
and walks 0.56 mile east. How far apart are you and your friend?

A. 0.677 mile

C. 1.293 miles

12. Which property does the equation represent?

—80 + 30 + (—30) = —80 + [30 + (—30)]

I O

. Additive Inverse Property

Addition Property of Zero

Commutative Property of Addition

. Associative Property of Addition

B. 0.69272 mile

D. 1.797 miles

13. 'lhe values of which two points have the greatest sum?

R 5 T U
—f— e —f—f—————
—3 —2 —1 0 1 2 3
A. Rand s B. Rand UJ
C. Sand T D. Tand UJ

14. Consider the number line shown.

Part A

Part B

15. Which expression represents a negafive value?

F2—|—7+3]

H. |5]+|11]

Lise the number line to explain how to add —2 and —3.

Use the number line to explain how to subtract 5 from 2.

G. | -12+9]|

l. |8— 14|

Cumulative Practice
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Multiplying Integers
Dividing Integers

Converting Between Fractions
and Decimals

Multiplying Rational Numbers

Dividing Rational Numbers

Multiplying and
Dividing Rational
Numbers

r

Chapter Learning Target:
Understand multiplying and dividing
rational numbers.

Chapter Success Criteria:
I can explain the rules for multiplying
integers.
I can explain the rules for dividing integers.

W | can evaluate expressions involving
rational numbers.

M | can solve real-life problems involving
multiplication and division of rational
numbers.




STEAM Video

Performance Task

Carpenter or Joiner

Carpenters and joiners must be precise with their
measurements when building structures. In what other
real-life situations must measurements be precise?

Watch the STEAM Video “Carpenter or Joiner."
Then answer the following questions.

1. Robert says that changes in water content cause wood
to shrink or expand across the grain more than along
the grain. What does this mean?

Describe how you can cut a log so that the pieces shrink
in different ways as they dry out.

Precisely Perfect

After completing this chapter, yvou will be able to use the
concepts you learned to answer the questions in the STEAM

Video Performance Task. You will be given the accuracies of
seven telescopes. For example:

Accuracy (arcseconds)

7

Hubble Space Telescope:
1000

Kepler Space Telescope: 10

-

Standard Beginner's Telescope: llr;i

You will be asked to compare the accuracies of

the telescopes. Why do different telescopes have
different accuracies?




PO

Getting Ready for Chapter

Chapter Exploration

+] = +1
1. Work with a partner. Use integer counters to find each product.
=—1
a. (+3)x(-2)
+3) X (-2 . .
E‘rf]ﬂ{ \\}\ === |:> (+J]}{(_‘g}_
Add 3 groups of —2. = = ﬂ

b. (—2)x(—2)
Gaxca  BE DD o yx(-g)-

e R — —_—

‘H‘H i i
Remove 2 groups of —2. ;ﬂﬂ ,: ;ﬂﬂ;
TR
Start with enough zero pairs so
you can remove 2 groups of —2.

c. (—2)x(+3)
I B A

Ef‘_'f} }qH\]\ HEH P T ()% (+3)=
Remove 2 groups of 3. === ===

Start with enough zero pairs so
you can remove 2 groups of 3.

Work with a partner. Use integer counters to find the product.
2. (+3) X (+2) 3. (+3) X (1) 4. (+2) = (—4)
5. (—3) X (+2) 6. (—2) % (—3) 7. (1) x(—4)
8. (—1)x(—-2) 9. (+3) x (+1) 10. (—3) x (—2)
(—2) = (+2) 12. (—2) x (+4) 13. (—4) x (—2)

MAKE A CONJECTURE Use your results in Exercises 1-13 to determine the sign
of each product.

a. negative integer and a positive integer

b. two negative integers

C. [wo positive integers

Vocabulary

‘The following vocabulary terms are defined in this chapter. Think about what each
term might mean and record your thoughts.

terminating decimal repeating decimal complex fraction




2 Y = .
)?:h 2_1 Multiplying I'ﬁtegers

Learning Target: Find products of integers.

Success Criteria:  + | can explain the rules for multiplying integers.
* | can find products of integers with the same sign.
l\‘_ * | can find products of integers with different signs. _-'/

Understanding Products Involving Negative Integers

Work with a partner.

a. 'The number line and integer counters model the product 3 « 2.
How can you find 3 « (—2)? Explain.

2 2 2
AT TRerT ThRgrT Ty
-t ] —t— —vt—s
FLORIDA -1 0 1 2 3 a4 5 & 1
STANDARDS
MAFSINS122 b. Use the tables to find —3 « 2 and —3 « [ —2). Explain your reasoning.
MAF5.7.N5.1.2c - -
MAF5.7.N5.1.3 2 . 2 = 4 —3 . } - —9
1 . 2 = 2 —3 . 2 = —b
0 . 2 = 0 —3 . 1 = —J
—1 . 2 = —3 . 0 =
-2 . 2 = -3« -1 =
—3 . 2 = —3 . —2 =
c. INDUCTIVE REASONING Complete the table. Then write general rules for
multiplying (i) two integers with the same sign and (ii) two integers with
different signs.
Expression Type of Product Product uct: Pu.:'.rl:we
or Negative
J3.2 Integers with the same sign
3-(-2)
Math Practice —3.2
Construct —3.(—2)
Arguments
Construct an 6«3
argument thal you
can use Lo convince a 2+(=5)
friend of the rules
i —6G=5
you wrole in
loration 1(g).
\Dxploration 110, —5-(-3)

Section 2.1 Multiplying Integers 49
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m Multiplying Integers

Chapter 2

Consider the following methods for evaluating 3(—2 + 4).

Evaluate in parentheses: Use the Distributive Property:
3(—2 + 1) =3(2) -2+ 4)=3(-2) + 3(1)
- b =74+ 12

For the Distributive Property to be true, 3( —2) must equal —6. This leads
to the following rules for multiplying integers.

@“@ Key ldeas

Multiplying Integers with the Same Sign

Words The product of two integers with the same sign is positive.

Numbers 2+3 =6 —2+(-3)=6

Multiplying Integers with Different Signs

Words ‘lThe product of two integers with different signs is negative.

Numbers 2:(—3)= —6 —~2+3=—6
L

Find each product.

a. —5+(—6)

i'. The integers have the same sign. ]

oo
—5+(—6) =30
i # -

 The product is positive. J

LY

‘The product is 30.

b. 3(—4)
! The integers have different signs. J
L —

Yoy
3(—4)=—12
t I The product is negatiue-j
‘The product is —12. 1
Tf'}" It Find the product.
1. G5 2. —1(—9) 3. —Te(—8)
4. 12«(—2) 5. 4(—6) 6. —25(0)

Multiplying and Dividing Rational Numbers



m Evaluating Expressions

A,
gsion l‘r}z
indicates 10 multiply the

umiper in paren
T g pyiselt

Use order of

operations when
evaluating an
EXpression.

a. Find (—2)%
(=2 =(-2)+(-2) Write (—2)” as repeated multiplication.
=4 Multiply.
b. Find —2°
—2% = —(2.2) Write 22 as repeated multiplication.
= —4 Multiply 2 and 2.

c. Find —2+17+(-5).

—2+17+(—5)= —2+(—5)+ 17 Commutative Property of Multiplication

=10+« 17 Multiply —2 and —5.

=170 Multiply 10 and 17.

d. Find —6(—3 + 1) + 6.

—6(—3+4)+6=—-6(1)+6 Perform operation in parentheses.
= —6+6 Multiplication Property of 1
=0 Additive Inverse Property

Try It pvaluate the expression.
7. 8+(—15)+0 8. 21— 3° 9. 10— 7(3 — 5)

N

¥

Solve each exercise. Then rate your understanding of the success criferia
in your journal.

10. WRITING What can you conclude about two integers whose product
is (a) positive and (b) negative?

EVALUATING AN EXPRESSION Evaluate the expression.
11. 4(-8) 12. —5(-7) 13. 12— 3%.(-2)

(L)) REASONING Tell whether the statement is frue or false. Explain
your reasoning.

14. 'lhe product of three positive integers is positive.

15. 'lhe product of three negative integers is positive.

v=® Self-Assessment for Concepts & Skills m—

Section 2.1 Multiplying Integers

51



m Modeling Real Life

You solve a number puzzle on your phone.
You start with 250 points. You finish the
puzzle in 8 minutes 45 seconds and make
3 mistakes. What is vour score?

Understand . You are given ways to gain points and lose
points when completing a puzzle. You are asked
to find your score after finishing the puzzle.

Make a plan. llse a verbal model to solve the problem. Find
: 7 the sum of the starting points, mistake penalties,
' and time honus.

Solve and Scor Starting Numberof , Penalty per Time
check. / SCOTE ' = nhoints mistakes mistake ' bonus

=250 + 3(—50)+ 75 \

Another Method | 10 min — 8 min 45 sec = 1 min 15 sec
5 — 250+ (—150) + 75 | = 15 sec
[r—| A
50 50 50
|—- = { =100 + 75
250
: |

= 175

S0, your score is 175 points.

,:.-:_ Self-Assessment for Problem Solving —

=

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

16. On a mountain, the temperature decreases by 18°F for each
5000-foot increase in elevation. At 7000 feet, the temperature is
41"E. What is the temperature at 22,000 feet? Justify your answer.

Player | Coins @ Time 17. Players in a racing game earn 3 points for each coin they collect.

Lach player loses 5 points for each second that he or she
finishes after the first-place finisher. The table shows

1 a1 0:02:03

2 18 0:01:55 the results of a race. List the players in order

from greatest to least number of points.
1 24 | 0:01:58 Bl I

52 Chapter 2 Multiplying and Dividing Rational Numbers




HELP with solving the exercises.

P Review & Refresh

Find the distance between the two numbers on a number line.

1. —43and08 2. —7.7and —6.4 3, —2:: and —1
Divide.
4. 27+9 5. 48 < 6 6. 56~ 4 7. 153+ 8

8. What is the prime factorization of 847

A, 22w a? B. 2¥w7 C. w7 D. 22x1%7

B> Concepts, Skills, & Problem Solving

@ CHOOSE TOOLS Use a number line or integer counters to find the product.
(5ee Exploration 1, p. 49.)

9. 2(—1) 10. —6(3) 11. 4(-5)

MULTIPLYING INTEGERS Find the product.

12. 644 13. 7(—3) 14. —2(8) 15. —3(—1)
16. —6+7 17. 3.9 18. 8 .(-5) 19. —1.(—12)
20. —5(10) 21. —13(0) 22. —9+9 23. 15(—2)
24. —10+11 25. —6+(—13) 26. 7(—14) 27. —11+(—11)

28. MODELING REAL LIFE You burn 10 calories each

minute you jog. What integer represents the change in
your calories after you jog for 20 minutes?

29. MODELING REAL LIFE In a four-year period, about
80,000 acres of coastal wetlands in the United States are
lost each year. What integer represents the total change
in coastal wetlands?

EVALUATING EXPRESSIONS Evaluate the expression.

30. (—4)° 31. —&° 32. —5-3+(-2)
33. 3+(—12)+0 34, —5(—7)(—20) 35. 5— 8§

36. —5°+1 37. —2-(-3) 38. 2+1+(-7+5)
39. 4 —(—2) 40. 1+(25 .3 41. —a(3*—-8)+1
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YOU BE THE TEACHER Your friend evaluates the expression. Is your friend correct?

Explain your reasoning.
42. 43.

—2(—7)=—14 —10%=-—100

@ PATTERNS Find the next two numbers in the pattern.

44, —12, 60, —300, 1500, . .. 45. 7, —28,112, —448, . ..

46. @ PROBLEM 50LVING In a scavenger hunt, each
team earns 25 points for each item that they find.

Lach team loses 15 points for every minute after

4:00 p.m. that they report to the city park. The table
shows the number of items found by each team and

the time that each team reported to the park. Which

team wins the scavenger hunt? Justify your answer.

Team Items Time
A 13 4:03 ry.
B 15 4:07 p.M.
C 11 3:56 P,
D 12 4:01 p.M.

47. @ REASONING 'The height of an airplane during a landing is given
by 22,000 + (—480¢), where ¢ is the time in minutes. Estimate how many

minutes it takes the plane to land. Explain your reasoning.

48. (D) PROBLEM SOLVING 'The table shows the price of a
bluetooth speaker each month for 4 months.

Month - Price (dollars)
June 165
July 165 + (—12)
August 165 + 2(—12)
Seplember 165+ 3(—12)

a. Describe the change in the price of the speaker.

b. ‘'lhe table at the right shows the amount of money vou
save each month. When do you have enough money
saved to buy the speaker? Explain your reasoning.

49. L DEEPER! R integers, @ and b, have a product of 24,

What is the least possible sum of a and b?

50. '@ NUMBER SENSE Consider two integers p and 4.
Explain why p X (—g) = (—p) X g = —pgq.

54 Chapter 2 Multiplying and Dividing Rational Numbers

Amount Saved
June $35
July 855

August 545

Seplember $18
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7=
:j?:h 2_2 Dividing Inteﬁers

Learning Target: Find quotients of integers.

Success Criteria:  + | can explain the rules for dividing integers.
* | can find guotients of integers with the same sign.
* | can find guotients of integers with different signs.

.

Understanding Quotients Involving Negative Integers

Work with :
FLORIDA o i pasiner
S5TANDARDS a. Discuss the relationship between multiplication and division with
MAFS. N5 2b your partner.
MAFS.7.N5.1.3

b. INDUCTIVE REASONING Complete the table. Then write general rules
for dividing (i) two integers with the same sign and (ii) two integers with
different signs.

L_=_ g ; _=__=,' Expression Type of Quotient Quotient lﬁ?&?:;::’
i" __________ 1
k?__?__ g __a__ -_a_*' —15+3 Integers with different signs
x_=__=_;_=__=; 12 + (—6)
10 +(—2)
—6-+2
Math Practice —12+ (~12)
Recognize —21 =+ (=7)
Usefulness of
Tools 0+ (—15)
Can you use number
lines or integer 0-+4
counters to reach the
same condusions as —5-+4
in part (b)? Explain
kwhy or why notL. ) 5+ (—4)

. 8 —8 B ) )
¢. Find the values of T4 and R What do you notice? Is this true for

—:, _:. and ﬂh when a and b are integers? Explain.

d. lsevery quotient of integers a rational number? Explain your reasoning.
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@“@ Key ldeas

Dividing Integers with the Same Sign

Words ‘lThe quotient of two integers with the same sign is positive.

Numbers &+ 2 =4 8+ (—2)=4

Division by 0

s undefined. . . . .
| Dividing Integers with Different Signs

Words 'The quotient of two integers with different signs is negative.

Numbers 8+ (—2)= —4 —8+2=—4

.

m Dividing Integers with the Same Sign

Find —18 < (—6). i :
Ij The integers have the same sign. )

oo

—18 + (—6) =3

L The quotient is positive. J

‘The quotient is 3.

Tf'}" [t Find the quotient.

1. 14+ 2 2. —32 = (—4) 3. —40 +(—8)
m Dividing Integers with Different Signs
Find each quotient.
a. 75—+ (—25) b. _:4
& .
> integers. f The integers have diﬁerentﬁigns.j
b are\ l s .
“E‘ﬂ“da_rd_a_:_a_: i 2 e ] = —54 .
then F-I; = __h' b ih+ {—;L:-} = -3 s 6 :,]
So, you can also tink L ———
'T5a 54 _ g, . The quotient is negative. J—
of -~ Sy
'The quotient is —3. 'The quotient is —9.
Tﬂ" [T Findthe quotient.
4. 0+ (—6) 5, 6. -
T —3
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m Evaluating Expressions =

Find the value of each expression when x = 8 and y = —4.

X
i.
2y
;1, o it]. Substitute 8 for x and —4 for .
- _HH Multiply 2 and —4.
- Divide & by —8.

'The value of the expression is —1.
b. —_t:2 + 12'+_]-"'
—x*+12+y=—-82+12+(—4) Substitute 8 for x and —4 for g
=—(8+8)+12=(—4) Write 8 as repeated multiplication.

= —64+ 12+ (—4) Multiply & and 8.
— 61+ (—3) Divide 12 by —4.
= —B7 Add.

'The value of the expression is —67.

Tﬂ" It Evaluate the expressionwhena = —18and b = —6.

7. a+b g 276 9. " 14

3 Fr !

/

-Q Self-Assessment for Concepts & skills ——

Solve each exercise. Then rate your understanding of the success criferia
in your journal.

10. WRITING What can yvou conclude about two integers whose
quotient is (a) positive, (b) negative, or (c) zero?

DIVIDING INTEGERS Find the quotient.
11. —12 + 4 12. :Z’ 13. 15+ (—3)
14. WHICH ONE DOESN'T BELONG? Which expression does not
belong with the other three? Explain your reasoning.
10 —10 —10 10

—5 3 —5 5
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m Modeling Real Life

You measure the height of the
tide using the support beams of
a pier. What is the mean hourly
change in the height?

1o find the mean hourly change
in the height of the tide, divide 59 inches at 2 pa——>
the change in the height by the 8 inches 5t BBkt
elapsed time. S o

final height — initial height
mean hourly change —

elapsed time

| The elapsed time from ! = _H‘:}H Substitute.
- i
2 .M. to B P.M. is & hours.
=2 Subtract.
]

1 .

= —8 Divide.
2

. , s 1.
'The mean change in the height of the tide is —H.2 inches per hour.

o

wlde
=
.-:@ Self-Assessment for Problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

15. Afemale grizzly bear weighs 500 pounds. After hibernating for
6 months, she weighs only 350 pounds. What is the mean
monthly change in weight?

16. 'lhe table shows the change in the number of crimes committed
in a city each year for 4 years. What is the mean yearly change in
the number of crimes?

Year 2014 2015 2016 2017
Change in Crimes | 215 —321 | —185 95

17. Ll DEEPER! At a restaurant, when a customer buys 4 pretzels,

the fifth pretzel is free. Soft pretzels cost $3.90 each. You order
12 soft pretzels. What is your mean cost per pretzel?
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HELP with solving the exercises.

P Review & Refresh

Find the product.
1. 8-10 2. —6(9) 3. A7) 4. —9(—8)

Order the numbers from least to greatest.

5. 28%, I, 0.24 6. 42%, 0.45, s 7. ! , 0.69, 7T1%, ? , 0.84
4 5 10 10

Write an addition expression and write a subtraction expression represented
by the number line. Then evaluate the expressions.

L

_,___
¥
-

W Concepts, Skills, & Problem Solving

() CHOOSE TOOLS Complete the table. (See Exploration 1, p. 55.)

. . : Quotient: Positive,
Expression Type of Quotient Quotient Negative, or Zero
10. 14 + (—2)
11. —24 + 12
12. —55 = (—5)
DIVIDING INTEGERS Find the quotient, if possible.
13. 4+ (-2) 14. 21+ (-7) 15. —20 =1 16. —18 = (-3)
L A— 18. " 19. 20. >*
g 6 —5 —9
21. —f‘: 22, —49 = (—7)  23. 0= (—2) 24, '_’{{:
25, ® 26. " 27. % 28. ™
14 0 5 —7

YOU BE THE TEACHER Your friend finds the quotient. Is your friend correct?

Explain your reasoning.

29. 30.
=65 _ o 0+(-5)=-5
—

Section 2.2 Dividing Integers 59



31. MODELING REAL LIFE You read 105 pages of a novel
over 7 days. What is the mean number of pages vou read
cach day?

USING ORDER OF OPERATIONS Evaluate the expression.
32. 8—-14+2+5 33. 24+ (—4) +(—2)«(—5)

EVALUATING EXPRESSIONS Evaluate the expressionwhenx=10,y= —2,and z = —5.

34, x+y 35. 12 = 3y 36. 37. Y
¥ b
2 —x* + Gz
38. 100+ (—2) 39. 10y 40. | Xz a1. x° + 6z
= -¥ ¥

42, @ PATTERNS Find the next two numbers in the pattern —128, 64, —32, 16, .. ..
Explain vour reasoning.

43. MODELING REAL LIFE 'The Detroit-Windsor Tunnel is an underwater highway
that connects the cities of Detroit, Michigan, and Windsor, Ontario.
How many times deeper is the roadway than the bottom of the ship?

44. MODELING REAL LIFE A snowboarder descends from an elevation of
2253 feet to an elevation of 1011 feet in 3 minutes. What is the mean change
in elevation per minute?

45. @' REASONING 'lhe table shows a golfer’s scores relative to par for

Scorecard
three out of four rounds of a tournament.
Round 1 +1
a. Whatwas the golfer's mean score per round for the first 3 rounds?
Round 2 —4
4 b. ‘The golfer's goal for the tournament is to have a mean score Round 3 3
no greater than 3. Describe how the golfer can achieve this goal. Found X
yund 4 E

46. @' PROBLEM S0OLVING 'lhe regular admission price for an amusement park is
$72. For a group of 15 or more, the admission price is reduced by 525 per person.
How many people need to be in a group to save $5007

47. NEFER! Write a set of five different integers that has a mean of —10.

Explain how you found your answer.
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2 3 Converting Between ""*"-'_
" _

Fractions aneIDeumaIs

L

Learning Target: Convert between different forms of rational numbers.

Success Criteria:  + | can explain the difference between terminating and repeating decimals.

e | can wrile fractions and mixed numbers as decimals.
¢ | can wrile decimals as fractions and mixed numbsers. __/

FLORIDA
STANDARDS

MAF5.7.N51.2b
MAF5.7.N51.2d

EXPLORATION 2

Math Practice

Use Technology

to Explore

How do calculators
help you learm about
different types of
decimals? How can
you find decimal forms
of fractions without
,,:'55"9 a calculator?

Analyzing Denominators of Decimal Fractions

Work with a partner.

a. Write each decimal as a fraction
or mixed number.

0.7 1.29 12.831 0.0041

b. What do the factors of
the denominators of the

fractions you wrote have in
common? Is this always true -

for decimal fractions?

Exploring Decimal Representations
Work with a partner.

a. A fraction z can be interpreted as a < b. Use a calculator to convert each

unit fraction to a decimal. Do some of the decimals look different than

the others? Explain.
1 1 1
2 3 4 o
1 1 1
6 T b
| 1 1
b 10 11 12

b. Compare and contrast the fractions in part (a) with the fractions you
wrote in Exploration 1. What conclusions can you make?

c. Does every fraction have a decimal form that either terminates or
repeaits? Explain your reasoning.
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Key Vocabulary 3

terminating decimal,
p. 6.2

repeating decimal,
p. 6.2

Another Method

Use equivalent fractions.

1 1X25 25
4 4325 1040

So, —25 = —g =2
4

100
= —2.25, i‘/

5+11
=0.4545454545

62 Chapter 2

Because you can divide any integer by any nonzero integer, you can use long
division to write fractions and mixed numbers as decimals. These decimals are

rational numbers and will either terminate or repeat.

A terminating decimal is a decimal that ends.
1.5, —0.25, 10.824

A repeating decimal is a decimal that has a
pattern that repeats.

-H'.

1993 13 | Use bar notation
““““ % T to show which of

Rational Numbers

132 2
Integers

10 2

0
Whiole Numbers

4
5.8

Pt | =

0.151515...=0.15 © | the digits repeat.

y

Writing Fractions and Mixed Numbers as Decimals

a. Write —2; as a decimal.

9

Notice that — 2;

Use long division to
divide 9 by 4.

[ Divide 9by 4. |

=5

., 2325
119.00
— 8
10
—8

The remainder is 0. 5o, it
Is a terminating decimal.

\ 20

L—E{]
j —

So, —2! = —2.95.
4

b. Write 151 as a decimal.
Use long division to Divide 5 by 11 T ~—, 0.4545
divide 5 by 11. b - 1115.0000
— 44
G0
— Db
50
— 44
i L = [
The remainder repeats. 5o, [:[r]
g - it is a repeating decimal. ':f
50, ]"1 = 0.15. - a2

Tr Y [T Write the fraction or mixed number as a decimal.

1. -9 2. —7° 3. —
5 o

3
11

4. 1°
27

.
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-

This shows Tﬂ‘:ﬂr
ions
representatio!
gmpiifying fractions: Use

whichever you prefet

—0.26 is read as | J

"negative twenty-six
hundredths_” J

=

o

L
W

Any terminating decimal can be written as a fraction whose denominator is a
power of 10. You can often simplify the resulting fraction by dividing out any
common factors, which is the same as removing the common factor from the
numerator and denominator.

48 484 12 48 124 12

0.48 = = — or 0.48 = = -
oo 100+=4 25 100 25«4 25

Writing a Terminating Decimal as a Fraction —

Write —0.26 as a fraction in simplest form.

= ~y
Write the digits after the decimal

o point in the numerator.
026 = —— ' -

100 =

=

b

| The last digit is in the hundredths
.~ place. 5o, use 100 in the denominator.

r

_ _13.Z Divide out the common factor, 2.
502

= — Simplity.
o implity
13

So, —0.26 = ———.
al)

Tf}' It Write the decimal as a fraction or mixed number in
simplest form.

5. —0.3 6. 0.125 7. —3.1 8. —10.25 _/]

Self-Assessment forc oncepts & Skills m—

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

9. WRITING Compare and contrast terminating decimals and
repeating decimals.

WRITING A FRACTION OR MIXED NUMBER AS A DECIMAL Write the
fraction or mixed number as a decimal.

10. 1. — 12. 67
16 15 A

WRITING A DECIMAL AS A FRACTION OR MIXED NUMBER Write the
decimal as a fraction or mixed number in simplest form.

13. 0.6 14. —12.48 15. 0.408 _,/‘
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m Modeling Real Life

~

W o

Elevation ‘The table shows the elevations of four sea creatures relative to sea level.
? 3
Creature ] Which of the sea creatures are deeper than the whale? Explain.
13 (One way to compare the depths of the creatures is to use a number line.
Anglerfish T First, write each fraction or mixed number as a decimal.
2 13 X
sh - ——=-13
Shark . 0
. . 2 . P -
!‘!L[UI[] —.-_’,_ —]1 = —1 —= Divide 2 hll" 11 'J------ =l 0.1818
2 \ 1112.0000
Whale 0.8 ol a2 44 —11
2 i 90
— 84
20
—11
. =90
The remainder repeats. 5o, | aa
 itis a repeating decimal. >

Then graph each decimal on a number line.

Squid Anglerfish Whale Shark
2.2 1.3 0.8 0.18 Elevat]
) | ] | | ] 1 l l ENdiLion
—~—] * 1 | 8 ! . ! J » ' (kilometers)
—2.4 =20 L -1.2 —0.8 —0.4 h]

Both —2.2 and —1.3 are less than —0.8. 5o, the squid and the
anglerfish are deeper than the whale.

s

f_
f_

:-@® Self-Assessment for problem Solving

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

16. A box turtle hibernates in sand at an elevation
of —1.625 feet. A spotted turtle hibernates at an

Elevation (miles)

. 7 . .
elevation of —1 12 feet. Which turtle hibernates

deeper in the sand? How much deeper?

17. A red sprite is an electrical flash that occurs in Earth's upper

13
50.6 50
25
B 155
50
15 3

atmosphere. The table shows the elevations of four red sprites.
What is the range of the elevations?

64
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HELP with solving the exercises.

P Review & Refresh

Find the quotient.
1. 12+ (—6) 2. —18+8 3. —42+(—7) 4. —33-+(-3)
Find the product.
5. 5.04 6. 2.0035 1 7. 549 13.509 8. 10006
X (5] *_0.003

9. Find the missing values in the ratio
table. Then write the equivalent ratios.

Hours 2

Dollars Earned 18 T2

B> Concepts, Skills, & Problem Solving

@ STRUCTURE Without dividing, determine whether the decimal form of the
fraction terminates or repeats. Explain. (See Explorations 1 & 2, p.61.)

10. * 1. °? 12. 1! 13. °
H T 440 24

WRITING A FRACTION OR MIXED NUMBER AS A DECIMAL Write the fraction or
mixed number as a decimal.

T

14, 15. 16. —3' 17. '
il 11 2 9
18. - 19. 1” 20. 1° 21. =
40 b 15 24
22. 23. —2'f 24, 5" 25. 8"
11 18 12 22
26. YOU BE THE TEACHER Your friend writes —  as a decimal. = -
1 -7 =-063
Is your friend correct? Explain your reasoning. 11

WRITING A DECIMAL AS A FRACTION OR MIXED NUMBER Write the decimal as
a fraction or mixed number in simplest form.

27. —09 28. 015 29. —0.258 30. —0.312
31. —2.32 32. —1.64 33. 6.012 34, —12.405

35. MODELING REAL LIFE You find one quarter, two dimes, and
two nickels.

a. Write the dollar amount as a decimal.

b. Write the dollar amount as a fraction or mixed number
in simplest form.
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COMPARING RATIONAL NUMBERS Copy and complete the statement using < or .

6 3 = 13 11
36. —1 —4.65 37. -5 —h.: 38. -2 —2
10 11 16 14

39. MODELING REAL LIFE Is the half pipe deeper than the skating bowl? Explain.

40. MODELING REAL LIFE In softball, a batting average is
1 412 a0 the number of hits divided by the number of times at bat.
» 18 a0 Does Player 1 or Player 2 have the greater batting average?

ORDERING RATIONAL NUMBERS Order the numbers from least to greatest.

3 2 T | 4 8 1
41. —05° - 12 42. 25 —11,— .08 43. —14, — 086 —009,
4 3 3 5 5 5 4
a4. 21, -9 % 075° a5, -7 28 %13 46. ' 24,16 > 225
11 4 3 2 4 3 5 110

47. MODELING REAL LIFE 'he table shows the

changes in the water level of a pond over Week .

several weeks. Order the numbers from

least to greatest. Change 7
(inches) 5

48. OPEN-ENDED Find one terminating decimal and one repeating

. 1 |
decimal between -, and — .

49. () PROBLEM SOLVING You miss 3 out of 10
questions on a science quiz and 41 out of 15 questions

on a math quiz. On which quiz did you have a greater
percentage of correct answers?
50. CRITICAL THINKING A hackberry tree has roots that

a .
reach a depth of 6 T meters. The top of the tree is

18.28 meters above the ground. Find the total height
from the bottom of the roots to the top of the tree.

51. DI 33473 Letaand bbe integers.

1 ) - X )
a. When can — be written as a positive, repeating decimal?
s

1 . - , . .
b. Whencan —= be written as a positive, terminating decimal?
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Multiplying Rational S
Numbers

Learning Target: Find products of rational numbers.

Success Criteria:  + | can explain the rules for multiplying rational numbers.
* | can find products of rational numbers with the same sign.
* | can find products of rational numbers with different signs.

.

Finding Products of Rational Numbers

Work with a partner.

FLORIDA
STANDARDS

MAF5.7.N51.2a
MAFS.TN51.2c
MAF5.7.N51.3

a. Write a multiplication expression represented by each area model. Then
find the product.

b. Complete the table.

Expression Product Expression Product
I 0.2 09 —0.2 X 09
i. 0.3(0.5) 0.3(—0.5)
11 1 ( 1]
1. . | —
4 2 4 2
iv. 1.2(0.4) —1.2(—0.4)
v 3 [a} 3 (_2]
Math Practice 10{5 10l s
Consider Similar vi. 0.6 1.8 —0.6 % 1.8
Problems
How is multiplying vii. Lot 1t (_21]
integers similar to 4 2 4 2

multiplying other
rational numbers?
LHDW is it different?

C.

Do the rules for multiplying integers apply to all rational numbers? Explain

YOur reasoning.

Section 2.4
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m

m Multiplying Rational Numbers

Chapter 2

@@ Key ldea

Multiplying Rational Numbers
Words To multiply rational numbers, use the same rules for signs as you
used for multiplying integers.

21 2 1 2
Mumbers — + — ol — =
7 3 21 7 3 21

.

a. Find —2.5 X 3.6. Lstimate —2.5+4 = —10

Because the decimals have different signs, the product is negative.
S0, find the opposite of the product of 2.5 and 3.6.

2.5 =—— 1 decmal place
* 3.6 «=—— + 1 decimal place

50
0
0= 2 decimal places

Ln

1
7
a.

=2

So, 25X 3.6~ —9.  Reasonable? —9= —10
, 1 3 o ]
b. Find — [—2 ) Estimate — «(—3)=1
3 4 3

Because the numbers have the same sign, the product is positive.

S0, find the product of : and g:

1[,3: } - i[ 1;] Write the mixed number as an improper fraction.
- :; Multiply the numerators and the denominators.
1 3 11 11
S0, — [—2 ] = —, Reasonable? = ] v'l
3 4 12 12

Tr 4 [T Find the product. Write fractions in simplest form.

1. —51%18 2 —6.3(—06) 3. —4[— 2) a. 41.[—21)
5 3 Ly ]

/
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The properties of multiplication you have used apply to all rational numbers.
R i i il . R .
You can also write — = as > or — when performing operations with

rational numbers.

m Using Properties to Multiply Rational Numbers —
. _1 _4 Y. _]
Hnd[ - 5) (—7) ( 2).
You can use properties of multiplication to find the product.

(_l . 4] ((-7)- [_1 J S [_1 . 4) . (_l ] Commutative Property
7 5 2 7 5 2 of Multiplication

=

B \ - [_l] 4 (_l J Associative Property of
7 5 2 Multiplication
Q. . 4 ( B 1] Multiplicative Inverse
5 2 Property
. o that Example 2 o
Mﬂuc;ﬁ{emﬂt notation 4, (—IJ Multiplication Property
UsSes o= -
trate 5 12 of One
to demonst 7 : -
the following. A1) Multiply. Divide out the
) 2 -1,_3'_-_[_‘ J‘j_ SeZ common factor, 2.
=51 T 5 —3 2
= ,or— Simplity.
5 5
Tr Y It Find the product. Write fractions in simplest form.
—j ‘ :r; . j 6. —7.02(0.1)(100)(—10)
7
wller

W

=@ Self-Assessment for Concepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

7. WRITING Explain how to determine whether a product of two
rational numbers is positive or negative.

MULTIPLYING RATIONAL NUMEBERS Find the product. Write fractions

in simplest form.
8 _3}{(_:1) 9. _2.,!
10 15 3 3
10. —2.8(—1.7) 11. 13*[—33)
5 4
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Modeling Real Life ~

70

A school record for the 40-meter dash is 15.24 seconds. Predict the
school record after 15 years when the school record decreases by

about 0.06 second per year.

llse a verbal model to solve the problem. Because the school record
decreases by about 0.06 second per year, the change in the school record
each year is —0.06 second.

School Current Number of Average
record after ~—  school years yearly change
15 years record
= 15.24 + 15(—0.06) Substitute.
= 1524 + (—0.9) Multiply 15 and —0.06.
= 14.34 Add 15.24 and —0.9.

You can predict that the school record will be about 14.34 seconds
after 15 vears.

Check Reasonableness

Because 0.06 < 0.1, the school record decreases by
less than 0.1 « 15 = 1.5 seconds. So, the school record

is greater than 15.24 — 1.5 = 13.74 seconds.

Because 14.34 = 13.74, the answer is reasonable. 1/

i

-® Self-Assessment for Problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

12. Aswimmer's best time in an event is 53.87 seconds. On average,
his best time decreases by 0.28 second each of the next five times
he swims the event. Does he accomplish his goal of swimming
the event in less than 52.5 seconds?

13. lerminal velocity is the fastest speed that an object
can fall through the air. A skydiver reaches a terminal velocity of
120 miles per hour. What is the change in elevation of the skydiver
after falling at terminal velocity for 15 seconds? Justify your answer.
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2.4 PraCtice Go to BigldeagMath.com to get
HELP with solving the exercises.

P Review & Refresh

Write the fraction or mixed number as a decimal.

1. 2 2. 3. 6" 4. -
16 22 11 24
Find the area of the figure.
5. 2 in. 6. / e B 7. 13 ft
10 in. il
g9 ft

B> Concepts, Skills, & Problem Solving

FINDING PRODUCTS OF RATIONAL NUMBERS Write a multiplication expression
represented by the area model. Then find the product. (5ee Exploration 1, p. 67.)

8. 9.

(I REASONING Without multiplying, tell whether the value of the expression
is positive or negative. Explain your reasoning.

10. —1[‘1 11. 4-(—:1]) 12. —0.25(—3.659)
5 T 2

MULTIPLYING RATIONAL NUMBERS Find the product. Write fractions in
simplest form.

13. —‘x(—“] 14. 5(—‘“] 15. —2(—11)
4 3 b6 15 4
16. —3;-(—2;) 17. 0.4 % (—0.03) 18. —0.05 % (—0.5)
413
19. —8(0.09)(—0.5) 20. 5-(—4']-(—2'] 21. [—13]
] 2 5 3
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YOU BE THE TEACHER Your friend evaluates the expression. Is your friend
correct? Explain your reasoning.

22. 23.
13 _-1_3 —22%(—3.7)=—8.14
4 2 4 2
- —
8

24, MODELING REAL LIFE The hour hand of a clock
moves —30° every hour. How many degrees does it

. 1
move in 25 hours?

25. MODELING REAL LIFE A 14.5-gallon gasoline tank isifull.

How many gallons will it take to fill the tank?

26. OPEN-ENDED Write two fractions whose product is —f
b ]

USING PROPERTIES Find the product. Write fractions in simplest form.

27. « (—5) 28. 0.01(4.6)(—200) 29. (—17.2%25)%1

ln-
w (D) o [ R o)

33. @ PROBLEM SOLVING Fencing costs
$25.80 per yard. How much does it cost to
enclose two adjacent rectangular pastures
as shown? Justify your answer.

ALGEBRA Ewvaluate the expressionwhenx = -2, y=3, andz= —;.
34, x+z 35. xyz 36. L+ xez 37. 122y

3 2 3

EVALUATING AN EXPRESSION Evaluate the expression. Write fractions in simplest form.

. S22 .
38. —42+81%(-19) 39. —3°x” 2! 40. (—"") - "1’[2')
i ) & 3 3 41 3

41. L DEEFER! LIse positive or negative integers to fill in the blanks so that

, 1 .
the product is " Justify your answer.
o
X (_ Jx
2
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2 5 Dividing Rational

Numbers

Learning Target: Find quolients of rational numbers.

Success Criteria:  # | can explain the rules for dividing rational numbers.
* | can find guotients of rational numbers with the same sign.
* | can find guotients of rational numbers with different signs.

.

4 il..ﬂ EXPLORATION 1 Finding Quotients of Rational Numbers

Work with a partner.
FLORIDA
STANDARDS a. Write two division expressions represented by the area model. Then
MAFSINS12b find the quotients.
MAF5.7.N5.1.3
b. Complete the table.
Expression Quotient Expression Quotient
I 0915 —0.9+ 1.5
ii 1 + : -1+ :
] 2 2
i 2+ 0.25 + (—0.25)
v 0+ ! 0+ [—E)
3
1 1
: V. 1-+3 —1-+(—3)
Math Practice 2 i
Applying vi. 0.8 + 0.1 —0.8 = (—0.1)
Mathematics
How does interpreting o . )
a division expression c. Do the rules for dividing integers apply to all rational numbers? Explain
in a real-life story help your reasoning.
you make sense of the . . : ) . .
quotient? d. Write a real-life story involving the quotient —0.75 = 3. Interpret the
. S quotient in the context of the story.
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Key Vocabulary 13 @@ Ksy ldea

complex fraction,

p. 75 Dividing Rational Numbers

Words ‘lo divide rational numbers, use the same rules for signs as you
used for dividing integers.

L
Numbers —.+%-_1,9__9 14y _ 1 9y _9
2 9 2 4 8 2

.

m Dividing Rational Numbers »

a. Find —8.4 = (—3.6).

Because the decimals have the same sign, the guotient is positive.
Lise long division to divide 8.4 by 3.6.

2.33
3.6/8.4 — 36184.00 Another Method Write
— 72 the division expression
120 as a fraction.
— 108 —84 84
g : > 120 “a6 36
The remainder repeats. So, | | O o f’
it is a repeating decimal. - -
=12 3
1 —_
_ =2 0ord.3 /
So, —8.4 = (—3.6) = 2.3 3
[ 4
b. Find -+ (— )
5 3
6+ (—4] -8, (—J’) Multiply by the reciprocal of —i
o 3 o 4 3
The reciprocal - _35 «(—3) Multiply the numerators and the denominators.
of 2is -f_i' J 5 —,i!l-’2 Divide out the common factor, 2.
b a
9 4 .
==, 0r — Simplity.
10 10 plity
S50, +[—4]— —H.
3 3 10

Tr Y I Find the guotient. Write fractions in simplest form.

1. —24+32 2. —6-+(-11) 3. —E+[—1) a —'-o°
E 2 3 3

®
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-q' 1_"Vis

Notice how — == "¢

uSEdtﬂﬁndﬂ]E sum
in part‘:!‘!ﬂ'ﬂﬁ'

You can represent division involving fractions using complex fractions.
A complex fraction has at least one fraction in the numerator, denominator,

or both.
Evaluating a Complex Fraction N
-
Evaluate .
—s 1

Rewrite the complex fraction as a division expression.

10 1 10 1 b . 1 1 b
— +(— +1)—— +( — + J Rewrnite — as and 1 as —.
9 6 9 b [ 6 b b
=-10.5 Add fractions.
| B
10 & . i 5
= — Multiply by the reciprocal of =
3 "= ply by P e
2 2
.. Multiply. Divide out common factors.
a7 * )
4 .
= — Simplity.
4 plity

Tr}" It Evaluate the expression. Write fractions in simplest form.

— o -1 .(—E]
5. ° 6. 7. 2 L
6 3
4

Self-Assessment forc oncepts & Skills —y

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

8. WRITING Explain how to determine whether a quotient of two rational
numbers is positive or negative.

EVALUATING AN EXPRESSION Evaluate the expression. Write fractions in
simplest form.

2

9. 3+[—“] 10. 6.8+ (—3.6) 1. °
8 o EE

o

Section 2.5 Dividing Rational Numbers
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m Modeling Real Life ~N

A restaurant launches a mobile app that allows customers to rate their
food on a scale from —5 to 5. 5o far, customers have given the lasagna
scores of 2.25, —3.5,0, —4.5, 1.75, —1, 3.5, and —2.5. Should the
restaurant consider changing the recipe? Explain.

Understand You are given eight scores for lasagna.
: You are asked to determine whether the
restaurant should make changes to the
lasagna recipe.

Make a plan. LJse the mean score to determine whether
; . people generally like the lasagna. Then
decide whether the recipe should change.

wd Divide the sum of the scores by the number
4 of scores. Group together scores that are
convenient to add.
0+ {—35+ 35)+ 1225+ L.75)+ |{—4.5]) + (—2.5) +(—1
o 0+ )+ ( ) +[((49)+ (25 + (1)
Only 3 of the 8
scores were better _ bro+4+(—8)
than “mediocre.” o
50, it makes sense —4 _
to conclude that the = 05
restaurant should
change the recipe. The mean score is below the "mediocre” score of 0.

50, the restaurant should consider changing the recipe.

E:_ Self-Assessment for problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal

cubsoil V2  DI& DEEPER! JEIIPE composed of several layers. A geologist

97 5 ft measures the depths of the subsoil and the bedrock, as shown.
Find and interpret two quotients involving the depths of the
subsoil and the bedrock.

_ Bedrock
50.5 ft

13. 'lhe restaurant in Example 3 receives additional scores of
—0.75, —1.5, —1.25, 4.75, —0.25, —0.5, 5, and —0.5 for the lasagna.
Given the additional data, should the restaurant consider changing
the recipe? Explain.
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HELP with solving the exercises.

P Review & Refresh

Find the product. Write fractions in simplest form.

1. —05(1.31) 2. ’*(—1') 3. —?(—3)
10 4 12 14
Identify the terms, coefficients, and constants in the expression.
4. 3b+ 12 5. 14+ z + 6f
6. Bg+ 14+ 5c+ 7 7. 42m+ 18 + 127

B> Concepts, Skills, & Problem Solving

USING NUMBER LINES Write two division expressions represented by the
area model. Then find the quotients. (5ee Exploration 1, p. /3.)

8. 9.

DIVIDING RATIONAL NUMBERS Find the quotient. Write fractions in simplest form.

0. -7 11. —0.18 = 0.03 12. —3.45 = (—15)
110 ]
o 1. [ 3 s
13. 8+ (-22) 14, f[—ﬂ] 15. 8.722 = (—3.56)
16. 12.42 = (—4.8) 17. —:.:::—{—7] 18. —m%:—[—qlﬂ
. i

YOU BE THE TEACHER Your friend evaluates the expression. Is your friend
correct? Explain your reasoning.

19. 20.

-t -5}{4 —4.25+-1.7=25
3 5 2 5
—'12

10
&
5
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21. MODELING REAL LIFE How many 0.75-pound packages can you make with
1.5 pounds of sunflower seeds?

EVALUATING AN EXPRESSION Evaluate the expression. Write fractions in simplest form.

14 123
22,  ° 23, W0 24. 042 =08+ 0.2
. mn_ _i]
46 14 14
7
25. 2.85 — 6.2~ 22 26. 24+ -1+(—‘] 27. 6
S el
——— =) ——=
i 2 11

28. @ PROBLEM SOLVING 'The section of the boardwalk shown is made

. 1. " X
using boards that are each 9 3 inches wide. 'The spacing between each

board is equal. What is the width of the spacing between each board?

L
I

144 in. I

Day Change in | 29. ({I) REASONING 'lhe table shows the daily changes in the
pressure barometric pressure (in inches of mercury) for four days.
Monday —0.05 a. What is the mean change?
: b. ‘lhe mean change for Monday through Friday is
l'uesd 0.09
ey —0.01 inch. What is the change in the barometric
Wednesday —0.04 pressure on Friday? Explain.
Thursday —0.08

30. @ LOGIC In an online survey, gym members react Survey
to the statement shown by adjusting the position of Bym memberahips are faitly priced.
the needle. The responses have values of —4.2, 1.6, W R Tal
0.4,0,2.1, —5.0, —4.7, 0.6, 1.1, 0.8, 0.4, and 2.1. [V
Explain how two people can use the results of the
survey to reach different conclusions about whether ‘t

Disagree
-5

the gym should adjust its membership prices.

31. CRITICAL THINKING Determine whether the statement is sometimes, always,
or never true. Explain your reasoning.

a. 'The product of two terminating decimals is a terminating decimal.

b. 'lhe quotient of two terminating decimals is a terminating decimal.
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) Connecting Concepts

» Using the Problem-Solving Plan

1. You feed several adult hamsters equal amounts of a new food
recipe over a period of 1 month. You record the changes in the
weights of the hamsters in the table. Use the data to answer
the question "What is the typical weight change of a hamster
that is fed the new recipe?”

Weight Change (ounces) =k

=007 | —003 | —0.11 | —0.04 | —0.08

0.02 —0.08 | —0.08 | —0.06 | —0.05

—L11 —0.1 0 —0.07 | —0.08

ﬂl‘:dmltal nd . You know the weight changes of 15 hamsters. You want to use
" this information to find the typical weight change.
Make a plan. Display the data in a dot plot to see the distribution of the data.
/ Then use the distribution to determine the most appropriate
measure of center.
Solve and

Lise the plan to solve the problem. Then check your solution.

chedk. /

2. Evaluate the expression shown at the right. Write your answer in _1; E
simplest form. =
E[E _ L
54 &8
3. You drop a racquetball from a height of 60 inches. On each bounce,
the racquetball bounces to a height that is 70% of its previous height.
What is the change in the height of the racquetball after 3 bounces?
Performance Task Precisely Perfect N

At the beginning of this chapter, you watched a STEAM Video
called "Carpenter or Joiner.” You are now ready to complete
the performance task related to this video, available

at BigldeasMath.com. Be sure to use the problem-solving
plan as you work through the performance task.
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I"F""‘:"- Go to BigldeasMath.com to download
L]

/ 'Chapter Review
/

/" blank graphic organizers.

o,

. P Review Vocabulary

Write the definition and give an example of each vocabulary term.

terminating decimal, p. 62 repeating decmal, p. 62 complex fraction, p. /5

e » Graphic Organizers

”
You can use an Information Frame to help organize and remember a concept.
Here is an example of an Information Frame for multiplying integers.

Examples:
Same sign
(-3)(-8)=1&
3(6)=18
Words: Words:
Multiplying integers Multiplying integers
with the same sign: with different

Multiplying Integers

The product of two signs: The product
integers with the of two integers with
Ean!s.Eign is Examplss: diﬁ:emnt 5i::;| ns
positive. ient sian= 15 negative.
3(-6)=-1&
(-3)(8e)=-18

Choose and complete a graphic organizer
to help you study the concept.

1. dividing integers

2. writing fractions or mixed numbers
as decimals

3. writing decimals as fractions or
mixed numbers

4. multiplying rational numbers

5. dividing rational numbers

Chapter 2

Multiplying and Dividing Rational Numbers

Defintion: A jungle that
kag rain almogs
every day

eme fo crocodiles
that con Swallaw cots

) 8 | hove an editorial
w $ue4e tion for
h part of $he rhart.

*1 finished my Information Frame about
rainforests. It makes me want to visit
Costa Rica. How about you?”



B Chapter Self-Assessment

As you complete the exercises, use the scale below to rate your understanding of the
success criteria in your journal.

- 2.1 Multiplying Integers (op. 49-59)

! 2 3 4
| can do it | can do it on | can teach
I do not understand. with help. My oW, someone else.

kLearning Target: Find products of integers.

Find the product.
1. —8-6 2. 10(—7) 3. —3+(-6)
4. You and a group of friends participate in a game where you must use

clues to escape from a room. You have a limited amount of time to
escape and are allowed 3 free clues. Additional clues may be requested,
but each removes 5 minutes from your remaining time. What integer
represents the total change in the time when you use 5 clues?

Evaluate the expression.

5.

10.

11.

(—3)* 6. (—3)(—1)(10) 7. 24— 3(2 — 4%

Write three integers whose product is negative.

You are playing laser tag. 'The table shows Tag Point= | Poink
how many points you gain or lose when you Locations | Gained Lost
tag or are tagged by another player in different

- : - Front 200 50
locations. You are tagged three times on the 1L
back, twice on the shoulder, and twice on the Back 100 )5
laser. You tag two players on the front, four

, , Shoulder 50 12

players on the back, and one player on the laser.
What is your score? Laser 50 12

The product of three integers is positive. How many of the integers can
be negative? Explain.

Two integers, c and d, have a product of —6. What is the greatest
possible sum of c and 4%

Chapter Review
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-, 2.2 Dividing Integers (pp. 55-60)

Learning Target: Find quotients of integers.

Find the quotient.
12. —18+9 13. ¥ 14. 15. 84 = (—7)
—b b
Evaluate the expression whenx = 3, y= —4,and z = —6.
16. z+x 17. 18. =%
z ¥
Find the mean of the integers.
19. —3, 8,12, —15,49 20. —54, —32, —70, —25, —65, —42

21. 'lhe table shows the weekly profits of a fruit
vendor. What is the mean profit for these weeks?

Week 1 2 3 4

Profit | —$125 | —S86 | $54 | —$35

kLearning Target: Convert between different forms of rational numbers.

Write the fraction or mixed number as a decimal.

22, 8 23. ° 24. - 25. 1
15 o] 3] 16

Write the decimal as a fraction or mixed number in simplest form.
26. —0.6 27. —0.35 28. —5H4 29. 24.23

30. ‘'lhe table shows the changes in
the average yearly precipitation
(in inches) in a city for several ,
maonths. Order the numbers from —1.75 4 0.3 —1
least to greatest.

February | March | April May
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Find the product. Write fractions in simplest form.

31. —“(—?] 32. “[—E] 33. —59(—9.7)
g g 15 3
34. 4.5(—5.26) 35. —i(:a;)f—n 36. —1.6(0.5)(—20)

37. 'lhe elevation of a sunken ship is
—120 feet. You are in a submarine

) .- .
at an elevation that is ; of the ship’s

elevation. What is your elevation?

38. Write two fractions whose product

. 1 1
is between - and ) and whose

sum is negative.

-, 2.5 Dividing Rational Numbers (op. 73-79)

Learning Target: Find guotients of rational numbers.

Find the quotient. Write fractions in simplest form.

39, ”+[—E] a0. —* -2 a1. —?+(—5]
10 5 11 T 8 12
42. 6.4+ (—32) 43. —15.4 = (—2.5) 44. —238 = 56

45. You use a debit card to purchase several shirts. Your account balance after
buying the shirts changes by —$30.60. For each shirt you purchased, the
change in your account balance was —$6.12. How many shirts did you buy?

, E ) 1
46. Evaluate \ whenx=4,y= —3,andz = — =

_"__|_I
¥ 4
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_ 4 Practice Test

Evaluate the expression. Write fractions in simplest form.

1. —9.2 2. —72+ (—3) 3.3“:x[—ﬂ
10 3
5 1 . .
4, -1 +1 5. —4.4 % (—6.02) 6. —5+ 1.5
B B
Write the fraction or mixed number as a decimal.
7.’ g ! 9. —1°
410 9 16
Write the decimal as a fraction or mixed number in simplest form.
10. —0.122 11. 0.33 12. —7.09

Evaluate the expression whenx =5, y=-3,andz = -2.

13, V7 F 14, ¢
X ¥
16. Find the mean of 11, —7, —14, 10, and —5.

17. Adriver receives —25 points for each
rule violation. What integer represents the
change in points after 4 rule violations?

18. How many 2.25-pound containers
can you fill with 24.75 pounds of almonds?

19. In arecent 10-year period, the change in the
number of visitors to U.5. national parks was
about —11,150,000 visitors.

a. What was the mean yearly change in

YOSEMITE st the number of visitors?

" b. Dwring the seventh year, the change
in the number of visitors was about
10,800,000. Explain how the change
for the 10-year period can be negative.

20. You have a $50 gift card to go shopping for school Back-to-School Savin gs
supplies. You buy 2 packs of pencils, 5 notebooks,
& folders, 1 pack of pens, 3 packs of paper, Fﬂ:‘ l‘lll:ll Folder

1 pack of highlighters, and 2 binders. Y
“'5..

a. What number represents the change in the
value of the gift card after buying your
school supplies?

b. What percentage of the value remains on
your gift card?
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/ Cumulative Practice

1. When José and Sean were each 5 years old,

i 1. . .
José was 12 inches taller than Sean. Then José

grew at an average rate of 24 inches per year until

he was 13 years old. José was 63 inches tall when
he was 13 years old. How tall was Sean when he
was 5 years old?

in. B. 412 in.

s r

A 39

L
L I e

C. 44 in. D. 47 in.

e
.

2. What is the value of —5 +(—7)? |
F —12 G. 2
H. 2 l. 12

3. What is the value of the expression?

9,9
It &
4. What is the value of | @ — 2ac + 5b |{whena = —2, b=3,and ¢ = —5?
A. —9 B. -1
C 1 D. 9

5. Your friend evaluated the expression.
2—3—(-5)=—-5—(-5)
=—5+5

=0

What should your friend do to correct the error that he made?

F.

G.

Subtract 5 from —5 instead of adding.
Rewrite 2 — 3 as —1.
Subtract —5 from 3 before subtracting 3 from 2.

Bewrite —5 + 5 as —10.

Cumulative Practice

85



7. What is the value of the expression wheng = —2,r= —12,and s = 87

—I{E—T

1.,
8. You are stacking wooden blocks with the "*-\1\1 M-

dimensions shown. How many blocks T
do you need to stack vertically to build 1= |Jr:

i 1.
a block tower that is Tz inches tall?

9. Your friend evaluated an expression.

LN .
4 5

What should your friend do to correct the error that she made?

. 14 11 — 19+ 11
A. Rewrite — + as .
4 5 4+5

B. Hewrite —95 + 44 as —51.

. —u5 + 44 51
C. Hewrite as—.
20 20

. 3 13
D. Hmmte—f1435— .
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10.

12.

13.

14.

15.

Which expression has the greatest value when x = —2 and y = —37
FF. —xy G. xy
H x—y . —x—y

. Four points are graphed on the number line.

R 5 T
*————t——
-3 -2 —1 0 1 2 3

Part A  Choose the two points whose values have the greatest sum.
Approximate this sum. Explain your reasoning.

Part B Choose the two points whose values have the greatest difference.
Approximate this difference. Explain your reasoning.

Part ¢ Choose the two points whose values have the greatest product.
Approximate this product. Explain your reasoning.

Part ) Choose the two points whose values have the greatest quotient.
Approximate this quotient. Explain your reasoning.

What number belongs in the box to make the equation true?

04 L pe= 12

A, —1 B. —0.2

C. 02 D. 1

Which expression has a negative value when x = —4 and y = 27
F —x+y G. y—x

H x—vy . —x—vy

. . . 1,
What is the area of a triangle with a base of }12 inches and a

height of 2 inches?

1, l.
A. 2 in’® B. 2 in?
4 2
| .
C. 1 in? D. 5in”
2
. . . 2
Which decimal is equivalent to q?
F. 02 G. 0.2
H. 029 . 4.5

Cumulative Practice
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Algebraic Expressions

Adding and Subtracting
Linear Expressions

The Distributive Property

Factoring Expressions

Chapter Learning Target:
Understand algebraic expressions.

Chapter Success Criteria:
I can identify parts of an algebraic
EXPression.
| can write algebraic expressions.

W | can solve problems using algebraic
EXPressions.

W | can interpret algebraic expressions

in real-life problems.
\,




STEAM Video

Performance Task

L T [
/ 3 o By
¥

Trophic Status

In an ecosystem, energy and nutrients flow between biotic
and abiotic components. Biotic components are the living
parts of an ecosystem. Abiotic components are the
non-living parts of an ecosystem. What is an example

of an ecosystem?

Watch the STEAM video “Trophic Status.” Then answer
the following questions.

1. Give examples of both biotic and abiotic components
in an ecosystem. Lxplain.

When an organism is eaten, its energy flows into the
organism that consumes it. Explain how to use an
expression to represent the total energy that a person
gains from eating each of the items shown.

Chlorophyll in Plants

After completing this chapter, yvou will be able to use the
concepts you learned to answer the questions in the STEAM
Video Performance Task. You will be given the numbers of
atoms found in molecules involved in photosynthesis.

Glucose Molecule

6 carbon atoms
12 hydrogen atoms

6 oxygen atoms

You will be asked to determine the total cost for a
model of a molecule given the costs of different types
of atom models. How can you find the total cost of
purchasing several identical objects?

8
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Getting Ready for Chapter

Chapter Exploration

Work with a partner. Rewrite the algebraic expression so that it has fewer symbols
but still has the same value when evaluated for any value of x.

Original Simplified Original Simplified
Expression Expression Expression Expression

2x+4+x 2. 3x+1)—4
x—(3—x) 4. 5+ 2x—3
x+3+2x— 4 6. 2x+2—x+3

WRITING GUIDELINES Work with a partner. Use your answers in Exercises 1—6 to
write guidelines for simplifying an expression.

| Simplifying an Algebraic Expression

I - ——— 3

Key ldea Use the following steps to

[

| 2.
3.

-
.

APPLYING A DEFINITION Work with a partner. Two expressions are equivalent if
they have the same value when evaluated for any value of x. Decide which two
expressions are equivalent. Explain your reasoning.

Expression A Expression B Expression C
8. x—(2x+1) —x+1 —x—1
9. Zx+3—x+14 x+7 xr—1
10, 3+x—2(x+1) —x+1 —x+5
1. 2 —2x — (x +2) —3x —3x+4

Vocabulary

‘The following vocabulary terms are defined in this chapter. Think about
what each term might mean and record your thoughts.

like terms linear expression factoring an expression




-

7= 5
:J?:h 3_1 Algebraic Exﬁ'}essions |
£ _:hi. . |

Learning Target: Simplify algebraic expressions.

Success Criteria:  + | can identily terms and like terms of algebraic expressions.
* | can combine like terms Lo simplity algebraic expressions.
.,\_ * | can wrile and simplily algebraic expressions to solve real-life problems. _,/J

Simplifying Algebraic Expressions

Work with a partner.
FLORIDA X
STANDARDS a. Choose avalue of x other than 0 or 1 for the last column in the table.
MAFS.7.EE.1.1 - Complete the table by evaluating each algebraic expression for each
MAFS.7.EL.1.2 value of x. What do you notice?
Value When
Expnessiun =0 x=1 x=7
1 7
— 4 + —
A 3 * 3
B. 05x+3—-15x—-1
C. 2x+6
D.| x+4
Math Practice E.| —2c+2
Ana!y:e I 1
cnnlm“res F. EI — X+ EI + 4
A student says that x
and x” are equivalent G.| —4.8x+2—x+ 3.8x
because they have the
same value when H.| x+2
x=—1,x=0, and
x='|.En:pI::]m1.|'.r|‘|'_|r L| —x+2
the student is or
QSHE[CﬂTrEtL J L | 3x+2—x+4

b. How canvou use properties of operations to justify your answers in
part (a)? Explain your reasoning.

¢. 'lo subtract a number, yvou can add its opposite. Does a similar rule apply
to the terms of an algebraic expression? Explain your reasoning.
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In an algebraic expression, like terms are terms that have the same variables
Key Vocabulary " i)) raised to the same exponents. Constant terms are also like terms. To identify
like terms, p. 92 terms and like terms in an expression, first write the expression as a sum
simplest form, p. 92 of its terms

m Identifying Terms and Like Terms R

Identify the terms and like terms in each expression.
a. x—2+7—x b. z2+5z—3z% +z
Rewrite as a sum of terms. Rewrite as a sum of terms.
9x + (—2) + 7 + (—x) 22+ 56z + (—3z%) + z
Terms: Y9y, —2Z, 7 —Xx Terms: zz, hZ, —3z%, =z
Like terms: 9vand —x, —2and 7 Like terms: =~ and — Iizg, Szand z
Tf'}" It Identify the terms and like terms in the expression.
1._r+1ﬂ—jy 2. 2r*+7r—r*-9 3. T+ap—5+p+2g

F

An algebraic expression is in simplest form when it has no like terms and
no parentheses. To combine like terms that have variables, use the

Distributive Property to add or subtract the coefficients.

m Simplifying Algebraic Expressions !

a. Simplify 6n — 10n.

- / 6n — 10n = (6 — 10)n Distributive Property
| = —A4n Subtract.

The Distributive ™=
Property states b. Simplify —8.5w + 5.2w + w.
alb + c)=ab + ac
and —8.5w + 52w + w = —8.5w + 52w + 1w Multiplication Property ot 1
, alb—c=ab—ac =(-85+52+ 1w Distributive Property
= —23w Add.

Tﬂ" It Simplify the expression.

4. —10y + 1oy 5. :h—:h b. 24g — 24g— 98¢

J
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m Simplifying Algebraic Expressions

a. Simplifyjy+12—;y—ﬁ.

=

3 1 3 1
+12— y—6="y+12+|— y|+ (-6
W LV 6= (g}’] (—6)

Hr+r ! + 12 + (—6)
F— L} — [ - - _-.r
4\ :3*'*

3 [ 1
="+ |- + 12 + (—6)
4 | z

: + 6
_4_1;

b. Simplify —3y — 5y + 4z + 9z,

—3y—56y+4z+9z=(—3—-5)y+ (4 +9)z
= —8y+ 13z

Tr}" It Simplify the expression.
7. 14—3z+8+z 8. 25x+43x—5H

il

Rewrite as a sum.

Commutative Property
of Addition

Distributive Property

Combine like terms.

Distributive Property
Simplity.

9. Es—ﬂs—m—t—)

l‘f—fe Self-Assessment for Concepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria

in your journal.

10. WRITING Explain how to identify the terms and like terms

of 3y — 4 — 5.

SIMPLIFYING ALGEBRAIC EXPRESSIONS Simplify the expression.

4

11. 7p+ 6p 12. 511—:5—?11 13. 2w—pg— 7w+ 3g

10

14. VOCABULARY Is the expression 3x + 2x — 4 in simplest form? Explain.

15. WHICH ONE DOESN'T BELONG? Which expression
the other three? Explain your reasoning.

—4+ 6+ 3x Jx+9-7

bx — 10 — 2x ax—4+6—2x

does not belong with
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m Modeling Real Life ~

Variables can
be lowercase or
uppercase. Make sure
you consistently use
the same case for a
vanable when solving
L\a problem.

Small  $1.75

Mediom %2.75
Laree  53.50
Popecorn

Small  53.00

94

e

W —
L —

Each person in a group buys an evening ticket, a medium drink, and a
large popcorn. How much does the group pay when there are 5 people
in the group?

Write an expression that represents the sum of the costs of the items
purchased. Use a verbal model.

Verbal Number Cost Numberof  Costper Number Cost per

ol + per + medium s+ medium 4 oflarge . large
Model tickets ticket drinks drink POPCOINS POPCOIT

Variable 'lThe same number of each item is purchased. So, x can
represent the number of tickets, the number of medium drinks,
and the number of large popcorns.

Expression 7.00x + 2.7hx + x
750+ 2.75x + 4x = (750 + 2.75 + 4)x Distributive Property
= 14.25x Add coefficients.

The expression 14.25x indicates that the cost per person is $14.25. To find
the cost for a group of 5 people, evaluate the expression when x = 5.

14.25(5) = 71.25

'The total cost for a group of 5 people is $71.25.

=/ | Self-Assessment for Problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

16. MODELING REAL LIFE An exercise mat is 3.3 times
as long as it is wide. Write expressions in simplest
form that represent the perimeter and the area of
the exercise mat.

17. Ll DEEPEE! A group of friends visits the movie theater in Example 4.

Lach person buys a daytime ticket and a small drink. 'lhe group shares
2 large popcorns. What is the average cost per person when there are
4 people in the group?

"
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HELP with solving the exercises.

P Review & Refresh

Find the product or quotient. Write fractions in simplest form.

1. 27 2. —2[—”J 3. 14+[—3]
T 4 3 1 4 2|

Order the numbers from least to greatest.

4. ; 0.85, 87%, ; 78% 5. 15%, 14.8, 15", 1450%
-

6. Abird's nest is 12 feet above the ground. A mole’s den is 12 inches below
the ground. What is the difference in height of these two positions?

A. 24in. B. 11ft C. 13ft D. 24ft

B> Concepts, Skills, & Problem Solving

@' REASONING Determine whether the expressions are equivalent.
Explain your reasoning. (See Exploration 1, p. 91.)

7. : 8. : Ik N
Expression1 | 3 — GHx Expression 1 | 1.20x +4 + 0.75x — 3

Expression 2 | 1.25 — 5x — 1.25 Expression 2 @ 2y + 1

IDENTIFYING TERMS AND LIKE TERMS ldentify the terms and like terms in
the expression.

9. r+8+3t 10. 3z+4+ 2+ 4z

1. 2n—n—-4+7n 12. —x—9x?+ 1242+ 7
. 1 3 1 3

13. 1Ay +5—42 -5y " +=z 14. Es—f1+4s+ﬂ—:ﬁ

15. YOU BE THE TEACHER vour friend identifies

. . ) ax—5—2x+ O9x
the terms and like terms in the expression = =
3x — 5 — 2x + 9x. Is your friend correct? erms: 3x 5, 2x, and 9x
Explain your reasoning. Like Terms: 3x, 2x, and 9x

SIMPLIFYING ALGEBRAIC EXPRESSIONS Simplify the expression.

16. 12g + 4g 17. 1lx+9—7 18. 85— 11s + 6s

19. 4b— 24+ 19 20. 4Ap —Hp — 30p 21. 12r—5— 6.5y

22. 8+ 4a+ 6.2 — 9a 23. Yy—a+7-2y 2. Y1140+ 2
5 10° 3 5 10
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25. MODELING REAL LIFE On a hike, each
hiker carries the items shown. Write and
interpret an expression in simplest form
that represents the weight carried by
x hikers. How much total weight is
carried when there are 4 hikers?

26. @ STRUCTURE Evaluate the expression
—8x+5—2x— 4+ 5xwhenx=2
before and after simplifying. Which
method do you prefer? Explain.

221b

27. OPEN-ENDED Write an expression with five different terms that is equivalent
to 8x% + 327 + 3y. Justify your answer.

28. @ STRUCTURE Which of the following shows a correct way of simplifying
6 + (3 — 5x)? Explain the errors made in the other choices.

A. 6+(3-5x)=(6+3—5)x—4x B. 6+(3-5x)=6+(3-5x=6+(-2x—=6—2x

C 6+(3-5x)=(6+3)-5x=9-5x D. 6+(3-5x)=(6+3+5)—x—14—x

29. @ PRECISION Two comets orbit the Sun. One
comet travels 30,000 miles per hour and the other
comet travels 28,500 miles per hour. What is the
most efficient way to calculate the difference of
the distances traveled by the comets for any given
number of minutes? Justify your answer.

96

Car | Truck | 30, MODELING REAL LIFE Find the
Wash | s8 | 510 earnings for washing and waxing
Wax | $12 | %15 12 cars and 8 trucks. Justify your answer.
31. CRITICAL THINKING You apply gold foil to a piece xin.

of red poster board to make the design shown.

a. Find the area of the gold foil when x = 3.
Justify your answer.

b. ‘'The pattern at the right is called x i”I 12in.

“St. George's Cross.” Find a country
that uses this pattern as its flag.

20 in. I
32. GEOMETRY ‘I'wo rectangles have different dimensions. Each rectangle

has a perimeter of (7x + 5) inches. Draw and label diagrams that
represent possible dimensions of the rectangles.
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) 3 2 Adding and %l’lbtractiﬁg';;

Linear Expressions

Learning Target: Find sums and differences of linear expressions.

Success Criteria:  + | can explain the difference between linear and nonlinear expressions.
* | can find opposites of terms that include variables.
I'\._ * | can apply properties of operations to add and subtract linear expressions. _./,

Using Algebra Tiles

Work with a partner. You can use the algebra tiles shown at the left to find
sums and differences of algebraic expressions.

a ) a. How can you use algebra tiles to model a sum of terms that equals 07
@ - variable Explain your reasoning.

B - ariable

b. Write each sum or difference modeled below. Then use the algebra tiles
to simplify the expression.

FLORIDA
STANDARDS

MAFS.ZE 1.1 (-ﬂﬂﬂﬂﬂ) + (-HBB]

MAF5.7.CE1.2

Math Practice R4+
Consider Similar ( -aaaaa) + — + +)
Problems & eeu =B

How is using integer

counters to find sums
i (DOeSS)- (ENees)
integers similar lo
using algebra tiles

to find sums and ] 4] 4] 4]
(__J_i_J_J_})_(-a)

differences of algebraic

ions?
 expressions] y
¢. Write two algebraic expressions of the form ax + b, where a and b are
rational numbers. Find the sum and difference of the expressions.
SCGLTNGI'WAN  Using Properties of Operations

Work with a partner.

a. Do algebraic expressions, such as 2x, —3y, and 3z + 1 have additive
inverses? How do you know?

b. How canvou find the sums and differences modeled in Exploration 1
without using algebra tiles? Explain your reasoning.
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A linear expression is an algebraic expression in which the exponent of each

Key Vocabulary 3

linear expression,
p. 98

variable is 1.

Linear Expressions —d4x 3x + 5y h——x

. . I .
MNonlinear Expressions —xt —7x + x |

You can use either a vertical or a horizontal method to add linear expressions.

m Adding Linear Expressions .

Find each sum.

a. (x—2)+(3x+8)

Vertical method: Align like terms vertically and add.

x—2
+ dx + 8
€ A+ 6
-
Linear Eﬂwﬂﬁm‘:ﬁma::e The sum is 4x + 6.
itten Wi
usually writt
: first
variable term b. (—4y+3)+(11y—5)

Horizontal method: Use properties of operations to group like
terms and simplify.

(—ay+3)+(11ly—5)= -4y + 3+ 11y —5 Rewrite the sum.

— —dy+1ly+3—5 Commutative Property

of Addition
=(—4y+ 11y) + (3 —5) Group like terms.
=7Ty—2 Combine like terms.
'The sumis 7y — 2.
Tr Y It Find the sum.
1. (x+3)+(2x—1) 2. (—8z+4)+(8z—7)
3. (4.5 —n)+(—10n+6.5) 4. [iw — sJ + (;u + :1]

/
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To subtract one linear expression from another, add the opposite of each term
in the expression. You can use a vertical or a horizontal method.

m Subtracting Linear Expressions N

Find each difference.
a. (Gx+6)—(—x+6)

Vertical method: Align like terms vertically and subtract.

hx+6 hxy +6
(
bx

'The difference is Gx.

When subtracting
an expression,
make sure you add the

opposite of each term J

b. (7y+ 5)— (8y — 6)

Horizontal method: Use properties of operations to group like terms

in the expression, not and simplify.

ust the first term.

\

(7y +5) — (By —6) = (7y + 5) + (—8y + 6) Add the opposite.

Commutative Property

=Tv+(—8y)+5+6
) y) +5 of Addition

= [7y + (—8y)] + (5 + 6) Group like terms.
= —y+11 Combine like terms.

'The difference is —y + 11.

Tr}" [T Find the difference.
5 (m—3)—(—m+ 12) 6. (—2c+5)— (6.3c + 20)

e,

i

f-

::o Self-Assessment for Concepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

7. WRITING Dwescribe how to distinguish a linear expression from a
nonlinear expression. Give an example of each.

8. DIFFERENT WORDS, SAME QUESTION Which is different?
Find “both"” answers.

What is x more than 3x — 17 Find 3x — 1 decreased by x.

What is the difference of 3x — 1 and x? Subtract (x + 1) from 3x.

o
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m Modeling Real Life ~N

Skateboard Kiits cosi d dollars and you have a coupon for $2 off each one
you buy. After assembly, you sell each skateboard for (2d — 4) dollars.
Find and interpret your profit on each skateboard sold.

ﬂdmﬁ nd , Youare given information about purchasing skateboard kits and selling the
_ "~ assembled skateboards. You are asked to find and interpret the profit made
on ecach skateboard sold.

Makeaplan. . Find the difference of the expressions representing the selling price and the
© purchase price. Then simplify and interpret the expression.

5“"""I € E'“I d 5 You receive S2 off of d dollars, so vou pay (d — 2) dollars for each kit.
F
Profit ~_ Sellingprice  Purchase price
(dollars) (dollars) (dollars)
= (2d—4)—(d— 2) Write the difference.
=(2d—4) +(—d+ 2) Add the opposite.
=2d—d—1+2 Group like terms.
=d—2 Combine like terms.

Your profit on each skateboard sold is (d — 2) dollars. You pay (d — 2)
dollars for each kit, so you are doubling your money.

Look Back Assume each kit is $40. Verify that you double your money.

Whend = 40: Youpayd — 2 = 40 — 2 = $38.
You sell it for 2d — 4 = 2(40) — 4 = 80 — 4 = §76.

Because $38 » 2 = $76, you double your money. \/

/

E:_ Self-Assessment for Problem Solvin
- J ————

Solve each exercise. Then rate your understanding of the success criteria
in your journal

9. Lt T334 In a basketball game, the home team scores
(2m + 39) points and the away team scores (3m + 40) points, where
m is the number of minutes since halftime. Who wins the game? What
is the difference in the scores m minutes after halftime? Explain.

10. Electric guitar kits originally cost d dollars online. You buy the kits on
sale for 50% of the original price, plus a shipping fee of $4.50 per kit.
After painting and assembly, you sell each guitar online for
(1.5d + 4.5) dollars. Find and interpret your profit on each guitar sold. __,)
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HELP with solving the exercises.

» Review & Refresh

Simplify the expression.

1. Af+11f 2. b+ 4b—9b 3. —dz—6-—T7z+3
4 1
Evaluate the expression when x = — - and y = 3"

4. x+y 5. 2x+ 6y 6. —x+ 4y

7. What is the surface area of a cube that has a side length of 5 feet?

A. 25t B. 75fi° C. 125f D. 150ft

B> Concepts, Skills, & Problem Solving

USING ALGEBRA TILES Write the sum or difference modeled by the algebra tiles.
Then use the algebra tiles to simplify the expression. (See Exploration 1, p. 97.)

8.
(-ggg)+(-ﬂﬂﬂﬂﬂ)

. (-ﬂﬂﬂﬂﬂ) ~ (-aaaa)
-+ + =

ADDING LINEAR EXPRES5IONS Find the sum.

10. (n+8) +(n—12) 1. (7—b)+(3b+2)

12. (2w —9)+ (—4w —5) 13. (2x—6) + (4x — 12)

18, (—3.4k—7) + (3k + 21) 15.(—;z+r1}+[;z— 15]

16. (6 — 2.7h) + (—1.3j — 4) 17. (ix—:’:}+{2y—21.5}+(—;x—5]

18. MODELING REAL LIFE While catching fireflies, you and
a friend decide to have a competition. After m minutes,

vou have (3m + 13) fireflies and yvour friend has
(4m + 6) fireflies.

a. How many total fireflies do you and your friend
catch? Explain your reasoning.

b. ‘'lhe competition lasts 3 minutes. Who has more
fireflies? Justify your answer.
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32.

SUBTRACTING LINEAR EXPRESSIONS Find the difference.

19. (—2g+7)—(g+11)
21. (4 —5y) — (2y — 16)

23. (—;H 1[5] - [; ' 3,;]
o o) (o

27. YOU BE THE TEACHER Your friend finds the difference (4m + 9) — (2m — 5).

20. (6d + 5) — (2 — 3d)
22. (2n—9)—(—24n+4)

24. [’*_.: n h] - (—E.s: . 2«1]
g 4

26. (1 — 5g) — (2.55 + 8) — (0.5g9 + 6)

Is your friend correct? Explain your reasoning.

(4m+ ) —(2m—5)=4m+ 9 —2H—5

=4dm—2m+9 -5
=Z2m+ 4

28. GEOMETRY 'lThe expression 17n + 11 represents the

perimeter of the triangle. What is the length of the third side?

Explain vour reasoning.

265

- burned 30. MODELING REAL LIFE You burn 265 calories running and
then 7 calories per minute swimming. Your friend burns
273 calories running and then 11 calories per minute
swimming. You each swim for the same number of
minutes. Find and interpret the difference in the

amounts of calories burned by you and your friend.

31. L T3233) You starta new job. After w weeks, you have (10w + 120) dollars

in your savings account and (45w + 25) dollars in your checking account.

tn+ 6

dn+ 5

29. @ LOGIC Your friend says the sum of two linear expressions
is always a linear expression. ls your friend correct? Explain.

a. What is the total amount of money in the accounts? Explain.

b. How much money did you have before you started your
new job? How much money do you save each week?

¢. Youwant to buy a new phone for $150, and still have $500

left in your accounts afterwards. Explain how to determine
when you can buy the phone.

Chapter 3 Expressions

@ REASONING Write an expression in simplest form that
represents the vertical distance between the two lines shown.
What is the distance when x = 3? when x = —37?




‘ ‘ v <" s <K
“ 47, e 3.3 The Distribtéi've Property™

g’
‘ 4 ) By o/
‘ ‘ ‘ ‘ Learning Target: Apply the Distributive Property lo generale equivalent expressions.
“ Success Criteria:  + | can explain how to apply the Distributive Property.

J * | can use the Distributive Property Lo simplify algebraic expressions.
o

Il

¢ : ¥ EXPLORATION 1 Using Models to Write Expressions

Work with a partner.
FLORIDA
STANDARDS a. Write an expression that represents the area of the shaded region
MAFSZEEL1 in each figure.
MAFS.7.EC1.2
I 16—z i
2
} z i
I 4x + 1 i
2x i
1.5y

T

¥

L

3.5y

-
Math Practice T
Use Expressions —y —y+1—
How can you
determine whether
::FELT;E";?' . b. E[I}mparc your cxprc‘ssinns in ]'{::1[‘1: (a) with mhn‘:r groups in your 1:1355.
are equivalent? Did other groups write expressions that look different than yours®

™ A If s0, determine whether the expressions are equivalent.
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You can use the Distributive Property to simplify expressions involving variable
terms and rational numbers.

Using the Distributive Property "

Simplify each expression.

1
a. —13n—6
,(3n—6)

_ / II —;{:m —6) = —;{‘Jn] — (—;]{{i] Distributive Property

The Distributive = , )
Property states =—n—(-2) Multiply.
alb + ¢ = ab + ac =—n+2 Add the opposite.
and
n.h__a{b —¢) = ab — ac. b. 5(—x+ 3y)
5(—x + 3y) = 5(—x) + 5(3y) Distributive Property
= —hx + lhy Multiply.

Tﬂ" It Simplify the expression.

1. —1(x+9) 2. :[—:5.::—[5] 3. —1.5(8m— n)

m Simplifying Expressions ~

Simplify —3(—1 + 2x + 7).

Method 1: Use the Distributive Property before combining like terms.

Multiply each —3(—1+2x+7) = —3(—1) + (—3)2x) + (—3)(7)  Distributive Property
term in the sum :
by —3, not 3. =3+ (—6x) + (—21) Multiply.
_f"-'f:’_-'“‘. H‘ = —bx — 18 Combine like terms.
\ A2+ J Method 2: Combine like terms in parentheses before using the
Distributive Property.
—3(—1+ 2x+7) = —3(2x + 6) Combine like terms.
= (—3)2x) + (—3)(6) Distributive Property
= —6x — 18 Multiphy.

Tf'}" It Simplify the expression.

4. 2(—3s+1-5) 5. —f:[a—a—za]
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m Simplifying Expressions N

Simplify each expression.

a. —i[ﬁﬂ +4) + 2n

—;{ﬁn +4)+2n = — ;[En] + [—i}{d] + 2n Distributive Property
= —3n+(-2)+2n Multiply.
=—n—2 Combine like terms.

b. (6d — 5) — H[jd - 1}

(6d — 5) — H[jd - 1} — (6d —5) lﬂ[jti] - HI_’I]I‘ Distributive Property

= (6d — 5) — (6d — 8) Multiply.
You can rultiply an
expression by — t"} = (6d —5) + (—6d + 8) Add the opposite.
find the oppos! |
the expression. = |6d + (—6d)] + (—5 + 8) Group like terms.
=3 Combine like terms.

Tr}" It Simplify the expression.

6. 3.5m — 1.5(m — 10) 7. (10w —5) — 2(w + 9)
]

ot

Self-Assessment forc oncepts & Skills ey

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

8. WRITING Explain how to use the Distributive Property when simplifying
an expression.

USING THE DISTRIBUTIVE PROPERTY Simplify the expression.

o
9. H(—Ey + 3) 10. 6(3s — 2.5 — 5s)
3
11. m(qm — 8) + 9m 12. 2.25 — 2(7.5 — 4h)

8 Jx 13. {ﬁa STRUCTURE Use the terms at the left to complete the expression

below so that it is equivalent to 9x — 12. Justify your answer.
3

— +

e (- ) J
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m Modeling Real Life 5

A square pool has a side length of s feet. How many 1-foot square tiles
does it take to tile the border of the pool?

 the problem. You are given information about a square pool and square tiles. You are
/ asked to find the number of tiles it takes to tile the border of the pool.

Make a H: Draw a diagram that represents the situation. Use the diagram to write an
| / expression for the number of tiles needed.

Solve and —s+2—
_m:-/r/ Lt - —
sft - 5 5
T1t . -

—s+2—

— s it —
1ft 1ft

The diagram shows that the tiled border can be divided into two sections
that each require s + 2 tiles and two sections that each require s tiles. 5o, the
number of tiles can be represented by 2(s + 2) + 2s. Simplify the expression.

2(s+ 2) + 25 =2(s) + 2(2) + 25 Distributive Property
=45+ 4 Simplify.
~ The expression 45 + 4 represents the number of tiles that are needed.
Another Method —= =
Draw a different diagram.
a(s + 1) = as) + 4(1)

=45+ 4 U/

o

e

“_

W

=] Self-Assessment for problem Solving —

—

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

14. Arectangular room is 10 feet longer than it is wide. How many
1-foot square tiles does it take to tile along the inside walls of the room?

15. How many 2-foot square tiles does it take to tile the border of the pool
in Example 47 Explain.
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HELP with solving the exercises.

» Review & Refresh

Find the sum or difference.

1. (Gh—9)+ (b + 8) 2. (3m+5)— (6 —5m)
3. (1-92)+3(z—2) 4. (7g—6)—(—3n—1)
Evaluate the expression.
5. —&° 6. —9°+3 7. (—7)+(—2) +(—4)

Copy and complete the statement using <, >, or =.

8. 11 | —11 | 9. [35] | —5.8 | 10. |-35|

B> Concepts, Skills, & Problem Solving

USING MODELS Write two different expressions that represent the area of the
shaded region. Show that the expressions are equivalent. (5ee Exploration 1, p. 103.)

1. f——— 3 + 4 ——— 12. I i 1

=3+
I
[ed

6.5 1.5m

x + 2 —m—

USING THE DISTRIBUTIVE PROPERTY Simplify the expression.

13. 3(a—7) 14. —6(2 + x) 15. —5(3m — 1)
16. —9(—5— 4¢) 17. 4.5(3s + 6) 18. —1.4(—5+ 7g)
19. i{ﬁ — 5p) 20. —j{:h:;r ~10) 21. 2(3 + 4y +5)
22. —9(8 + 6n — 1) 23. —6(—4d — 8.3 + 3d) 24. 2.3h(6 — k)

3 o L 5[4 2
25. —(—4y+z) 26. 2(—2w— 1.2+ 7x) 27. [ a+ 9h + .:zJ

8 33 3
YOU BE THE TEACHER Your friend simplifies the expression. Is your friend correct?
Explain your reasoning.
28. 29.

—2(h+ Bk = —2(k) + 2(8K) —3(4 — 5b+ 7) = —3(11 — 5b)
= —2h+ 16k ==3{11) + (—3)(5¥)

==35—"15b
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SIMPLIFYING EXPRESSIONS Simplify the expression.

30. —3(5g+ 1) + 8g 31. —6a + 7(—2a — 1)
32. 9 — 3(5 — 4x) 33. —j[ﬁ-p —12) + E[H — lp]
206 3
34, c(4+ 3c)—075(c+ 3 35. —1— —n
( ) 75( ) 3(? 7 )

36. MODELING REAL LIFE The cost (in dollars) of a custom-made
sweatshirt is represented by 3.5n + 29.99, where n is the
number of different colors in the design. Write and interpret a
simplified expression that represents the cost of 15 sweatshirts.

37. MODELING REAL LIFE A ski resort makes snow using a snow
fan that costs $1200. 'The fan has an average daily operation
cost of $9.50. Write and interpret a simplified expression that
represents the cost to purchase and operate 6 snow fans.

38. @ NUMBER SENSE Predict whether the instructions below will produce
equivalent expressions. Then show whether your prediction is correct.

* Subtract 3 from n, add 3 to the result, and then triple that expression.

* Subtract 3 from n, triple the result, and then add 3 to that expression.

USING A MODEL Draw a diagram that shows how the expression can represent the
area of a figure. Then simplify the expression.

39. 5(2+x+3) 40. (4 + 1)(x + 2x)
41. L DEEPER! Y square fire pit with a side length of B o

s feet is bordered by 1-foot square stones as shown. e
-~ Row 2

a. How many stones does it take to border the

fire pit with two rows of stones? lse a diagram oft
to justify your answer.

b. You border the fire pit with n rows of stones. n s
How many stones are in the nth row? Explain e
yOour reasoning. : s ft |

é‘\\ 42. PUZZILE Your friend asks you to perform the following steps.
— 1) Pick any number except (.
4 2) Add 2 to your number.

3) Multiply the result by 3.
4) Subtract 6 from the result.
5) Divide the result by your original number.

Your friend says, “lhe final result is 3!" Is your friend correct? If so,
explain how your friend knew the final result. If not, explain why not.
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;,:“ 3_4 Factoring Exﬁ?essions |
y i L4

-

.

Learning Target: Factor algebraic expressions.

Success Criteria:  + | can identily the greatest common factor of terms, induding variable terms.

* | can use the Distributive Property Lo factor algebraic expressions.
* | can wrile a term as a product involving a given factor. __/

FLORIDA
STANDARDS

MAF5.7.CE1.T
MAF5.7.CE1.2

Math Practice

View as

Components

How does viewing

each reclangle as two

distinct parts help

you complete the
kupr'ﬁsim‘ls?

Finding Dimensions

Work with a partner.

a. 'The models show the areas (in square units) of parts of rectangles.
Use the models to find the missing values that complete the expressions.
Explain your reasoning.

? 2
g : + : — 24 7)
?
: :x + l —22+7)
7 7
? 2.5x 3.75y 25x+ 375y =2?+17)

b. Are the expressions you wrote in part (a) equivalent to the original
expressions? Explain your reasoning.

c. Explain how you can use the Distributive Property to find rational
number factors of an expression.
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m

When factoring an expression, vou write the expression as a product of
Key Vocabulary " ’)) factors. You can use the Distributive Property to factor any rational number

factoring an from an expression.
expression, p. 110

m Factoring Out the GCF oy

Factor 24x — 18 using the GCFE

Find the GCF of 24x and 18.
B -~
24x =222 #3 x _ _
| Circle the common prime factors.
18 =|2+3 43/
50, the GCF of 24xand 18is 2 « 3 = 6. Use the GCF to factor the expression.

24x — 18 = 6(4x) — 6(3) Rewrite using GCF.
= 6(4x — 3) Distributive Property

Tr Y It Factor the expression using the GCFE.

1. 15x + 25 2. Ay — 20 3. dbc + 24d __/"

m Factoring Out a Rational Number ~\

. 1 1 3
Factor outof x+ .
a2 2 2

. 1
Write each term as a product nf? and another factor.

=

X= *X Think: l—rx Is %times what?

* .3 Th-II'IkIEiSItiI'I"IESWhEIt?
2 2 2 2

N . |
lIse the Distributive Property to factor out .

1 3 1 | - : :
x+ = -_n:+2-.1 Rewmite the expression.

2 2 2

= ;[;r.: +3) Distributive Property

Tr 4 It Eactor out the coefficient of the variable term.

4.IH—1 5.:111'—; b. 5+ 2.5g

2 2 4 2
»

i Multi-Language Gloscary at BigldeasMath.com
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m Factoring Out a Negative Number N

Factor —2 out of —4p + 10.

Write each term as a product of —2 and another factor.
—dp = —22p Think: —4pis —2 times what?
10 = —2+(—5) Think: 10 is —2 times what?

Lise the Distributive Property to factor out —2.

—Ap+ 10 = —2+2p+(—2)+(—5) Rewrite the expression.
= =2[2p + (—5)] Distributive Property
= —2(2p — 5) Simplify.
So, —4Ap + 10 = —2(2p — 5).
Try It

7. Factor —5 out of —5d4 + 30.

8. Factor —4 out of —8k — 12.

Self-Assessment forc oncepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.
FACTORING OUT THE GCF Factor the expression using the GCE.
9. 16n — 24 10. 412a + 14b
FACTORING OUT A RATIONAL NUMBER Factor out the coefficient of the
variable term.
1 7

11. k— 12. 42 + 31.5h
10 10

FACTORING OUT A NEGATIVE NUMBER Factor out the indicated number.
13. Factor —8 out of —324 + 56.

14. Factor —12 out of —24k + 120.

15. WRITING Describe the relationship between using the Distributive

Property to simplify an expression and to factor an expression. Give
an example to justify your answer.

P
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m Modeling Real Life ~N

A rectangular landing platform for a rocket is 60 yards wide and has an
area of (60x + 3600) square yards. Write an expression that represents
the perimeter (in yards) of the platform.

Factor the width of 60 yvards out of the given area expression to find an
expression that represents the length (in yards) of the platform.
B0x + 3600 = 60 « x + 60 « 60 Rewrite the expression.
= 60(x + 60) Distributive Property
So, the length (in yards) of the platform can be represented by x + 60.

Llse the perimeter formula to write an expression that represents the
perimeter of the platform.

P=2¢+ 2w Perimeter of a rectangle
= 2(x + 60) + 2(60) Substitute for £ and w.
= 2x + 120 + 120 Multiply.
= 2x + 240 Add.

S0, an expression that represents the perimeter (in vards) of the
platform is 2x + 240,

e

(V] Self-Assessment for Problem Solving —

v
w
"
'

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

16. An organization drills 3 wells to provide access to clean drinking
water. The cost (in dollars) to drill and maintain the wells for n years is
represented by 34,500 + 540n. Write and interpret an expression that
represents the cost to drill and maintain one well for n years.

F—16 in.—

17. A photograph is 16 inches long and has
an area of (16x + 96) square inches.
A custom-made frame is 2 inches wide
and costs $0.50 per square inch. Write
an expression that represents the cost
of the frame.
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3 = 4 P raCti ce Go to BigldeagMath.com to get
HELP with solving the exercises.

» Review & Refresh

Simplify the expression.
1. 8(k—5) 2. —4.5(—6 + 2d) 3. —l{gg — 6 — 5g)

Find the difference. Write fractions in simplest form.

4. 2—(—5] 5. —47—56 6. —43—[—2']
3 3 a8

Evaluate the expression whenx =4, y= —6,and z = — 3.

7. yv+= 8.

B> Concepts, Skills, & Problem Solving

FINDING DIMENSIONS ‘The model shows the area (in square units) of each
part of a rectangle. Use the model to find the missing values that complete
the expression. Explain vour reasoning. (5ee Exploration 1, p. 109.)

10. 2250+ 3 = [ + ] M. 2m+2n= .[ n ]
(3 3
! ? ? ?
? %m "—;n
7| 235x| 3

FACTORING OUT THE GCF Factor the expression using the GCE

12. 9b+ 21 13. 32z — 18 14. 8x+ 2

15. 3y—24 16. 14p — 28 17. 6+ 16k

18. 21 — 14d 19. 20z—8 20. 15w + 65

21. 36a + 16b 22. 21m — 49n 23. 12+ 9¢ — 30h

FACTORING OUT A RATIONAL NUMBER Factor out the coefficient of the
variable term.

24. 'a+! 25, 'p -t 26. Sd+° 27. 22x+ 1.4
i T 3 3 8 4
. I 15 3 .
28. 1y —6 29. 0.Buw+ 3.6 30. r + H.-"i: 31. 14h—3
- —_ :‘1 i _:j :—}
32. 0.15¢ — 0.072 33. HE + 1 34. G5 — P 35. ::k —2
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YOU BE THE TEAGHER Your friend factors the expression. Is your friend
correct? Explain your reasoning.

36. 37.
2 14 _

1ep— 26 =4{4p— 25) R

2
- — . 7
L For

b

=_b=7)

]

FACTORING OQUT A NEGATIVE NUMBER Factor out the indicated number.

38. Factor —4 out of —8d + 20. 39. Factor —6 out of 18z — 15.
40. Factor —0.25 out of 7g + 3.5. 41. Factor —; out of —ix + 6.

. - , 1 1 o
42. Factor —1.75outof —14m — 5.25n.  43. Factor 4 out nf—zx — 4

44, @ STRUCTURE A rectangle has an area of (4x + 12) square units. Write three
multiplication expressions that can represent the product of the length and the
width of the rectangle.

45. MODELING REAL LIFE A square wrestling mat has a
perimeter of (12x — 32) feet. Explain how to use the
expression to find the length (in feet) of the mat. Justify

YOUr answer.

46. MODELING REAL LIFE A table is 6 feet long and 3 feet wide.
You extend the length of the table by inserting two identical
table leaves. 'The extended table is rectangular with an area of
(18 + 6x) square feet. Write and interpret an expression that
represents the length (in feet) of the extended table.

AT 3274 A three-dimensional printing pen uses heated
plastic to create three-dimensional objects. A kit comes with
one 3D-printing pen and p packages of plastic. An art club
purchases 6 identical kits for (180 + 58.5p) dollars. Write and

interpret an expression that represents the cost of one kit

48. @ STRUCTURE 'lhe area of the trapezoid is

P | = L

4

pairs of expressions that represent the possible
hase lengths (in centimeters). Justify your answers.

3 1 . . .
( X — 4] square centimeters. Write two different
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‘\ Connecting Concepts

> Using the Problem-Solving Plan

1. 'The runway shown has an area of (0.05x + 0.125) square miles. Write an
-~ expression that represents the perimeter (in feet) of the runway.

ﬂL:dml I“d You know the area of the rectangular runway in square miles and
/’/ the width of the runway in miles. You want to know the perimeter
of the runway in feet.
Make a plan. Factor the width of 0.05 mile out of the expression that represents the
; / area to find an expression that represents the length of the runway.
Then write an expression that represents the perimeter (in miles)
of the runway. Finally, use a measurement conversion to write the
expression in terms of feet.
Solve and

lIse the plan to solve the problem. Then check your solution.

—

2. 'lhe populations of two towns after t years can be
modeled by — 300t + 7000 and —200¢ + 5500. What is F R E E D 0 M
the combined population of the two towns after ¢ years?

‘The combined population of the towns in Year 10 is POP 7000
what percent of the combined population in Year 07 ELEV 5900

Performance Task Chlorophyll in Plants N

At the beginning of this chapter, you watched a STEAM
Video called "Tropic Status.” You are now ready to complete
the performance task related to this video, available at
BigldeasMath.com. Be sure to use the problem-solving
plan as you work through the performance task.
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/" blank graphic organizers.

o,

% Chapter Review (2 o uessathcom o dounioo
- ) e

. > Review Vocabulary

Write the definition and give an example of each vocabulary term.

like terms, p. 92 linear expression, p. 98 factoring an expression,
simplest torm, p. 92 p. 110

Graphic Organizers

You can use an Example and Non-Example Chart to list examples and non-examples
of a concept. Here is an Example and Non-Example Chart for like terms.

Like Terms
Examples Non-Examples
2 and -3 yand 4
Sxand -7x 3xand 3y
xZ and 6x2 4x and —2x
yand by 2yand b

Choose and complete a graphic organizer
to help you study the concepi.

1. simplest form Why Cats are Scaredy Cats
Examples Non-Examples
2. equivalent expressions Hyenas | Mic L%
Werewslves Canarie§
3. linear expression
I"tm making my
4. Distributive Property Qﬂ“ﬂé}? mﬁﬁ

5. factoring an expression

“Here is my Example and
Non-Example Chart about
things that scare cats.”
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B Chapter Self-Assessment

As you complete the exercises, use the scale below to rate your understanding of the
success criteria in your journal.

! 2 3 4

| can do it | can do it on | can teach

| do not understand. with help. my own. someone else.

. 3.1 Algebraic Expressions (p. 91-96)

kLearning Target: Simplify algebraic expressions.

Identify the terms and like terms in the expression.

1. z+8—4z 2. 3n+7-n—3 3. 10x% —y+12 — 3x°
Simplify the expression.
4. 1h — 8h 5. 6.Ar— 7 —29r 6. Zm-—m—Tm
- 3 3 - 2 1
1. Gy +9+3y—7 8. x+19— " x—7 9. +14—-y—8
. 4 o 20 '!F h‘F

10. Write an expression with 4 different terms that is equivalent to 5x° — 8.
Justify your answer.

11. Find the earnings for selling the same number of each type of sandwich.
Justify your answer.

Turkey Ham
Pretzel Roll 2.25 1.55
Bagel 2.00 1.30

12. You buy the same number of
brushes, rollers, and paint cans.

a. Write and interpret an expression
in simplest form that represents

Brush Orange
the total amount of money you $3.99
spend on painting supplies. ’ 3
g " )
b. How much do you spend when I :‘;'E; roller

you buy one set of supplies for
each of 3 painters?

Chapter Review 117



) 3.2 Adding and Subtracting Linear Expressions (op. 97-102)

l\Learning Target: Find sums and differences of linear expressions.

Find the sum.

13. (c—4)+(3c+9) 14. (5z + 4) + (3z — 6)

15. (—2.1m—5)+ (3m — 7) 16. [Zq + 1J +(g—1)+ [—;q + 2)

Find the difference.

17. (x—1) —(3x+ 2) 18. (A4y +3) —(2y — 9)

19. [;h + TJ - Gh + s;] 20. (1—3.7b) — (—5.4b— 1) — (1.2b + 1)

21. A basket holds napples. You pick (2n — 3) apples, and your friend picks
(n + 4) apples. How many apples do you and your friend pick together?
How many baskets do you need to carry all the apples? Justify vour answer.

22. Greenland has a population of x people. Barbados has a population of
about 4500 more than 5 times the population of Greenland. Find and
interpret the difference in the populations of these two countries.

- 3.3 The Distributive Property (op. 103-108)

- l\l_earning Target: Apply the Distributive Property to generate equivalent expressions.

Simplify the expression.
23. 2(a—3) 24. —3(4x— 10) 25. —2.5(8 — b)

2

26. —7(1 —3d—5) 27. 9(—3w— 62 +2w)  28. z[ﬂg - ; - Tﬁ']

. Mars has m moons. The number of moons of Pluto is one
more than twice the number of moons of Mars. The number
of moons of Neptune is one less than 3 times the number of
moons of Pluto. Write and interpret a simplified expression
that represents the number of moons of Neptune.
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Simplify the expression.
30. 3(2+qg)+ 15 31. :}{lﬁm —8)—17
2 2
32. —1.5(4—n)+ 2.8 33. 5[d —10) — %(d + 6)

34. 'lhe expression for degrees Fahrenheit is :C + 32, where Crepresents degrees

Celsius. 'The temperature today is 5 degrees Celsius more than yesterday. Write
and simplify an expression for the difference in degrees Fahrenheit for these
two days.

3.4 Factoring Expressions (pp. 109-114)

s Learning Target: Factor algebraic expressions.

Factor the expression using GCF.
35. 18a— 12 36. 2b+ 8 37. 9— 15x

Factor out the coefficient of the variable term.

T .
38. v+ E* 39. 1.7 — 3.4 40. —5p + 20

3 3 9
41. Factor — outof —x — —yv.
4 2N

42. You and 4 friends are buying tickets for a concert. 'The cost to buy one
ticket is c dollars. If you buy all the tickets together, there is a discount
and the cost is (5¢c — 12.5) dollars. How much do you save per ticket
when you buy the tickets together?

43. 'lhe rectangular pupil of an octopus is
estimated to be 20 millimeters long with an
area of (20x — 200) square millimeters. Write
an expression that represents the perimeter
(in millimeters) of the octopus pupil.

44. A building block has a square base that has a perimeter of
(12x — 9) inches. Explain how to use the expression to find
the length (in inches) of the wall shown.
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% Practice Test

1. Identify the terms and like terms in 4x + 9x° — 2x + 2.

Simplify the expression.
2. Bx—5H+2x 3. 250w — 3y + 4w
a 9 . .
4 X 15— x—9 5. (3j+11)+ (8 —7)
6. (2r —13) — (—6r+ 4) 7. —2(4 — 3n)
8. 3(5—2n)+ 9n 9. ;[m: +9)-2
10. z’{ﬂp +12) + z{lliip —8) 11. —2.5(25 — 5) — 3(4.55 — 5.2)

Factor out the coefficient of the variable term.

12. 6n—24 13. ;q+j 14. —4x+ 36
15. Find the earnings for giving a haircut and a
5 5VIIG . Women Men
shampoo to m men and w women. Justify
YOUT answer. Haircut $45 515
Shampoo $12 $7
3x + 4 16. 'lhe expression 15x + 11 represents the perimeter of

the trapezoid. What is the length of the fourth side?

ax — 1 . )
x + 3 Explain your reasoning.

17. 'The maximum number of charms that will fit on a bracelet is :S{d — i],
where d is the diameter (in centimeters) of the bracelet.

a. Write and interpret a simplified expression that represents the
maximum number of charms on a bracelet.

b. What is the maximum number of charms that fit on a bracelet that
has a diameter of 6 centimeters?

18. You expand a rectangular garden so the perimeter is now twice the perim-
eter of the old garden. The expression 12w + 16 represents the perimeter
of the new garden, where w represents the width of the old garden.

a. Write an expression that represents the perimeter of the old garden.
Justify your answer.

b. Write an expression that represents the area of the old garden.
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__"n Cumulative Practice

1. What is the simplified form of the expression?

37x —5—23x

A. —3bx

B. 6x—5

C. 1l4x—5
D. 37x—7.3

What is the value of the expression
whenc=0andd = —6?
cd — d”
4

3. What is the value of the expression?

—38 — (—14)

F. —52 G. —24

H. 24 . 52

4. 'lhe daily low temperatures for a week are shown.

20 = 20— 20-= 20 = 20 20 = 20-=
15= 15 = 16 —= 15— 16 = 16 = 16 =
10= 10-= 10 = 0= 10= 10 = 10=
5= 5= 5= 5= 5= 5= 5=
0= 0= 0= 0= 0= 0= 0=
5= _g= 5= 5= 5= 5= e =
IJF ﬂ-F ﬂF EF ﬂF I:IF ﬂF:

What is the mean low temperature of the week?

A. —2F B. 6°F

C. 8F D. 10°F
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5. You and a friend collect seashells on a beach. After i minutes, you have
collected (11 + 2h) seashells and vour friend has collected (5h — 2)
seashells. How many total seashells have you and your friend collected?

F. 7h+9 G. 3h—13

H. 16k . 7h+ 13

6. What is the value of the expression?

—0.28 =+ (—0.07)

7. Which list is ordered from least to greatest?

8. Which number is equivalent to the expression shown?

—2' o [—513]
4 8

5 1
FE —10" G. —10
8 3
H. 6 L 6
o 2

9. What is the simplified form of the expression?

7x — 2(3x + 6)

A. 15x + 30 B. x—12

C. 13x+ 12 D. —11x

Chapter 3 Expressions




10. Which expression is not equivalent to the expression?

72m — 6l

. 6(12m — 10) G. 4(18m — 15)

H. 12m I. 12(6m — 5)

You want to buy a bicycle with your friend. You have $43.50 saved
and plan to save an additional $7.25 every week. Your friend has
$24.50 saved and plans to save an additional $8.75 every week.

Part A Simplify and interpret an expression that represents the
amount of money you and your friend save after i weeks.

Part B After 10 weeks, you and your friend use all of the money and
buy the bike. How much does the bike cost? Who pays more
towards the cost of the bike? Explain your reasoning.

12. Your friend evaluated 3 + x* = ywhenx = —2and y = 4.

3+x2+y=3+(-22) x4

=3—4+4

What should your friend do to correct his error?

A. Divide 3 by 4 before subtracting.
B. Square —2, then divide.
C. Divide —2 by 4, then square.

D. Subtract 4 from 3 before dividing.

Cumulative Practice
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Equations and
Inequalities

Solving Equations Using Addition or Subtraction

Solving Equations Using
Multiplication or Division

Solving Two-Step Equations
Writing and Graphing Inequalities

Solving Inequalities Using
Addition or Subtraction

Solving Inequalities Using
Multiplication or Division

Solving Two-Step Inequalities

r

Chapter Learning Target:
Understand equations and inequalrties.

Chapter Success Criteria:
I can identify key words and phrases
to write equations and inequalities.
| can write word sentences as equations
and inequalities.

W | can solve equations and inequalities
using properties.

W | can use equations and inequalrties to
model and solve real-life problems.




Vs

STEAM Video Space Cadets

Inequalities can be used to help determine whether
someone is qualified to be an astronaut. Can you think of
any other real-life situations where inequalities are useful?

Watch the STEAM Video “Space Cadets.” Then answer the
following questions. Tori and Robert use the inequalities
below to represent requirements for applying to be an
astronaut, where height is measured in inches and age is
measured in years.

hz &2 h=72 dzG+3 @Az ¥+
h:height  @Q:currentage  G: college graduation age
¥: age when vision corrected

. Can you use equations to correctly describe the
requirements? Explain your reasoning.

‘The graph shows when a person who recently had vision
correction surgery can apply to be an astronaut. Explain
how you can determine when they had the surgery.

i 001 Lhis
& !

Performance Task Distance and Brightness of the Stars

After completing this chapter, vou will be able to use
the concepts you learned to answer the questions in
the STEAM Video Performance Task. You will be given
information about the celestial bodies below.

Sirius Earth

Centauri Sun

You will use inequalities to calculate the distances
of stars from Earth and to calculate the brightnesses,
or apparent magnitudes, of several stars. How do
you think you can use one value to describe the
brightnesses of all the stars that can be seen from
Earth? Explain your reasoning.
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Getting Ready for Chapter

Chapter Exploration

1. Work with a partner. Use algebra tiles to model and

solve each equation.

a x+4=-2
G++++H -8

ety ==
== =a=

) -
b -
b. 3=x—1

=@ea , Cw=aa
HHHH Hy+H 4

+ -
-
c. x—6=2

f. x+3=-5

d x—7=-13

g. Tt+tx=-1

4= +1
—
- -

Model the equationx + 4 = —2.

Add tour —1 tiles to each side.

Remove the zero pairs from the left side.

Write the solution of the equation.

Model the equation —3 = x — 4.

Add four +1 tiles to each side.

Remove the zero pairs from each side.

Write the solution of the equation.

2. WRITE GUIDELINES Work with a partner. Use your models in Exercise 1 to
summarize the algebraic steps that you use to solve an equation.

Vocabulary

‘The following vocabulary terms are defined in this chapter. Think about what each
term might mean and record your thoughts.

equivalent equations inequality

solution set
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4 SolvinglEquations Using™
4.1 quations Using;

AdditioneSubtraction

Learning Target: Write and solve equations using addition or subtraction.

Success Criteria: + | can apply the Addition and Subtraction Properties of Equality to produce
equivalent equations.

¢ | can solve equations wsing addition or subtraction.

* | can apply equations involving addition or subtraction (o solve real-life problems.

e

o

Using Algebra Tiles to Solve Equations

Work with a partner.
FLORIDA
STANDARDS a. Use the examples to explain the meaning of each property.
MAFS.7.EE.2.4a
Addition Property of Equalirty: x+2=1
Xx+2+5=1+5
Subiraction Property of Equality: xt2=1

x+t2-1=1-1

Are these properties true for equations involving negative numbers?
Explain your reasoning.

b. Write the four equations modeled by the algebra tiles. Explain how you
can use algebra tiles to solve each equation. Then find the solutions.

958 +
o W8,

@@ 4+
-= _ij

Math Practice HYY | oS

Analyze wsfd =]
Relationships
How can you use

between addition and
subtraction to solve

— —E7
k:”+3 57 v,

Section 4.1 Solving Equations Using Addition or Subtraction

the relationship ¢. How can you solve each equation in part (b) without using algebra tiles?

127
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Key Vocabulary 3

equivalent eguations,
p. 128

equivalent equations.

@@ Key ldeas

Addition Property of Equality
Words
an equivalent equation.

Algebra lfa=b thenatc=b+c

Subtraction Property of Equality

Addition and
subtraction are

produces an equivalent equation.
inverse operations. J

Algebra Ilfa=b,thena—c=b—rc

&

Two equations are equivalent equations when they have the same solutions.
The Addition and Subtraction Properties of Equality can be used to produce

Adding the same number to each side of an equation produces

Words Subtracting the same number from each side of an equation

m Solving Equations

a. Solvex —5=—1.

x—5H=-1 Write the equation.

!_f Undo the suhtractiun.;)—-r +5 +5 Addition Property of Equality

x=4 Simplity.

The solution is x = 4.

b. Solvez + 3 = 1.
2 2

tt, = ; Write the equation.
#Llndu- the addﬂmn.j—)- — j - j Subtraction Property ot Equality
z=—1 Simplify.
lhe solution is z = —1.

Tr}' [T Solve the equation. Check your solution.

1. p—5H=-2 2. w+132=104

128 Chapter 4 Equations and Inequalities

Check
r—hHh=-—-1
@
4—5c=—1

Check
3
z + =1
2 2
371
Iy,
1 1 ‘/
2 2
5
_x:_ p—
6 6

il Multi-Language Gloccary at BigldeacMath.com




m Writing an Equation

A skydiving company has a profit of
$750 this week. 'This profit is $900
more than the profit /* last week.
Which equation can be used to find P?

A. 750 =900 — P
B. 750 =P+ 900
C. 900 =pP—750

D. 900 =P+ 750

Write an equation by rewriting the

given information.

Words  'The profit this week is $900 more than the profit last week.

Equation 7ol n F + 900

‘The equation is 750 = PP + 900. The correct answer is B.

Try It

4. A bakery has a profit of $120.50 today. This profit is $145.25 less than
the profit I yesterday. Write an equation that can be used to find P.

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

SOLVING AN EQUATION Solve the equation. Check your solution.

5. c— 12 =—1 6. k+84=—-63 1. ——=w-—

8. WRITING Arethe equationsm + 3= —5andm —4 = —12
equivalent? Explain.

9. WHICH ONE DOESN'T BELONG? Which equation does not belong
with the other three? Explain your reasoning.

x+3=-1 x+1=-5

x—2=-6 Xx—9=-13

v—® Self-Assessment for Concepts & Skills —g

il
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m Modeling Real Life ~N

You H.Ilr-ﬂ yvour friend play a video e
game. lhe line graph shows both of
your scores after each level. What is N 3u1-| - You - Your Eriend |
your score after Level 47 2 . T
Understand . . . -E_ | 33 points
the problem. .~  You are given a line graph that — T
7 . . 2 : [N
A shows that after Level 4, your g a8 |
friend’s score of —8 is 33 points less 20 T

than your score. You are asked to

find your score after Level 4. —

Make a plan. 4 Llse the information to write and solve an equation to find your score
L after Level 4.

Smd]"": da:"j / Words Your friend’s score is 33 points less than your score.

Variable Let s be your score after Level 4.

Equation —48 — 5 = 33
—B=5—133 Write equation.
+ 33 + 33 Addition Property of Equality
25 =38 Simplify.

Your score after Level 4 is 25 points.

Another Method After Level 4, your score is 33 points greater
than your friend’s score. So, your score is —8 + 33 = 25, 1/

nlle
i:-l
=/ ] Self-Assessment for problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

10. You have $512.50. You earn additional money by shoveling snow. 'Then
you purchase a new cell phone for $249.95 and have $482.55 left. How

Time much money do you earn shoveling snow?
e (seconds)
1 —0.23 11. You swim 4 lengths of a pool and break a record by
9 0.11 0.72 second. 'The table shows your time for each length compared to
3 3 the previous record holder. How much faster or slower is your third
length than the previous record holder?
4 —0.42 o
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4.1 Practice Go to BigldeasMath.com to get
HELP with solving the exercises.

» Review & Refresh

Factor out the coefficient of the variable term.

1. 4x—20 2. —6y— 18 3. —iw+: 4. 0.75z — 6.75
Multiply or divide.
5. —7X8 6. 6% (—12) 7. 18+ (-2) 8. —26-+1

9. A class of 144 students voted for a class president. Three-fourths of the
o
students voted for you. Of the students who voted for you, g are female.
How many female students voted for you?

A. 50 B. &0 C. 80 D. 108

B> Concepts, Skills, & Problem Solving

USING ALGEBRA TILES Solve the equation using algebra tiles. Explain your
reasoning. (See Exploration 1, p. 127.)

10. 6 +x=4 11. x—3=-54 12. —T+x=-—9

SOLVING AN EQUATION Solve the equation. Check your solution.

13. a—6=13 14. —3=z—8 15. —14=k+ 6
16. x+4=—-14 17. g—9=-—19 18. ¢ —76=—4
, I 2 R
19. —10.1 = w+ 5.3 20. —g+- 21. p—3 = —2
2 3 b 2

22. —93=d- 134 23. A58+ y=25 24, x—52=—1873
25. g+°=" 26. —2'-,-* 27. w+33=1>
9 i 4 5 i i

28. YOU BE THE TEAGHER Your friend solves the

equation x + & = —10. Is your friend correct? e ': = _1;‘
Explain your reasoning.
x=—18&

WRITING AND SOLVING AN EQUATION Write the word sentence as an equation.
Then solve the equation.

29. 4lessthan a number nis —15. 30. 10 more than a number cis 3.
31. 'lhe sum of a number yand —3 is —8.

32. 'lhe difference of a number pand 6 is —14.
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33. MODELING REAL LIFE 'lhe temperature of dry ice is —109.3°E 'lhis is 184.9°F
less than the outside temperature. Write and solve an equation to find the
outside temperature.

34. MODELING REAL LIFE A company makes a profit of $1.38 million. 'This is
$2.54 million more than last year. What was the profit last year? Justify your answer.

35. MODELING REAL LIFE 'The difference in elevation of a helicopter and a
submarine is IH; meters. The elevation of the submarine is —T: meters.

What is the elevation of the helicopter? Justify your answer.

GEOMETRY What is the unknown side length?

36. Perimeter — 12 cm 37. Perimeter = 24.2 in. 38. Perimeter — 346 ft
83 in. 7
3 '
83in.
n 11.1

T 39. MODELING REAL LIFE 'lhe total height of the Statue of Liberty and
its pedestal is 153 feet more than the height of the statue. What is the
height of the statue? Justify your answer.

?/ Ay 40 @ PROBLEM SOLVING When bungee jumping, you reach a positive
i elevation on your first jump that is 5{]{:} feet greater than the elevation you
305 ft
'

reach on your second jump. Your change in elevation on the first jump is

2 . . ) :
- EDD'# feet. What is your change in elevation on the second jump?

. MODELING REAL LIFE Boatesville is a 65 ﬁ-kilnmctcr drive from Stanton.

) i = 1..
A bus traveling from Stanton to Boatesville is 243 kilometers from

Boatesville. How far has the bus traveled? Justify your answer.

42. GEOMETRY 'lhe sum of the measures of the angles of a s
triangle equals 180°. What is the missing angle measure?
30.3" 40.8°
43. L 33234 ‘The table shows your scores in
a skateboarding competition. The first-place Round . N ] P

finisher scores 311.62 total points, which is

4.72 more points than you score. What is Points | 63.43 | 87.15 | 81.96 !

your score in the fourth round?

44. CRITICAL THINKING Find the value of 2x — 1 whenx + 6 = —2.

CRITICAL THINKING Solve the equation.

45. |x| =2 46. |x|—2=-2 47. |x|+5-18
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Learning Target: Write and solve equations using multiplication or division.

Success Criteria:  + | can apply the Multiplication and Division Properties of Equality to produce equivalent
equations.

¢ | can solve equations using multiplication or division.

* | can apply equations involving multiplication or division o solve real-life problems. _../

e

Using Algebra Tiles to Solve Equations

ELORIDA Work with a partner.
STANDARDS a. Use the examples to explain the meaning of each property.
MAFS.7.EL.24a
Multiplication Property of Equality: 3x=1
2e3x=12+1
Division Property of Equality: Jx=1
dx _ 1
4 4

Are these properties true for equations involving negative numbers?
Explain your reasoning.

b. Write the three equations modeled by the algebra tiles. Explain how you
can use algebra tiles to solve each equation. Then find the solutions.

Find General

Methods

How can you use

properties of equality

1o solve eguations of
~~hil'u!: form ax = b?

GGG
000 0888 °ccd
I

J ¢. How can you solve each equation in part (b) without using algebra tiles?
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W

(@ﬁﬁ Key ldeas

Multiplication Property of Equality

Words Multiplying each side of an equation by the same number
produces an equivalent equation.

Algebra Ilfa—= b, thena<c="b+c.

Division Property of Equality

Words Dividing each side of an equation by the same number
produces an equivalent equation.

Multiplication

and division are " . | .
inverse operations. e Algebra lta— b, thena ~-c—=b-+¢cc+ 0.

m Solving Equations

a. Solve = —6.
3

x . . .

3 —6 Write the equation.
r - ‘ L Check
| Undo the division. f-—» 3 « ::_ 3+ (—6) F“:”Elt'P“;:_::':'“ Property = D
. < ot Equali 3

. -187
x—= —18 Simplity. T —6
‘The solution is x = —18. —6=-56 ‘/

b. Solve 18 = —dy.

18 = —4y Write the equation.
: — Check
(Undn the multiphcation. e =2 Division Property of Equality
r —d4 —4
18 = —4y
—45=y Simplify. 18 £ —4(—1.5)

The solution is y = —4.5. 18-18 v
Tr}" It solve the equation. Check your solution.

1. i——::: 2, —a=—24 3. 3= —L15n
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m Solving Equations Using Reciprocals N

the recdiprocal of —%.

L®

| Multiply each side by —

4
a. Solve —_x = —8.
o
4 : i
— I:‘_r = —H Write the equation.
' 5 4 5 T .
| Eacre (—E.Ir.'] - (—8) Multiplication Property of Equality
x=10 Simplity.

L

the reciprocal of %

L
e

2
) 2 . 2
Multiply each side by % gt (—6) = 5"

The solution is x = 10.

b. Solve 6 = 25.

—6="=z Write the equation.

23 Multiplication Property of Equality
— =z Simplity.
The solutionis z = —4.

Tr}" It solve the equation. Check your solution.

e
5

b=5 5. “h=—9 6. —11—"x

a i 3 _‘)

Self-Assessment forc oncepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

SOLVING AN EQUATION Solve the equation. Check your solution.
1. bd = 24 8 =-—1 9. ——“p=—6

10. WRITING Explain why you can use multiplication to solve equations
involving division.

2
11. WRITING Are the equations %m = —4dand —4m = 24 equivalent?
Explain. L

'@ REASONING Describe the inverse operation that will undo the
given operation.

12. subtracting 12 13. multiplying by _i]i 14. adding —6
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I ™
| The changes in temperature
are negative because they

| are decreasing.

/

s

The repeating
decimal 0.333. ..

-
is equal to —.
9 3

il
=

v — g
Y

Modeling Real Life

%

The temperature at midnight is shown at the left. The temperature
decreases 4.5°F each hour. When will the temperature be 32°F?

The temperature at midnight is 56°E To determine when the temperature will
reach 32°F, find how long it will take the temperature to decrease
56°F — 32°F = 24"E Write and solve an equation to find the time.

Change in Hourly change Time
Verbal Model temperature = intemperature o [t
(“F) (“F per hour) ;
Variable Let ¢ be the time for the temperature to decrease 24°E
v ¥
Equation —21 — —d4.5 . [
—24 = —4.51 Write equation.
—24 —4.51 o :
— Division Property of Equality
—4.5 —4.5
53 =1 Simplify.

The temperature will be 32°F at 5} hours after midnight, or 5 hours and

-

20 minutes after midnight.

S0, the temperature will be 32°F at 5:20 AM.

Self-Assessment for Problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

15. 'The elevation of the surface of a lake is 315 feet. During a
drought, the water level of the lake changes —:5} feet per week.
a

Find how long it takes for the surface of the lake to reach an
elevation of 299 feet. Justify your answer.

DEEPER! RIS patio shown has an area of

116 square feet. What is the value of h? Justify
VOUT answer.

16.
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4.2 Practice Go to BigldeasMath.com to get
HELP with solving the exercises.

P Review & Refresh

Solve the equation. Check your solution.

1. n—9-——12 2. 1_m-1= 3. —64—h+87
2 4
Find the difference.
4. 512 5. —7—2 6. 14— (—8) 7. —14—(—5)

8. Of the 120 apartments in a building, 75 have been scheduled to receive

new carpet. What percent of the apartments have not been scheduled
to receive new carpet?

A. 25% B. 317.5% C. 62.5% D. 75%

B> Concepts, Skills, & Problem Solving

USING ALGEBERA TILES Solve the equation using algebra tiles. Explain your
reasoning. (See Exploration 1, p. 133.)

9. dx= —16 10. 2Zx= —6 11. —Hx=-20

SOLVING AN EQUATION Solve the equation. Check your solution.

12. 3h=15 13. —5t=-45 14 =7 15. _i ~9
16. 5m = —10 17. 8= —32 18. —02x =16 19. —10= —f:
20. —6p =18 21. —72=48d 22. ]"h_ =5 23. —14.4 = —0.6p

3 2 4 i
24, = —12 25. 8= — 26 — f=—3 27. 26 = —

4g EE Hf ,'S'IIIII
28. YOU BE THE TEACHER Your friend solves

the equation —4.2x = 21_ Is your friend —hZx=21

correct? Explain your reasoning. ~4.2x _ 21

4.2 4.2
=5

WRITING AND SOLVING AN EQUATION Write the word sentence as an equation.
‘Then solve the equation.

29. A number divided by —9is —16. 30. A number multiplied by : is ,;—:;,

31. 'lhe product of 15 and a number is —75.

32. 'lhe quotient of a number and —1.51s 21.
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33. MODELING REAL LIFE You make a profit of $0.75 for every
bracelet you sell. Write and solve an equation to determine
how many bracelets you must sell to earn enough money to
buy the soccer cleats shown.

34. MODELING REAL LIFE A rock climber averages 122 feet climbed

per minute. How many feet does the rock climber climb in
30 minutes? Justify your answer.

OPEN-ENDED Write (a) a multiplication equation and (b) a division equation
that has the given solution.

35. 3 36. 2.2 37. ! 38, 1
2 4

39. '@ REASONING Which method(s) can you use to solve — Eic = 167
Multiply each side by — j Multiply each side by — :

Muliiply each side by 3, then

a - = 2
Divide each side by — . divide each side by —2.

40. MODELING REAL LIFE A stock has a return of —$1.26 per day. Find the number of
days until the total return is —$10.08. Justify your answer.

41. @ PROBLEM S50LVING In a school election, j: of the students vote. There are

1464 votes. Find the number of students. Justify your answer.

42, 3 DEEFEE! ‘The diagram shows Aquarius, an underwater ocean
laboratory located in the Florida Keys National Marine Sanctuary.

. 31 .
‘The equation i x = —62 can be used to calculate the depth of

Aquarius. Interpret the equation. Then find the depth of Aquarius.
Justify your answer.

43. @' PROBLEM SOLVING 'Lhe price of a bike at Store A iﬁ-: the price

at Store B. 'The price at Store A is $150.60. Find how much you save
by buying the bike at Store A. Justify yvour answer.

44. CRITICAL THINKING Solve —2/m| = —10.

45. @ NUMBER SENSE In 41 days, your family drives : of the total distance of a trip.

‘The total distance is 1250 miles. At this rate, how many more days will it take to
reach your destination? Justify your answer.

138 Chapter 4 Equations and Inequalities



Step

Learning Target: Write and solve two-step equations.

Success Criteria:  + | can apply properties of equality to produce equivalent equations.
* | can solve two-slep equations using the basic operations.
* | can apply two-step equations to solve real-life problems. _./

o

Using Algebra Tiles to Solve Equations

Work with a partner.
FLORIDA
STANDARDS a. What is being modeled by the algebra tiles below? What is the solution?
MAFS.7.EL.24a

S =Ee S0E
G-y @HHH

b. Use properties of equality to solve the original equation in part (a).
How do your steps compare to the steps performed with algebra tiles?

c. Write the three equations modeled by the algebra tiles below. Then
solve each equation using algebra tiles. Check your answers using
properties of equality.

=59 = ==
+
Math Practice T EJJ - gg

Use Operations

In part (c), what BHHH -H
operalions are you ==== _ =

orming first? Why? e =
= ees 9
@9 g

| — BRI
-y S

d. LExplain how to solve an equation of the form ax + b = cfor x.
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m

m Solving a Two-Step Equation

Solve —3x+5=2.

B

S

—3dx+5 = 2 Wirite the equation.
- .’
_Undo the addition. — — 5 5 Subtraction Property of Equality ~ Check
—3x =—3 Simplify. e
- . - . i
| Undo the multiplication. } - 'f:: - ': Division Property of Equality —3(1) +5=2
! = ?
i : —3+5=2
x=1 Simplify.
2=2 /
‘The solution is x = 1.
Tr 4 It solve the equation. Check your solution.
1. 2x+ 12 =1 2. —Sct+9=—16 3. 9=3x—12
m Solving a Two-Step Equation
Q Solve *_1_ —T.
- 8 2
jminate
You can elimin
fractions from the t l — —: Write the equation.
Jation in EHHNP]EE 8 2 2
Iing. Multipty l | - _
pefore sOV! 3 o+ Addition Property of Equality
gach 5 ‘ 2 s
! -
X — —- Check
r-537 71 -3 Simplify. 1
x__i!.-:-'la H_E__H
g = —124 g% —g.(-3) Muhmh;atmn Property —24 12 7
of Equality 8 2 2
_ g s
x = —24 Simplify. 33T
'The solution is x = —24. -t "{
2 2
Tr Y It solve the equation. Check your solution.
4. " +6-10 5. —-45=9 6. > +da—=—>
2 3 a o
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m Combining Like Terms Before Solving &

a. Solve 3y — 8y = 25.

Jy—8y=25 Write the equation.
—ay =25 Combine like terms.
y=—5h Divide each side by —5.
The solution is y = —5.

bh. Solve —6 = lw— ]w.
4 2

1 1 . .
—6=-w—-—w Write the equation.

4 2
—6 = —;w Combine like terms.
24 = w Multiply each side by —4.

'The solution is w = 24.

Tr}" It solve the equation. Check your solution.

7. 4—2y+3=-9 8. Tx—10x=15 9. -8=13m—2.1m

v-® Self-Assessment for Concepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

MATCHING Match the equation with the step(s) to solve it.

10. 1+4n=12 11.4n-=12 12. :—1;: 13. :—4—12

Add 4 to each side. Then multiply each side by 4.
Subtract 4 from each side. Then divide each side by 4.

Multiply each side by 4.

o n = »

Divide each side by 4.
SOLVING AN EQUATION Solve the equation. Check your solution.

14. 4p+5=173 15. ———1= -6 16. 3.62=216

17. WRITING Are the equations3x + 12 =6and —2 =4 — 3x
equivalent? Explain.
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m Modeling Real Life N

You install 500 feet of invisible fencing along the perimeter of a rectangular
yard. lhe width of the yard is 100 feet. What is the length of the yard?

ﬂlzm'mil | You are given that the perimeter of a rectangular yard is 500 feet and the
J// width is 100 feet. You are asked to find the length of the yard.
Make a plan. Draw a diagram of the yard. 'Then use the formula 100 ft

N

for the perimeter of a rectangle to write and solve an
equation to find the length of the vard.

5"'“' “"dl / P=28+ 2w Perimeter of a rectangle
cad 500 = 24 + 2(100) Substitute for P and w.
500 = 24 + 200 Multiply.
300 = 24 Subtract 200 from each side.
100 ft
150 = ¢ Divide each side by 2.

50, the length of the vard is 150 feet.

Another Methoed Use a different form of the formula for the
perimeter of a rectangle, P = 2(# + w).

500 = 2(#€ + 100) Substitute for P and w.
250 = £ + 100 Divide each side by 2.
150 = £ Subtract 100 from each side.

S0, the length of the yard is 150 feet. \/

i

W

v-@ Self-Assessment -
-® for Problem Solving —

_—

Solve each exercise. Then rate your understanding of the success criferia
in your journal.

i

: % 18. You must scuba dive to the entrance of your room at Jules’ Undersea

Lodge in Key Largo, Florida. The diver is 1 foot deeper than j’ of the

elevation of the entrance. What is the elevation of the entrance?

19. TIE323Y A car drives east along a road at a constant speed of

46 miles per hour. At 4:00 p.s., a truck is 264 miles away, driving west
Entrance - along the same road at a constant speed. The vehicles pass each other
at 7:00 p.m. What is the speed of the truck?

/
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4. 3 Pra Cti (of = Go to BigldeasMath.com to get
HELP with solving the exercises.

P Review & Refresh

Solve the equation.

1. 3z—18 2. —8p— 40 3. - M_5 4 “k—-10
4 6
Multiply or divide.
5. —6.2%5.6 6. H:x:[—zl] 7. 5+(—4J 8. —18.6 = (—3)
3 2 2 o
9. Which fraction is not equivalent to 0.75?
A Y B. c. ° D. °
20) 12 9 4

B> Concepts, Skills, & Problem Solving

USING ALGEBRA TILES Write the equation modeled by the algebra tiles. 'Then solve
the equation using algebra tiles. Check your answer using properties of equality.

(See Exploration 1, p. 139.)

B PR | ., , 006
- @0 &8, , 98808
=) =111
SOLVING AN EQUATION Solve the equation. Check your solution.
12. 20 +7=3 13. 4b+3=-9 14. 17 =5k — 2
15. 61— 7=17 16. 8n + 16.2 = 1.6 17. —5g+23=—18.8
18. 2t+8=—10 19. —4p+9= -5 20. 15 = —hHx+ 10

21. 1035 +23h = —9.2 22. —48f+6.4=—8.418 23. 73y —518= —519

YOU BE THE TEACHER Your friend solves the equation. Is your friend correct?
Explain your reasoning.

24. 25.
=6+ 2x=—10 —3[x+5}= 12
_E+Ex=_1ﬂ —Fx=5
2 2 = - S—.
x=" x==2

26, S 1__10 27, @_5_ | 28 a0

5 ] 3 4 31 2 i [
29, 2" _ 30 —ﬁ[xﬁ]_l 31, Ty 7
: 2 3 5 2 4 5 8
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Temperature 32. @ PRECISION Starting at 1:00 p.m., the temperature changes

at 100 e —4°F per hour. Write and solve an equation to determine how
a0 long it will take for the temperature to reach —1°E
+— 35°F
30
20 COMBINING LIKE TERMS Solve the equation. Check your solution.
K 33. 3v— 9v = 30 34. 12¢—8f— —52
40 35. —8d—5d+7d="T2 36. —3.8g+5+27g=127
‘ﬁ'F
37. MODELING REAL LIFE You have $9.25. How many games can

38.

39.

you bowl if you rent bowling shoes? Justify your answer.

MODELING REAL LIFE A cell phone company charges a
monthly fee plus $0.25 for each text message you send.
‘The monthly fee is $30.00. You owe $59.50. How many
text messages did you send? Justify your answer.

@ PROBLEM SOLVING 'The height at the top
of a roller coaster hill is 10 times the height

h of the starting point. The height decreases
100 feet from the top to the bottom of the hill.
‘The height at the bottom of the hill is —10 feet.
Find h.

MODELING REAL LIFE On a given day, the
coldest surface temperature on the Moon,
—280°F, is 53.6°F colder than twice the coldest
surface temperature on Earth. What is the
coldest surface temperature on Earth that day?
Justify your answer.

41. L DEEFEE! On Saturday, you catch insects for your science class.

Five of the insects escape. The remaining insects are divided into
three groups to share in class. Each group has nine insects.

a. Write and solve an equation to find the number of insects you
catch on Saturday.

b. Find the number of insects you catch on Saturday without using
an equation. Compare the steps used to solve the equation in
part (a) with the steps used to solve the problem in part (b).

c. Describe a problem that is more convenient to solve using an
equation. Then describe a problem that is more convenient to
solve without using an equation.

42. GEOMETRY How can you change the dimensions of the

12 em rectangle so that the ratio of the length to the width stays
the same, but the perimeter is 185 centimeters? Write an

75 cm equation that shows how you found your answer.
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Learning Target: Write inequalities and represent solutions of inequalities on number lines.

Success Criteria:  + | can wrile word sentences as inequalities.
* | can determine whether a value is a solution of an inequality.
* | can graph the solutions of inequalities. _./

o

Understanding Inequality Statements

Work with a partner. Create a number line on the floor with both positive

FLORIDA
STANDARDS and negative numbers.
MAFS.7.0L 240 a. For each statement, stand at a number on your number line that could

represent the situation. On what other numbers can you stand?

* At least 3 students from our school are in a chess tournament.

* Your ring size is less than 7.5.

a
!

| 507 pi20 |
: ﬂ'l 100
= |
v : ! * ‘lhe temperature is no more than —1 degree Fahrenheit
o |
204lko | .
30|k 20 j |
L Ly i

.

* ‘lThe elevation of a frogfish is greater

1
than _H;: meters.

State the Meaning

of Symbols

What do the symbols b. How can you represent all of the solutions for each statement in part (a)
ik =.and = ““E‘“?J on a number line?
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m

An inequality is a mathematical sentence that compares expressions. It contains
the symbols <, = =, or =. To write a word sentence as an inequality, look for the
following phrases to determine where to place the ineguality symbol.

Key Vocabulary 3
inequality, p. 146
solution of an

inequality, p. 146
solution set, p. 146 Inequality Symbols
graph of an Symbol < = = z
inequality, p. 148 |
* is less * isgreater | * isless than or * is greater than
Key than than equal to or equal o
Phrases | , j; fewer * is more ® isal most e isat least
tha : .
e thon * is no more than * isno less than

m Writing an Inequality ~

A number g plus 5 is less than or equal to —7.9. Write this word sentence
as an inequality.

A number g plus 5 is less than or equal to —7.9.

g+5 < ~7.9

Aninequalityisg + 5 £ —7.9.

Tr}" [T Write the word sentence as an inequality.

; S . 3
1. A number xis at least —10. 2. Twice a number yis more than — .

©

A solution of an inequality is a value that makes the inequality true. An
inequality can have more than one solution. The set of all solutions of an
inequality is called the solution set.

Value of x Xx+2=-1 Is the inequality true?
?
g —-2+2=< —1 o
- 0z -1 X
— ?
The symbol £ means _3 —3+2s -1 4 ves
is not less than or —-1= -1 '
equal to. J
K
4 —4+2= —1 ves
2 v o
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m Checking Solutions N

a. Tell whether —2 is a solutionofy — 5 = —6.

V- —b Write the inequality.

I‘-.-“*# I"u"

—2 — —b Substitute —2 for y.

726 X Simplify.
S0, —2 is not a solution of the inequality.
b. Tell whether —2 is a solution of —5.5y < 14.
—5ay < 14 Write the inequality.
—5.5(—2) E 14 Substitute —2 for y.
<14 Simplify.

S0, —2 is a solution of the inequality.

Tf}' [T Tell whether —5 is a solution of the inequality.

3. x+12=7 4 1-2p=—9 5 n+-252 -3

ot

i
*’-9 Self-Assessment forc oncepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

b. @ REASONING Dox < 5and 5 < xrepresent the same inequality?
Explain.

7. DIFFERENT WORDS, SAME QUESTION Which is different? Write
“both” inequalities.

A number k is less than or equal to —3.
A number kis at least —3. A number kis at most —3.

A number k is no more than —3.

CHECKING SOLUTIONS Tell whether —4 is a solution of the inequality.
8. c+6=3 9. 6=p =+ (—0.5) 10. —7<2g+1

.
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The graph of an inequality shows all the solutions of the inequality on a
number line. An open circle © is used when a number is not a solution.

A closed circle @ is used when a number is a solution. An arrow to the left or
right shows that the graph continues in that direction.

Modeling Real Life =

A rock climber’s sleeping bag is recommended for temperatures no
less than —15°C. Write and graph an inequality that represents the
recommended temperatures for the sleeping bag.

Words temperatures nolessthan —15°C
Variable Let ¢ be the recommended temperatures.
Inequality I = —15

An inequality is f = —15. Graph the inequality.

' Use a closed cirde because
. —15 is a solution.

£
I,
I,
g
'_.-
|

——
27 -24 -1 18 15 12 -9 6 -3 0 3
"FTest a number f{: the left of —1 5?‘- [ Test a number to the right of —15.
| t = —21 is not a solution. ) | t = 0is a solution.

g

-
The graph in Example E | ' Shade the number line on the side
e | where you found the solution.
inequality has mrmtehf -

_I o
Q Self-Assessment for problem Solving —x

Solve each exercise. Then rate your understanding of the success criteria
in your journal

11. 'The three requirements to pass a fitness test are shown. Write and
-ﬁtﬂﬂ&g Tg,gf graph three inequalities that represent the requirements. Then give
- i arat a set of possible values for a person who passes the test.
|atg al least o kilometers

12. ‘lToseta depth record, a submersible vehicle must reach a water depth
less than —715 feet. A vehicle breaks the record by more than 10 feet.

Write and graph an inequality that represents the possible depths
reached by the vehicle.

~ | Perform 25 o more
| TUSh~Ups

— | Perform at feast 10
ol -ups ol
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4.4 Practice Go to BigldeasMath.com to get
HELP with solving the exercises.

P Review & Refresh

Solve the equation. Check your solution.

1. p—8-13 2. 8.7+ w—51 3. x—2— -9
4. Bu+5—1 5. L_1p,-_3 6. 1.8—21h— 57 — 1.6h
a3 4q 3

7. Which expression has a value less than —57

A. 5+8 B. —9+5 C. 1+(—8) D. 7+(-2)

B> Concepts, Skills, & Problem Solving

UNDERSTANDING INEQUALITY STATEMENTS Choose a number that could
represent the situation. What other numbers could represent the situation?
{See Exploration 1, p. 145.)

8. Visibility in an airplane is greater than 6.5 miles.
9. You must sell no fewer than 20 raffle tickets for a fundraiser.
10. You consume at most 1800 calories per day.

11. 'The elevation of the Dead Sea is less than —400 meters.

WRITING AN INEQUALITY Write the word sentence as an inequality.
12. Anumber yis no more than —#.

13. Anumber w added to 2.3 is more than 18.

. g . 2
14. A number ¢t multiplied by —4 is at least — .
b ]

15. A number b minus 4.2 is less than —7.5.

b, .
16. — 9 is no less than 5 times a number k.

17. YOU BE THE TEAGHER Yyour friend writes

the word sentence as an inequality. ls
vour friend correct? Explain your reasoning. 2x = —24

Twice a number xis at most —24.

CHECKING SOLUTIONS Tell whether the given value is a solution of the inequality.

18. n+8<1%n—14 19. —15 <5k h=—5 20. p+1.4<05p=0.1
21. %2 —ta-—18 22. 6= 55— —9 23. T —ak<—Lg=!
B 3 8 2 4
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GRAPHING AN INEQUALITY Graph the inequality on a number line.

24. r< -9 25. g>2.75 26. x> -3, 27. 1 >z

28. MODELING REAL LIFE Each day at lunchtime, at least 53 people buy food from a
food truck. Write and graph an inequality that represents this situation.

CHECKING SOLUTIONS Tell whether the given value is a solution of the inequality.

29. Ak <k+8 k=73 30. f:’z w—12; w =15
31. 7—2y >3y + 13y = —1 32. :h—iﬁizh+ﬂ;h——4

33. (D PROBLEM SOLVING A single subway ride for a
student costs $1.25. A monthly pass costs $35.

, Times Sq-42 St
a. Write an inequality that represents the numbers S_tatinn
of times you can ride the subway each month for the @ E} G} @

monthly pass to be a better deal. TvIY Y

Eﬂ‘lﬁriﬂ'ﬂ,ﬁ: for & © E ms.h::h;rr
=

b. Youride the subway about 45 times per month.
Should you buy the monthly pass? Explain.

34. @ LOGIC Consider the inequality b = —2.

a. Describe the values of b that are solutions of the inequality.

b. Describe the values of b that are not solutions of the inequality. Write an
inequality that represents these values.

¢. What do all the values in parts (a) and (b) represent? Is this true for any
similar pair of inequalities? Explain your reasoning.

35. MODELING REAL LIFE A planet orbiting a star ata
distance such that its temperatures are right for liquid
water is said to be in the star's habitable zone. The

- _ habitable zone of a particular star is at least 0.023 Al

and at most 0.054 Al from the star (1 ALl is equal to the

distance between Earth and the Sun). Draw a graph that
represents the habitable zone.

]

‘I.

Hah'rtabE Jone

T Dic DEEPER! T girth of a package is the distance — Wy
around the perimeter of a face that does not include the
length as a side. A postal service says that a rectangular
package can have a maximum combined length and girth
of 108 inches.

a. Write an inequality that represents the allowable
dimensions for the package.

[

L R e o i e I
..*\

b. Find three different sets of allowable dimensions that are

“girth
reasonable for the package. Find the volume of each package. ’
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‘) A Solving/inequalities lijI_g
‘ / I 5 L )

Addition egSubtraction

e

Learning Target: Write and solve inequalities using addition or subtraction.

Success Criteria:  + | can apply the Addition and Subtraction Properties of Inequality to produce

equivalent inequalities.
¢ | can solve inequalities using addition or subtraction.
* | can apply inequalities involving addition or subtraction to solve real-life problems. _/

FLORIDA
STANDARDS

MAF5.7.CE.2.4b

Math Practice

Evaluate Results

Use your conjecture
losolvex + 3<1.
Does the solution
make sense?

\ "y

Writing Inequalities

Work with a partner. Use two number cubes on which the odd numbers
are negative on one of the number cubes and the even numbers are
negative on the other number cube.

* Holl the number cubes. Write an inequality that
compares the numbers.

+ Holl one of the number cubes. Add the number to each
side of the inequality and record your result.

* Hepeat the previous two steps five more times.

a. When you add the same number to each side of an inequality,
does the inequality remain true? Explain your reasoning.

b. When you subtract the same number from each side of an inequality,
does the inequality remain true? Use inequalities generated by number
cubes to justify your answer.

¢. Use your results in parts (a) and (b) to make a conjecture about how
to solve an inequality of the form x + a < b for x.
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w

@@ Key ldeas

q Addition Property of Inequality
- lities Words When you add the same number to each side of an inequality,
You can de:r;; ‘F"i u solve the inequality remains true.
in the same _
" eguations. Use inverse Numbers —] = 3 Algebra Ifa < b thena+c<b+c.
rations 1o get the
ﬂpeﬁab!EinEEﬁ' +2 +2 Ifa = b, thena+c=b+c
val T ol B ¥
—2 < 5

Subtraction Property of Inequality

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

Numbers —2 < 2 Algebra Ifa < b,thena—c<b—vc
—3 -3 Ifa > b thena —c=b—r.
—5 = —1

‘These properties are also true for = and =.

.

m Solving an Inequality Using Addition

Solve x — 5 < —3. Graph the solution.

x—5«—13 Write the inequality.
I:.l_lndu the subtraction. j—- +5 +5 Addition Property of Inequality
x=<2 Simplity.
Check: 'The solution is x < 2.

-
x=0 0—-5<—3

/ X2
i ety
2 7 -4 -3 -2 -1 0 1 2 3 4 5 6
XxX=5 bHH—5<—3 ;" R
04 —3 X x=10isa Snlutinn_J | x=5isnota Eulutinn-J
b L

Tr Y It solve the inequality. Graph the solution.

1 1
1. y— 6> —7 2. b—38=1.7 3. —2}3—4
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m Solving an Inequality Using Subtraction ~

Solve 13 £ x + 14. Graph the solution.

13 = x+ 14 Write the inequality.
[Uﬂdﬂ- the addition. J—P — 14 — 14 Subtraction Property of Inequality
-1 = x Simplity.
@ The solution is x = —1.
The inequality —1 <x | N -
iET.hEEEImE'EEIE_"J - : : %—
-4 -3 -2 - o 1 2 3 4 5 &

e -

| x=—2isnota 5|:|Iu1j::-n.J [ =0isa mlutic-n.J

LS

P N\
X

Tf}' It solve the inequality. Graph the solution.

1
4. w+3=-—-1 5. 85=d+ 10 6. x+ =1

EAN)
'=@ Self-Assessment for Concepts & skills. ——

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

7. WRITING Are the inequalitiesc + 3 = 5andc— 1> 1
equivalent? Explain.

8. WHICH ONE DOESN'T BELONG? Which inequality does not belong
with the other three? Explain your reasoning.

T 3 3
w+ < Ww— = —
4 4 4
T 3 T 3
w+ = — = W—
4 4 4 4

SOLVING AN INEQUALITY Solve the inequality. Graph the solution.

T
10

9. x—4>—6 10. z + 4.5 < 3.25 1. :::+g

12. OPEN-ENDED Write two different inequalities that can be
represented using the graph. Justify your answers.

-F —-B =5 -4 -3 =i -1 0 1 i 3 _j

Section 4.5 5olving Inequalities Using Addition or Subtraction 153




ke

W
#‘_

_|

24 in.

154 Chapter 4

Modeling Real Life

To become an astronaut pilot for NASA, a person can be no taller than
65.25 feet. Your friend is 5 feet 9 inches tall. How much can your friend
grow and still meet the requirement?

Because the height requirement is given in feet and your friend’s height is
given in feet and inches, rewrite your friend’s height in feet.

Ut 9 g 0751
12 iri. 12

9in. = 9. X

S5ft9in. =560+ 0750 =5751t

Llse a verbal model to write an inequality that represents the situation.

Current Amount your Height

Verbal Model height + friendcangrow =  limit

(feet) (feet) (feet)
Variable Let h be the possible amounts (in feet) yvour friend can grow.
Inequality 575  + h < B.25

.7+ h= 625 Write the inequality.
— 5.75 — 5.75 Subtraction Property of Inequality
h < 0.5 Simplify.

S0, yvour friend can grow no more than 0.5 foot, or 6 inches.

-® Self-Assessment for Problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

13. DITEEa24 A volcanolo gist rappels 1200 feet into a volcanao.
He wants to climb out of the volcano in less than 4 hours. He climbs
the first 535 feet in 100 minutes. Graph an ineguality that represents
the average rates at which he can climb the remaining distance and

meet his goal. Justify your answer.

14. You install a mailbox by burying a post as shown. According to postal
service guidelines, the bottom of the box must be at least 41 inches,
but no more than 45 inches, above the road. Write and interpret
two inequalities that describe the possible lengths of the post.

Equations and Inequalities



4 . 5 P raCti (of = Go to BigldeasMath.com to get
HELP with solving the exercises.

P Review & Refresh

Write the word sentence as an inequality.

1. Anumber pis greater than 5.

2. A number z times 3 is at most —4.8.

. 2, 1
3. 'The sum of a number 1 and ~ is no less than 5-.
3 a
Solve the equation. Check your solution.

e

~ g 6. —2h— 44 7. 60="h
3 4

4. 1x =136 5.

8. Which fraction is equivalent to —2.4%

A 12 B. ! c. -8 D. -°
5 25 5 25

B> Concepts, Skills, & Problem Solving

WRITING AN INEQUALITY Write an inequality that compares the given numbers.
Does the inequality remain true when you add 2 to each side? Justify your

answer. (See Exploration 1, p. 151.)
9. —1;1 10. —3; —6 11. —4; -1

SOLVING AN INEQUALITY Solve the inequality. Graph the solution.

12. x+7=18 13. a— 2= 4 14. 3=7+g8

15 8+ k= -3 16. —1Z2<=y— 06 17. n—4<5

18. t—5< —7 19. p+ =2 20. “-bh+]

4 T T

by 12

21. z— 472> —16 22. —91<d—63 23. >t
24, —Z::m—f 25. r4+02<—07 26. h—6< 84

YOU BE THE TEACHER Your friend solves the inequality and graphs the solution.
Is your friend correct? Explain your reasoning.

27. 28.
=752 B=x+ 3
+7 +7 ==
X — 5 < x
At e i =
— 05 & 5 % 3—H 5 & 7 38
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29. MODELING REAL LIFE A small airplane can
hold 44 passengers. Fifteen passengers board
the plane.

a. Write and solve an inequality that
represents the additional numbers of
passengers that can board the plane.

b. Can 30 more passengers board the
plane? Explain.

GEOMETRY Find the possible values of x.

30. 'lhe perimeter is 31. 'lhe base is greater 32. 'lhe perimeter is less than
less than 28 feet. than the height. or equal to 51 meters.
8m am
7t x f’ 8 in.
10m 10m
/ ] ff
7 ft (x + 3) in.
X

33. @ REASONING The inequality d + 5 > —3 is equivalentto d > —7.
What is the value of 5?

@ LOGIC You can spend up to $35 on a shopping trip.

a. You want to buy a shirt that costs $14. Write and solve
an inequality that represents the remaining amounts of
money you can spend if you buy the shirt.

bh. You notice that the shirt is on sale for 30% off. How does
this change your inequality in part (a)?

35. L DEEPER! TR plugged into a circuit use more than 2400 watts
of electricity, the circuit overloads. A portable heater that uses 1050 watts of
electricity is plugged into the circuit.

a. Find the additional numbers of watts you can plug e Watts
in without overloading the circuit. -
Aquarium 200
b. Inaddition to the portable heater, what two other Hair dryer 1200
items in the table can you plug in at the same time Television 150

without overloading the circuit? Is there more than
Vacuum cleaner 1100

one possibility? Explain.

36. @ NUMBER SENSE ‘'The possible values of xare givenbyx + 8 = 6.
What is the greatest possible value of 7x? Explain your reasoning.
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TR, | Solving'Inequalities Usin,
4.6 ]

e

Learning Target: Write and solve inequalities using multiplication or division.

Success Criteria:  + | can apply the Multiplication and Division Properties of Inequality to produce equivalent

:
podnli

Multiplicationjor Division

inequalities.
¢ | can solve inequalities using multiplication or division.
* | can apply inequalities involving multiplication or division 1o solve real-life problems. _/

FLORIDA
STANDARDS

MAF5.7.CE.2.4b

Math Practice

Use
Counterexamples
Use a counterexample
lo show that 2a = a

is not true for every
value of a.

L _/

Writing Inequalities

Work with a partner. Use two number cubes on which the odd numbers
are negative on one of the number cubes and the even numbers are
negative on the other number cube.

* Roll the number cubes. Write an inequality that
compares the numbers.

* Holl one of the number cubes. Multiply each side of the
inequality by the number and record your result.

+ Hepeat the previous two steps nine more times.

a. When you multiply each side of an inequality by the same number, does
the inequality remain true? Explain your reasoning.

b. When you divide each side of an inequality by the same number, does
the inequality remain true? Use inequalities generated by number
cubes to justify your answer.

¢. Use your results in parts (a) and (b) to make a conjecture about how to
solve an inequality of the form ax < b for x when a = 00 and when a < 0.
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m Solving an Inequality Using Multiplication

g =

( Undo the divisinn.}l—r 5 e

@@ Key ldea

Multiplication and Division Properties of Inequality (Case 1)

Words When yvou multiply or divide each side of an inequality by the
same positive number, the inequality remains true.

Numbers —1 < b 1= —bH
4 —h
2e(—4)<2+6 >
2 2
—8 < 12 2>=—3

Algebra Ifa < band cis positive, then
a*c<h+c and <
If @ = band cis positive, then

dec=heg and =

These properties are also true for = and =.

Solve ; = —3. Graph the solution.

Chapter 4

; = —3 Write the inequality.
1 ; < 5+(—13) Multiplication Property of Inequality
x = —15 Simplify.

The solution is x < —15.

x=-15
-— : : : : + I | | -
—40 —-35 —-30 25 -0 -15 —-10 -5 1] 5 10

-~

: ) ' R
| x=—30isa 5&|Utiﬂﬂ.J | x = 0is not a solution. |
' - o

Tf'}" It solve the inequality. Graph the solution.

2
1. n+3<1 2. —05= 3. 3= p
10 3

Equations and Inequalities




m Solving an Inequality Using Division

Solve 6x > —18. Graph the solution.

Gx > —18 Write the inequality.
e e = Gx —18 s .
[ Undo the mu|tlp|IEEltIDr‘l.J—l'- . > . Division Property of Inequality
x=—3 Simplity.

A negative sign in
an inequality does =
not necessarily mean
you must reverse the
inequality symbol.

Only reverse the
inequality symbaol
when you multiply or
divide each side by a

negative number.
K J

The solution is x = —3.

X>=-3
+— : ; I et ' - - : —
-7 -6 -5 -4 -3 -2 - 1

..i'

L x=—6isnota 51]|Uti+]l'l.J

o

o
[

x=0isa snlutiﬂnJ

' )

Tf'}’ It solve the inequality. Graph the solution.
4. 4b =2 5. 12k = —24 6. —15 < 2.5g

Key ldea

Multiplication and Division Properties of Inequality (Case 2)

Words When vou multiply or divide each side of an inequality by the
same negative number, the direction of the inequality symbol
must be reversed for the inequality to remain true.

Numbers —1 <6b 1> —b
i e 4y —6
—2+(—4)=—2+6 —

8>-—12 —2 <3

Algebra Ifa < band cis negative, then

am b
ace2hb+c and =,
C M
If a = b and cis negative, then
am b
a*ceh+¢ and = —,
C C

These properties are also true for = and =.

.
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m Solving an Inequality Using Multiplication

¥ -

Chapter 4

Solve — : n = 6. Graph the solution.

—“n=6 Write the inequality.
2 [ _Eﬂ) s 2,6 Use the Multiplication Property of Inequality.
3 2 J°7 3 Reverse the inequality symbol.
nz—1 Simplity.
‘The solution isn = —A4.
nz=-—4
~— t +— I I ; I . -

-7 6 5 -4 -3 -2 -1 o 1 2 3
) i g F S .
. n = —b is not a solution. | ln=0isa snluti{:n.]

Tr}" It solve the inequality. Graph the solution.

L —

= Self-Assessment for Concepts & Skills p—

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

11. OPEN-ENDED Write an inequality that vou can solve using the

Division Property of Inequality where the direction of the inequality
symbol must be reversed.

12. @ PRECISION Explain how solving 4x < —16 is different from
solving —4x < 16.

SOLVING AN INEQUALITY Solve the inequality. Graph the solution.

13. 6n < —42 14, 1= —i
15. WRITING Are the inequalities 12c = —15 and 4c = —5 equivalent?

Explain.

.
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Modeling Real Life
’ L

A submersible descends 37.5 meters per minuie from sea level to explore
a recent shipwreck. The shipwreck rests on the ocean floor at an elevation
deeper than —3810 meters, the elevation of the Titanic shipwreck. How
long does it take the submersible to reach the shipwreck?

The submersible begins at sea level, where the elevation is 0 feet. Write
and solve an inequality to find how long it takes to reach elevations below
—3810 meters.

Verbal Change in elevation Time Elevation of Titanic
Model (meters per minute) ° (minutes) © (meters)

Variable Let tbe the time (in minutes) that the submersible descends.

_  Inequality —37.5 . t < —3810
f ) A
The change in elevation |
is negative because the —37.51< —3810 Write the inequality.
submersible is descending.
\ y s
?i_i: = i&jlu Division Property ot Inequality
37.5 37.5
r>=101.6 Simplify.
S0, the submersible takes more than 101.6 minutes, or 1 hour, 41 minutes,
and 36 seconds, to reach the shipwreck. _,)
ﬁr

v -o Self-Assessment for Problem Solving

-

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

16. TITT=23! vouwant o put up a fence that encloses a

triangular region with an area greater than or equal to
60 square feet. Describe the possible values of c.

17. A motorcycle rider travels at an
average speed greater than
50 miles per hour. Write and solve
an inequality to determine how long
it will take the motorcycle rider
to travel 375 miles. Explain
VOLI reasoning.
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4 . 6 P ra Ct i ce Go to BigldeasMath.com to get
HELP with solving the exercises.

P Review & Refresh

Solve the inequality. Graph the solution.

7 4
1. h+4 <6 2. c—h=24 3. IIJ£H+E

Solve the equation. Check your solution.

L'

4 —2w+4=-12 5. q—{i—'j

6. 3(x—1)=18 7. "+ 50=51

| 3

b ]

8. What is the value of j + [ 3 ]?

7

3 1 7 8
A. — B. - C. D. 1

4 21 10 21

B> Concepts, Skills, & Problem Solving

WRITING AN INEQUALITY Write an inequality that compares the given numbers.

Does the inequality remain true when you multiply each number in the inequality
by 27 by —27 Justify your answers. (5ee Exploration 1, p. 157.)

9. —2;5 10. 4; —1 11. 6, —3

SOLVING AN INEQUALITY Solve the inequality. Graph the solution.

12. 2n =20 13. g < —4 14. 2.2m < 11
1

15. - 16>x+2 16. EHJEE.E 17. 7 < 3.5k

18. 3_|:~:_:—‘:“ 19. 42y = —126 20. 113 = b

4 4.3

21. MODELING REAL LIFE You earn $9.20 per hour at your summer job. Write and
solve an inequality that represents the numbers of hours you can work to earn
enough money to buy a smart phone that costs $299.

22. RS You have $5.60 to buy avocados for a
guacamole recipe. Avocados cost $1.40 each.

a. Write and solve an inequality that represents
the numbers of avocados you can buy.

b. Are there infinitely many solutions in this
context? Explain.
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SOLVING AN INEQUALITY

Solve the inequality. Graph the solution.

_5n<15 24. Tw = —19 25. —;hEH
1
—9 < —5..‘1‘.' 27. —dy= —14 28. —2d =26
k b
45> = 30. < 36 31. —2.4 =
(s} —(1.25 —25

YOU BE THE TEACHER Your friend solves the inequality. Is your friend correct?

Explain your reasoning.
32.
"
3« 33(—9)
x»>—27

33.
—3m= 9

+3m +35m
02 94 3m
.- m——
—9 = 3m
—EEEm
F | o
—3 = i

WRITING AND SOLVING AN INEQUALITY Write the word sentence as an
inequality. Then solve the inequality.

34. 'lhe quotient of a number gand —41 is at most 5.

35. Anumber p divided by 7 is less than —3.

36.

37. 'lhe product of —2 and a number x is greater than 30.

38. °
4

39.

125 ft

Six times a number w is at least —24.

MODELING REAL LIFE A cryotherapy chamber uses
extreme cold to reduce muscle soreness. A chamber

is currently 0°E. The temperature in the chamber

is dropping 2.5°F every second. Write and solve an
inequality that represents the numbers of seconds that
can pass for the temperature to drop below —20°F E

40.

il

27 in

is greater than or equal to a number k divided by —8.

MODELING REAL LIFE You are moving some
of your belongings into a storage facility.

a. Write and solve an inequality that represents
the numbers of boxes that you can stack
vertically in the storage unit.

b. Canvyoustack 6 boxes vertically in the
storage unit? Explain.
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GEOMETRY Write and solve an inequality that represents x.

41. Area = 120 cm® 42. Area = 20 ft°
10 cm X
-
X 8 ft

43. MODELING REAL LIFE A device extracts no more than 37 liters of water
per day from the air. How long does it take to collect at least 185 liters of

water? Explain your reasoning.
.,;.:\\

44. (D) REASONING Students in a science class are divided into | —
i equal groups with at least 4 students in each group for a project. f;h_-
__———.'.

Describe the possible numbers of students in the class.

45. PROJECT Choose two novels to research.
a. Use the Internet to complete the table below.

b. Use the table to find and compare the average number of
copies sold per month for each novel. Which novel do you
consider to be the most successful? Explain.

c. Assume each novel continues to sell at the average rate. For
what numbers of months will the total number of copies sold
exceed twice the current number sold for each novel?

Release | Current Number

Author Name of Novel Date of Copies Sold

46. @ LOGIC When you multiply or divide each side of an inequality
by the same negative number, you must reverse the direction of the
inequality symbol. Explain why.

{({) NUMBER SENSE Describe all numbers that satisfy both inequalities. Include a

graph with your description.

i mn
47. 4m > —4dand 3m < 15 48. 5 = —4 and - > 1
49. 2x> —Gand2x = 6 50. —;3} —?and;sf:li-]
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Solvingilwo

Inequalities

Learning Target: Write and solve two-step inequalities.

Success Criteria:  + | can apply properties of ineguality to generate equivalent inequalities.
# | can solve two-step inequalities using the basic operations.
l\_ * | can apply two-step inegualities to solve real-life problems. _/

Using Algebra Tiles to Solve Inequalities

Work with .
FLORIDA or apartner
S5TANDARDS a. What is being modeled by the algebra tiles below? What is the solution?
MAFS.T.EE.2. 4k

-'_"J:"_JIU:"_J <~ @@

C PEEEe- -
R SR

- _ 08
-  08s

b. Use properties of inequality to solve the original inequality in part (a).
How do your steps compare to the steps performed with algebra tiles?

¢. Write the three inequalities modeled by the algebra tiles below. 'Then
solve each inequality using algebra tiles. Check your answer using
properties of inequality.

)
a2 : go
an=S

Math Practice +++ )

Consider Similar 44 = -a aa

Problems 4+ 44
How is using
algebra tiles 1o solve

inequalities similar to Eeee - +
using algebra tiles to EeeeE  +

solve equalions?
\ 7 d. Lxplain how solving a two-step ineguality is similar to solving a
two-step equation.
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_4.7 Lesson

You can solve two-step inequalities in the same way you solve
two-step equations.

m Solving Two-Step Inequalities

a. Solve 5x — 4 = 11. Graph the solution.

hx—4z 11 Write the inequality.
:a Step 1: Undo the subtraction. j—s-r +4 +4 Addition Property ot Inequality
Sxz= 15 Simplify.
|f. Step 2: Undo the multiplication. :]—» - = = Division Property of Inequality
5 &
x=3 Simplity.
'The solution is x = 3.
xz3
-~ I ' . I e .L : g
3 -2 1 0 1 2 3 4 5 & 7
" Fd ) - *
| x =0is not a Sulutiun_J x=4disa 5{:Iutinn_j

b. Solve h3 + 4 < 13. Graph the solution.

_L; +4< 13 Write the inequality.
I Step 1: Undo the addition. J—-— — 4 —A Subtraction Property of Inequality
b o g Simplify.
—3
Step 2: Undo the division. ﬁ'| . f’ g 3.9 Use the Multiplication Property of Inequality.
—d Reverse the inequality symbol.
b= —27 Simplity.

The solution is b = —27.

b= -27
-— 1 I =T | | ] I} | 1 1 | 1
=3 1 || i o 1 I I L I i L] 1 1

—33 —!3'I] =2 -2 -21 —-18 —15 -12 -9 -b& -3 L] 3

Y
4

P

; - " s
' b = —30is not a solution. | b=—15isa Euluti{:n.j

Tf’}" It Solve the inequality. Graph the solution.

1. 6y—7>5 2. 1—3d =19 3. Y +8>9
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m Graphing an Inequality

Which graph represents the solution of —7(x + 3) = 287

A e+ L+ » B, -
-0 -9 -8 -7 —&B -5 —4 -1 -9 -8 -7 -6 -5 —4
C. p— ——F—F— D. -
4 5 6 7 & 9 10 4 5 & 7 8 9 10
—T(x+3)< 28 Write the inequality.
—Tx—21= 28 Distributive Property
l-- - - .
- 5tep 1: Undo the subtraftn:un.J—- + 21 + 21 Addition Property of Inequality
—7x =49 Simplify.
i~ _ = 49 - . I
Step 2: Undo the multiplica’[inn.:l—r- iIE - Use the D|1.r|%.||:|n Prqperty'{ﬂ nequality
' —7 = Reverse the inequality symbol.
x=—7 Simplify.

'The correct answer is B.

Tr Y It solve the inequality. Graph the solution.

4. 2(k—5)<6 5. —4(n —10) < 32 6. —3<0.5(8+y)

Self-Assessment forc oncepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

SOLVING AN INEQUALITY Solve the inequality. Graph the solution.

7.3d-728 8. 6> 39—1 9. —B(g+4) <12
10. OPEN-ENDED Describe two different ways to solve the
inequality 3(a + 5) < 9.
11. WRITING Are the inequalities —6x + 18 < 12and 2y — 4 < —2
equivalent? Explain.
12. OPEN-ENDED Write a two-step inequality that can be represented

by the graph. Justify your answer.

=+ F I {I\. I L] I L] I (] 1 L] 1 - -'
-7 6 -5 -4 -3 -2 -1 0 1 2 3 4 5 J
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m Modeling Real Life "

A football team orders the sweatshiris shown. The price per sweatshirt
decreases 50.05 for each sweatshirt that is ordered. How many
sweatshirts should the team order for the price per sweatshirt to be
no greater than $32.507

Write and solve an inequality to determine how many sweatshirts the team
should order for the price per sweatshirt to be no greater than $32.50.

) Price Number of Desired
Base price '
Verbal (dnlllarﬁ_','l —  decrease « gweatshirts < price
Model (dollars) ordered (dollars)

Variable Lect i be the number of sweatshirts ordered.

Inequality 40 — 0.05 . n = 32.50
40 — 0.05n = 32.50 Wirite the inequality.
40 40 Subtraction Property of Inequality
—0.051 £ —7.50 Simplify.
~0.05n  —7.50 Use the Di'.ris_.inn F’rqpertj,r of Inequality.
—0.05 0.05 Reverse the inequality symbol.
n = 150 Simplity.

50, the team should order at least 150 sweatshirts for the price per
sweatshirt to be no greater than $32.50.

E:_ Self-Assessment for Problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

13. Afair rents a thrill ride for $3000. It costs $4 to purchase a token for
the ride. Write and solve an inequality to determine the numbers
of ride tokens that can be sold for the fair to make a profit of at
least $750.

14. A theater manager predicts that 1000 tickets to a play
will be sold if each ticket costs $60. The manager predicts that 20 less
tickets will be sold for every $1 increase in price. For what prices can
the manager predict that at least 800 tickets will be sold?

168 Chapter 4 Equations and Inequalities



7 )

HELP with solving the exercises.
» Review & Refresh

Solve the inequality. Graph the solution.

1. —3¢>18 2. idbﬂ 3. 2> &

Find the missing values in the ratio table. Then write the equivalent ratios.

4. Flutes 7 28 > Boys 6 3

Clarinets 4 12 Girls 10 50

6. What is the volume of the cube?

A, BR B. 16f
C. 24ft D. 32f

2 ft

B> Concepts, Skills, & Problem Solving

USING ALGEBRA TILES Write the inequality modeled by the algebra tiles. Then solve

the inequality using algebra tiles. Check your answer using properties of inequality.
(5ee Exploration 1, p. 165.)

. Y 008 N e
— PP 1) BB+ HH+

SOLVING A TWO-5TEP INEQUALITY Solve the inequality. Graph the solution.

9. 8y—5<3 10. 3p+ 2= —10 11. E}H—:h

122 2577 13. —12b—53219 14. —13>29—06r
15. 5(g+4) =15 16. 4(w—6) < —12 17. —Hgiik—z]
18. —l{d F1)<2 19. 7.2 > 0.9(n + 8.6) 20. 20 = —32(c — 4.3)

YOU BE THE TEACHER Your friend solves the inequality. Is your friend correct?

Explain your reasoning.
21. 22.
;+-’1--:E B(w—2) =10
x+4<18 3w=12
x< 14 w4
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23. MODELING REAL LIFE 'The first jump ina
unicycle high-jump contest is shown. The
bar is raised 2 centimeters after each jump.

| Solve the inequality 2n + 10 = 26 to find

the numbers of additional jumps needed

| to meet or exceed the goal of clearing a
.|- ' height of 26 centimeters.
| v

10 {rn‘
SOLVING AN INEQUALITY Solve the inequality. Graph the solution.

24, 9x—Ax+4 236 — 12 25. 3d—7d+ 28 <5827

26. MODELING REAL LIFE A cave explorer is at an elevation of —38 feet. The
explorer starts moving at a rate of —12 feet per minute. Write and solve

an inequality that represents how long it will take the explorer to reach an
elevation deeper than —200 feet.

27. CRITICAL THINKING A contestant in a weight-loss Frogress Report
competition wants to lose an average of at least 8 pounds Month | Pounds Lost
per month during a five-month period. Based on the 1 12
progress report, how many pounds must the contestant 9 q
lose in the fifth month to meet the goal? 3 o

28. (@D REASONING A student theater charges $8.50 per ticket. 4 ud

a. 'lhe theater has already sold 70 tickets. How many more tickets
does the theater need to sell to earn at least $7507?

b. ‘'lhe theater increases the ticket price by $1. Without solving an
inequality, describe how this affects the total number of tickets
needed to earn at least $750. Explain your reasoning.

29. DEEFEE! A zoo does not have room to add any

more tigers to an enclosure. According to regulations,

the area of the enclosure must increase by 150 square feet
for each tiger that is added. 'lThe zoo is able to enlarge the
450 square foot enclosure for a total area no greater than
1000 square feet.

a. Write and solve an inequality that represents
this situation.

b. Describe the possible numbers of tigers that can be
added to the enclosure. Explain your reasoning.

30. GEOMETRY For what values of r will the area of the shaded
region be greater than or equal to 12 square units?
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_ Connecting Concepts

> Us'mg the Problem-Solving Plan

. Fencing costs 57 per foot. You install x feet of the fencing
4 along one side of a property, as shown. The property has
an area of 15,750 square feet. What is the total cost of
the fence?

Understand - You know the area, height, and one base length of
the trapezoid-shaped property. You are asked to
find the cost of x feet of fencing, given that

the fencing costs 57 per foot.

Makeaplan.  Usethe formula for the area of a trapezoid to find the length
Ld of fencing that you buy. Then multiply the length of fencing
by $7 to find the total cost.

Solve and
chedk. f,,f

Llse the plan to solve the problem. Then check your solution.

2. Apoolisin the shape of a rectangular prism with a length of 15 feet, a
width of 10 feet, and a depth of 4 feet. 'The pool is filled with water at a
rate no faster than 3 cubic feet per minute. How long does it take to fill
the pool?

3. 'lhe table shows your scores on 9 out of 10 quizzes that are each worth
20 points. What score do yvou need on the final quiz to have a mean
score of at least 17 points?

Quiz Scores
14 16 19 18
20 15 16 ?
Distance and Brightness of the Stars ~N

At the beginning of this chapter, you watched a STEAM
Video called "Space Cadets.” You are now ready to complete
the performance task related to this video, available at
BigldeasMath.com. Be sure to use the problem-solving plan
as you work through the performance task.
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| Chapter Review ")”‘ Go to BigideasMath.com to download

A" /' blank graphic organizers.

» Review Vocabulary

Write the definition and give an example of each vocabulary term.

equivalent equations, p. 128 solution of an inequality, solution set, p. 146
inequality, p. 146 p. 146 graph ot an inequality, p. 748

Graphic Organizers

You can use a Summary Triangle to explain a concept. Here is an example of
a Summary Triangle for Addition Property of Equality.

of Equality

Adding the same number
to each side of an equation
pmd uces an Equivalsnt E-::lua'l‘.iﬂn.

Fa=bthena+c=b+ec

Exampls: x-5=-1
+D=4D
Xx=-4

Choose and complete a graphic organizer
to help vou study the concepi.

1. equivalent equations

Carsivore that

2. Subtraction Property of Equality i§ abways hungry

Habitat: Lives
3. Multiplication Property of Equality e
Evample of hyena .
. Division Property of Equality Semd: W KA AEY.

I'm qoing home

4
5. graphing inequalities ta Lleveland.
6

. Addition and Subtraction Properties
of Inequality

7. Multiplication and Division Properties _ M | i
of Inequality N Sl = N
1 finished my Summary Triangle

. . about characteristics of hyenas.”
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B Chapter Self-Assessment

As you complete the exercises, use the scale below to rate your understanding of the
success criteria in your journal.

1 Z 3 4
| can do it | can do it on | can teach
I do not understand. with help. My oW, someone else.
=
vy~ 4.1 Solving Equations Using Addition or Subtraction (pp. 127-132)

- kLearning Target: Write and solve equations using addition or subtraction.

Solve the equation. Check your solution.

1. p—3=-4 2. 6+g=1 3. 2+j=-22 4. b—19=—11
3 1 5 7

5 n+ = 6. v — = — 7. 1—37=12 8. /+152=—45
1 4 6 8

9. Write the word sentence as an equation. Then solve the equation.

5 more than a number x is —41.

10. 'lhe perimeter of the trapezoid-shaped window
frame is 23.59 feet. Write and solve an equation
to find the unknown side length (in feet).

11. You are 5 years older than your cousin. How old
is your cousin when you are 12 years old? Justify

WOLUL answor.

..
:".-:1
Vs /

- kLearning Target: Write and solve equations using multiplication or division.

Solve the equation. Check your solution.

12. *— g 13, —7-7 14, -3 15. — Y _ a5
3 T 4 4 2
16. 4x = —8 17. —10 = 2y 18. —Hd4z=-3241 19. —6.8Buw =34

20. Write "3 times a number y is —42" as an equation. Then solve the equation.

21. 'lhe mean temperature change is —3.2°F per day for 5 days. Write and solve an
equation to find the total change over the 5-day period.

22. Describe a real-life situation that can be modeled by 7x = 1.75.
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174

= KL&arning Target: Write and solve two-step equations.

Solve the equation. Check your solution.

23. —2c+6— —8 24. 54— 6
25. —dx — 4.6 = 5.9 26 243=_;3

6 8 8
27. 3(3w— 4) = —20 28. —6y+ By — —24

29. 'lhe floor of a canyon has an elevation of —14.5 feet. Lrosion causes the elevation
to change by — 1.5 feet per vear. How many years will it take for the canyon floor to
reach an elevation of —31 feet? Justify your solution.

.. 4.4 Writing and Graphing Inequalities (p. 145-150)

-4

Learning Target: Write inequalities and represent solutions of inequalities on number lines.

Write the word sentence as an inequality.

. . . 1. 3
30. A number wis greater than —3. 31. Anumber _pr‘rum_mE is no more than o

Tell whether the given value is a solution of the inequality.
32. 5+j=8,j=7 33. 6-n< —hHn=-3 34, Tpzp—12,p= -2

Graph the inequality on a number line.

35. g=—13 36. 5 < lf:

37. 'lhe Enhanced Fujita scale rates the intensity of tornadoes based on wind speed
and damage caused. An EF5 tornado is estimated to have wind speeds greater than
200 miles per hour. Write and graph an inequality that represents this situation.

u_ea rning Target: Write and solve inegualities using addition or subtraction.

Solve the inequality. Graph the solution.
38. d+12 <19 39. r—4=—-14 40. 8 =z+ 64
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41. A small cruise ship can hold up to 500 people. There are 115 crew members on
board the ship.

a. Write and solve an inequality that represents the additional numbers
of people that can board the ship.

b. Can 385 more people board the ship? Explain.

42. Write an inequality that can be solved using the Subtraction Property of Inequality
and has a solution of all numbers less than —3.

. 4.6 Solving Inequalities Using Multiplication or Division (pp. 157-169)

Learning Target: Write and solve inequalities using multiplication or division.

Solve the inequality. Graph the solution.
43. 6g < —18 aa. - " <6 45. —1 > —:s

46. Write the word sentence as an inequality. Then solve the inequality.

‘The product of —3 and a number p is greater than 21.

47. You are organizing books on a shelf. Each book has a width of j inch. Write and

solve an inequality for the numbers of books b that can fit on the shelf.

| 24 in.

s

- 4.1 Solving Two-Step Inequalities (pp. 165-170)

- Learning Target: Write and solve two-step inequalities.

Solve the inequality. Graph the solution.

48. Ix+41 =16 49, LH—{'}E—E 50. —2r—5<9

51. 7(g+2) < —77 52. —i[p—f}}iifl 53. 1.2(j+ 3.5) = 4.8

54. Your goal is to raise at least $50 in a charity fundraiser. You earn $3.50 for each
candle sold. You also receive a $15 donation. Write and solve an inequality that
represents the numbers of candles you must sell to reach your goal.
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~ Practice Test

Solve the equation. Check your solution.

1. 7x=—3 2. 2x+1)= -2 3. :g——ﬂ
4. z+145 54 5. —14—=c— 10 6. k—"—=—1
7 d &

Write the word sentence as an inequality.

7. Anumber k plus 19.5 is less than or equal to 40.

8. A number g multiplied h}rl is greater than — 16.
Tell whether the given value is a solution of the inequality.

9. n—3=4n=7 10. —:mql+m;m——?’
Solve the inequality. Graph the solution.
M. x—4> 6 12. —§+y£: 13. —6z2 36
14. —52:=PF 15. 4k — 8220 16. —0.6 > —0.3(d + 6)

4

17. You lose 0.3 point for stepping out of bounds during a gymnastics floor
routine. Your final score is 9.124. Write and solve an equation to find your
score without the penalty.

18. Half the area of the rectangle shown is 24 square inches. 6 in.
Write and solve an equation to find the value of x.

19. You can spend no more than $100 on a party you are
hosting. 'The cost per guest is $8.

a. Write and solve an inequality that
represents the numbers of guests
you can invite to the party.

b. What is the greatest number of
guests that you can invite to the
party? Explain your reasoning.

20. You have 530 to buy baseball cards. Each pack of cards
costs $5. Write and solve an inequality that represents the numbers of
packs of baseball cards you can buy and still have at least $10 left.

21. 'lhe sum of the lengths of any two sides of a triangle is greater
than the length of the third side.

5 17 a. Write and solve three inequalities for the previous statement
using the triangle shown.

b. What values for x make sense?

15
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~ Cumulative Practice

1. Which equation represents the word sentence?

'The quotient of a number b
e and 0.3 equals negative 10.

A. 0.3b - 10 B. 7 10
.3
c. M- 1 D. 7 10
b .3

3 2
8 5
) 16
F — G. —
3 15
15 &
H. — . —
16 20

3. Which graph represents the inequality?

X
—4=-9
—4
A e ——— | B. 5T ileeit——j—(——
-3 -2 -1 0D 1 2 2T 4 5 & -6 -5 -4 -3 -2-1 0 1 2 3
C. p—p—y——————+—* D. -ttt
-6 -5 -4 -3 -2-1 0 1 2 3 -3 -2-1 0 1 2 3 4 5 b

. . . . 3 1 3
4. Which equation is equivalent to —4:.: + g —H?
3 1
G. —x=—+
4 8
3 3
I x+ = —— % (— )
8 4
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6. What is the value of the expression whenx = -5,y =3, and z = —1%

_]__2_3},

s

A, -3 B. —16
C. 16 D. 34
7. Which expression is equivalent to 9% — 6 + 7Th — 5%
F. 3h+2 G. 16k + 1
H. 2h—1 I. 16k — 11
8. Your friend solved the equation —96 = —6{x — 15).
—96 = —6(x — 15)

—96 = —6x — 90
=96 + 90 = —6x — 90 + 90

—6 = —bx

T —

6 —6
1=x

What should your friend do to correct her error?

A. First add 6 to both sides of the equation.

B. First subiract x from both sides of the equation.
C. Distribute the —6 to get 6x — 90,

D. Distribute the —6 to get —6x + 90.

9. Which expression does not represent the perimeter of the rectangle?

4j

&0

F. 4j(60) G. 8+ 120

H. 2(4j + 60) . 8(j+15)
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10. What is the value of the expression?

11. You are selling '1-shirts to raise money for a charity. You sell the 1-shirts
for $10 each.

to raise at least $5007 Explain.

Part B Your friend is raising money for the same charity and has not sold any
1-shirts previously. He sells the 1-shirts for $8 each. What are the total

numbers of 1-shirts he can sell to raise at least $5007 Explain.
Part C  Who has to sell more 1-shirts in total? How many more? Explain.

12. Which expression has the same value as —— — [ - :J?
A -lg! 5. 2]
3 9 3 3
1 7 3 1
c. — - D. +[— )
3 9 2 3

13. You recycle (6¢ + 10) water bottles. Your friend recycles twice as many water

bottles as you recycle. Which expression represents the amount of water bottles
your friend recycles?

F. 3c+5 G. 12c+ 10

H. 12c+ 20 l. 6c+ 12
14. What is the value of the expression?
S
o 3
22

15 15

15 15

Cumulative Practice

Part A You have already sold 2 '1-shirts. How many more T-shirts must you sell
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Ratios and Ratio Tables
Rates and Unit Rates

Identifying Proportional
Relationships

Writing and Solving Proportions

Graphs of Proportional
Relationships

Scale Drawings

=]

ONS

-
Chapter Learning Target:

Understand ratios and proportions.

Chapter Success Criteria:
| can write and interpret ratios.
I can describe ratio relationships and
proportional relationships.

W | can represent equivalent ratios.

M | can model ratio relationships and
proportional relationships to solve

real-life problems.
.




STEAM Video Painting a Large Room

Shades of paint can be made by mixing other paints.
What colors of paints can you mix to make green paint?

Watch the STEAM Video “Painting a Large Room.”
Then answer the following questions.

1. Enid estimates that they need 2 gallons of paint to apply
two coats to the wall shown. How many square feet does

she expect ; gallon of paint will cover?

24 ft

. . 1 .
2. Describe a room that requires 52 gallons of paint to apply

one coat of paint to each of the four walls.

Performance Task Mixing Paint

After completing this chapter, yvou will be able to use the
concepts you learned to answer the questions in the
STEAM Video Performance Task. You will be given the

amounts of each tint used to make different colors of paint.
For example:

Plum Purple Paint

3 parts red tint per gallon
2 parts blue tint per gallon
1 part yellow tint per gallon

1 part white tint per gallon

You will be asked to solve various ratio problems about
mixing paint. Given any color of paint, how can yvou
make the paint slightly lighter in color?




Getting Ready for Chapter 5

Chapter Exploration

The Meaning of a Word p Rate

When you rent snorkel gear at the beach,
you should pay attention to the rental rate.
‘The rental rate is in dollars per hour.

1. Work with a partner. Complete each step.
* Match each description with a rate.
* Match each rate with a fraction.

* (ive a reasonable value for each fraction. Then give
an unreasonable value.

Description Rate Fraction

Your speed in the Dollars per hour inches
100-meter dash vear

‘The hourly wage of a worker Inches per year pounds

at a fast-food restaurant square foot

' 5
“%c aveFagc EI"ll‘ll.lﬂl Pounds per square foot
rainfall in a rain forest hour

The amount of fertilizer Meters per second meters

spread on a lawn second

2. Work with a partner. Describe a situation to which the given fraction can

apply. Show how to rewrite each expression as a division problem. Then

simplify and interpret yvour result.
! cu 4 cup sugar 2 llon
, “P g PSS 65

b. 2 inches d.

4 fluid ounces

3 T 2
3 second " cup flour 3 second

Vocabulary

‘The following vocabulary terms are defined in this chapter. Think about what each
term might mean and record your thoughts.

proportional constant of proportionality scale drawing




o

Learning Target:

Success Criteria:

Understand ratios of rational numbers and use ratio tables to represent eguivalent ratios.

« | can wrile and inlerprel ratios involving rational numbers.
= | can use varous operalions Lo creale Lables of equivalent ratios.
¢ | can use ratio tables Lo solve ratio problems. _./

FLORIDA
STANDARDS

MAF5.7.RP1.1
MAFS.7.RP1.3

L

EXPLORATION 2

Communicate
Precisely

How can you
determine whether
the ratios in each
lable are equivalent?

"

Describing Ratio Relationships

Work with a pariner. Use the recipe shown.

Chicken Soup

ehewed fomatoeg 9 ounces

chopped gpinach 9 ounces
grated parmegan 5 tablegpoone

chicken broth 15 ounces

chopped chicken

[ cup

N - .-__.—.__I:_.- o mdf e e

a. ldentify several ratios in the recipe.

b. You halve the recipe. Describe your ratio relationships in part (a)
using the new quantities. Is the relationship between the ingredients
the same as in part (a)? Explain.

Completing Ratio Tables

Work with a pariner. Use the ratio tables shown.

X ] X

¥ 1

I | = | | =

a. Complete the first ratio table using multiple operations. Use the same
operations to complete the second ratio table.

b. Are the ratios in the first table equivalent? the second table? Explain.

c. Do the strategies for completing ratio tables of whole numbers work for
completing ratio tables of fractions? Explain your reasoning.
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Key Vocabulary i)
ratio, p. 1584

value of a ratio, p. 184
equivalent ratios, p. 185
ratio table, p. 185

Recall that phrases
indicating ratios
include for each,

for every, and per.

EXAMPLE 1

Flubber Ingredients |
oold water /2 eupe I|

| hot water  4/3oups

e Z2oups |
horax 3 teaspoons |

184 Chapter 5 Ratios and Proportions

i Key ldea
Ratios

Words A ratio is a comparison of two quantities. 'The value of the
ratio a to b is the number E. which describes the multiplicative

relationship between the quantities in the ratio.

Examples 2 snails fo 6 fish
; cup of milk for Eueryl cup of cream

Algebra 'The ratio of a to b can be written asa: b.

.

Writing and Interpreting Ratios .

You make flubber using the ingredients shown.

a. Write the ratio of cold water to glue.

. 3
‘The recipe uses ) cups of water per 2 cups of glue.

. . 3 3
'r S0, the ratio of cold water to glue is 5 to 2, or ) : 2.

b. Find and interpret the value of the ratio in part (a).

Pt

lhe value of the ratio 5 :2is

[ | I | B

50, the multiplicative relationship is r

. . PP
} Ihe amount of cold water in the recipe is = the amount of glue.
4

Try It
1. You mix j teaspoon of baking soda with 3 teaspoons of salt. Find and

interpret the value of the ratio of baking soda to salt.

J
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Two ratios that describe the same relationship are equivalent ratios, The values
of equivalent ratios are equivalent. You can find and organize equivalent ratios
in a ratio table by:

« adding or subtracting quantities in equivalent ratios.

« multiplying or dividing each quantity in a ratio by the same number.

m Completing A Ratio Table N

Find the missing values in ] ) i=
the ratio table. Then write Sl 3 12 7
the equivalent ratios. 3 5
Quarts
q\ 4
- .
Notice that you oPtéi? x4 +3 +3
the third colum 2% aTave
adding the values I tues You can use a combination ]
first colu t'ne‘:ﬁ - of operations to find the Cups 3 12 | 15 D
in the second €0 missing values. Quarts 3 ; 15| 5
3+12=15 u 4 ‘ 4 | 4
15‘ LY .-_;i b .,-" b _I'
3 = - M L
2 43 4 3 N
4 ¥ 4 4+ - 3
4

. . . . TR 15 5
b lhe equivalent ratmﬂare,!uzq.ld:.l, 15 4,:111:15:4.

Tf’}" It Find the missing values in the ratio table. Then write the

equivalent ratios.

2. 3.
Kilometers | - P Gallons| 01 | 12 | 16
Hours 1 | 16 Days 0.75

Self-Assessment forc oncepts & Skills

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

4. WRITING AND INTERPRETING RATIOS You include

1 . et = ,
) tablespoon of essential oils in a solution for

3 2] every 12 tablespoons of jojoba oil. Find and interpret

Pounds J > the value of the ratio of jojoba oil to essential oils.

Ve ] ‘“" 5. @ NUMBER SENSE Find the missing values in the ratio table.
2] 3 'Then write the equivalent ratios.
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Modeling Real Life
EXITH g N

You mjx; cup of yellow paint for E'I.FEI"_F: cup of blue paint to make
15 cups of green paint. How much vellow paint do yvou use?

Method 1: 'The ratio of yellow paint to blue paint is > to R UUse a ratio table to

find an equivalent ratio in which the total amount of yellow paint
and blue paint is 15 cups.

Yellow (cups) | Blue (cups) | Total (cups)
1 3 1 4 3 _ 5
lf’ 2 4 2 4 4 “.I
= 4| | x4
. 2 3 5 4
x 3 | 3 3
“a 1] 9 15 o

} S0, vou use 6 cups of yellow paint.

Method 2: You can use the ratio of yellow paint to blue paint to find the
fraction of the green paint that is made from yellow paint. You

1 . 3 .
use ) cup of yellow paint for every . cup of blue paint, so the

fraction of the green paint that is made from yellow paint is -

| ..:”r,--.
YUY | =

[
b | =
-
o

— = - —

- 1,3
b —+ 2
green [T 5T

& |t

’ S0, you use ; « 15 = 6 cups of yellow paint.

widie

"’—

L —

i _ Self-Assessment for problem Solving ——

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

6. LY Y1323 A satellite orbiting Earth travels 14 i miles every

. . - T
3 seconds. How far does the satellite travel in . minute?

7. Anengine runs on a mixture of 0.1 quart of oil for every 3.5 quarts
of gasoline. You make 3 guarts of the mixture. How much oil and

how much gasoline do you use?
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HELP with solving the exercises.

P Review & Refresh

Solve the inequality. Graph the solution.

1. 4p+7219 2. 1< —6n—10 3. —3(2+d)<15

Find the quotient. Write fractions in simplest form.

4. = 5. 10,08 = 12 6. — =
2 3 b 110

7. Which ratio can be represented by the
tape diagram? (Juantity 1

C. 4:9 D. 8:12

B Concepts, Skills, & Problem Solving

OPEN-ENDED Complete the ratio table using multiple operations. Are the
ratios in the table equivalent? Explain. (5ee Exploration 2, p. 183.)

8. 9.

x| 4 x 4
2
y| 10 :
Y 2

: WRITING AND INTERPRETING RATIOS Find

Fruit Punch Ingredients y

the ratio. Then find and interpret the value

chopped watermelon 5 cups of the ratio.

Sgar i 10. club soda : white grape juice

mint leaves 1/2 eup ' o grape]

white grape juice 2 cups 11. mint leaves : chopped watermelon
lime juice 3/4 oup 12. white grape juice to sugar

elub zoda 4 cups

13. lime juice to mint leaves

14. YOU BE THE TEACHER You have

blue ribbon and red ribbon in the The value of the ratio is
.11 . 1

lzn:mn:3 e Your friend finds the value 2 1 1 1

of the ratio. 1s your friend correct? 1T 2 5 10

Explain your reasoning. 5
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COMPLETING A RATIO TABLE Find the missing values in the ratio table. Then write the
equivalent ratios.

15- | calories | 20 10 | 90 1% 'Meters | # I 1
1 2 1 1 3
Mil : |
iles 5 3 Minutes 3 rll BT
17. 1 1 18. _
Tea (cups) 3.75
Feet 1 3
1 | Milk (cups) 15 | 1 | 35|25
1
Inches 5 P
19. CRITICAL THINKING Are the two statements equivalent? Explain
yOur reasoning.
« ‘lhe ratio of boys to girls is 2 to 3. + 'Ih e ratio of girls to boys is 3 to 2.

20. MODELING REAL LIFE A city dumps plastic shade balls
into a reservoir to prevent water from evaporating during
a drought. It costs $5760 for 16,000 shade balls. How
much does it cost for 12,000 shade balls?

21. MODELING REAL LIFE An oil spill spreads 25 square

1 . . .
meters every . hour. What is the area of the oil spill

after 2 hours?

22. MODELING REAL LIFE You mix 0.25 cup of juice concentrate for
every 2 cups of water to make 18 cups of juice. How much juice
concentrate do you use? How much water do you use?

23. MODELING REAL LIFE A store sells 2; pounds of mulch for

every 1}1: pounds of gravel sold. The store sells 180 pounds

of mulch and gravel combined. How many pounds of
cach item does the store sell?

24, 3 DEEPER!JRZT mixl cup of red paint for cver}'; cup

of blue paint to make 3 gallons of purple paint.

a. How much red paint do you use? How much blue paint do you use?

b. You decide that vou want to make a lighter purple paint. You make the
. .1 . . 1 .
new mixture by adding A cup of white paint for every . cup of red paint
| . . . . .
and ) cup of blue paint. How much red paint, blue paint, and white paint

1 . .
do you use to make lg oallons of the lighter purple paint?
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5_2 Rates and Uﬁ'ﬁ Rates

- -

Learning Target: Understand rates involving fractions and use unit rates to solve problems.

Success Criteria:  + | can find unit rates for rates involving fractions.
= | can use unil rates Lo solve rate problems.

Writing Rates

Work with a partner.
FLORIDA
STANDARDS a. ow many degrees does the minute hand on a clock move every
MAFS.7.RP.1.1 15 minutes? Write a rate that compares the number of degrees moved
::ﬁ; g.}-ih by the minute hand to the number of hours elapsed.

Hﬂ'h PHE“EE b. Can you use the rate in part (a) to determine how many degrees the

. minute hand moves in - hour? Explain your reasoning.
Recognize 2
Usefulness of Tools
Can you use a
pml:i:lnr to find the ¢. Write a rate that represents the number of degrees moved by the minute
number of degrees the hand every hour. How can you use this rate to find the number of degrees
minute hand moves in . ,
I!':“muinule-j? 01 m:ﬂ moved by the minute hand in 2; hours?
% W, :

d. Draw a clock with hour and minute
hands. Draw another clock that
shows the time after the minute
hand moves 900°. How many
degrees does the hour hand move
in this time? in one hour? Explain
your reasoning.
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Key Vocabulary ) @\@ Kgy ldea

rate, p. 790
unit rate, p. 190 Rates and Unit Rates

equivalent rates, p. 190 Words A rate is a ratio of two quantities using different units. A unit rate

compares a quantity to one unit of another quantity. Equivalent
rates have the same unit rate.

1
Numbers You pay $350 for every . ounce of gold.

g
2
2
g

Rate: $350 : i 0z

i 1 1 1 )
$0Z | oz | Joz | Joz Unit Rate: 51100 : 1 oz
Algebra Rate: @ units: b units Unit rate: < units : 1 unit

b

m Finding Unit Rates
J &

A nuirition label shows that every : cup of tuna has ;grmn of fat.
a. How many grams of fat are there for every cup of tuna?

| 1 . .
‘There is ) gram of fat for every . cup of una. Find the unit rate.

1
'There are ‘;l = 2 grams of fat for every cup of tuna.
4
1 1 1
i€ | s 1 kS
b. How many cups of tuna are there for every gram of fat?
3 B : B : g s 8 1 1
2 2 2 2 There is L cup of tuna for every , ram of fat. Find the unit rate.
!
, .4 1
lhere is 1 T3 cup of tuna per gram of fat.
2
Try It

1 1
1. 'lhereis s gram of fat for every 3 tablespoon of powdered peanut butter.

How many grams of fat are there for every tablespoon of the powder? _)
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m Using a Unit Rate to Solve a Rate Problem X

A scientist estimaites that a jet of liquid iron in the Earth’s core travels
9 feet ever;r; hour. How far does the liquid iron travel in 1 day?

: . . 1 . . - . 1
Ihe ratio of feet to hours is 9 : > LIsing a ratio table, divide the quantity by )

to find the unit rate in feet per hour. Then multiply each quantity by 24 1o
find the distance traveled in 24 hours, or 1 day.

® 2 w24
oo N

Distance (feet) 9 18 | 432

Time (hours) ; 1 | 24
W M WK
g I |

50, the liquid iron travels about 432 feet in 1 day.

Try It

2. WHAT IF? 'The scientist later states that the iron travels 3 feet every

10 minutes. Does this change your answer in Example 27 Explain.

¥

=@ Self-Assessment for Concepts & Skills —h,

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

3. VOCABULARY How can you tell when a rate is a unit rate?
4. WRITING Lxplain why rates are usually written as unit rates.
Find the unit rate.

1 s
5. $1.32for 12 ounces b. . gallon for every 0 mile

7. USING TOOLS Find the missing values in the ratio table. Then write
the unit rate of grams per cup and the unit rate of cups per gram.

| 15
Grams

k3 | Lh

Cups

/
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Modeling Real Life

N

1
You hike up a mountain trail at a rate of r mile every 10 minutes. You

hike 5 miles every 2 hours on the way down the trail. How much farther
do you hike in 3 hours on the way down than in 3 hours on the way up?

. .1 . .
Because 10 minutes is . of an hour, the ratio of miles to hours on the way up

11 - . . .
Is & On the way down, the ratio is 5 : 2. Use ratio tables to find how far you

hike in 3 hours at each rate.

Hiking Up Hiking Down
Distance Time Distance Time
(miles) {(hours) (miles) (howurs)
: : 3 2
4 6

" Find the unit rate for | . 3 1 3 1
xean:h part of the h|ke.f > 2

(Find the distance you hikein b= f' 3 {5 3
3 hours on each part of the hike. | - .

L. 13 8 &6 ..
50, you hike ; LT, 3 miles farther in 3 hours on the way down

than you hike in 3 hours on the way up.
: .5 3 2 g
Check Your rate on the way down is Y 1 mile per hour

faster than your rate on the way up. So, you hike 3 miles farther in
3 hours on the way down than you hike in 3 hours on the way up. 1/

/

e
E:_@ Self-Assessment for problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

8. 'Two people compete in a five-mile go-kart race. Person A travels

1. _ 3.
0 mile every 15 seconds. Person B travels . mile every 48 seconds.

Who wins the race? What is the difference of the finish times of
the competitors?

9, L3 DEEPER! A bus travels 0.8 mile east every 45 seconds. A second

bus travels 0.55 mile west every 30 seconds. The buses start at the
same location. Use two methods to determine how far apart the buses
are after 15 minutes. Explain your reasoning.

o
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HELP with solving the exercises.

P Review & Refresh

Find the missing values in the ratio table. Then write the equivalent ratios.

" | Four tcups) | s 1] e L3 5
. ]
our (cups) | | ages . | 2
1 2 1
Oats (cups) | , . Minutes | | 3 ‘
3 3 2
Copy and complete the statement using <, >, or =.
3. 9 4] a. — 8 10 5. —b —2
2 3 15 1 24 i

B> Concepts, Skills, & Problem Solving

WRITING RATES Find the number of degrees moved by the minute hand of a clock
in the given amount of time. Explain your reasoning. (5ee Exploration 1, p. 189.)

2 T 1
6. hour 7. hour 8. 1 hours
3 12 4

FINDING UNIT RATES Find the unit rate.

9. 180 miles in 3 hours 10. 256 miles per 8 gallons
11. i pound : 5 days 12. 4 grams for cver}fj serving
13. 3$9.60 for 4 pounds 14. 54.80 for 6 cans
15. 297 words in 5.5 minutes 16. ; kilogram: 3 foot
o | B 3 .ol
17. - ounce per - pint 18. 21 metersin2 hours
# 4 4 2

USING TOOLS Find the missing values in the ratio table. Then write the

equivalent ratios.
19. 20. 4
Calories | 25 | 50 Oxygen (liters) | 1 5 16
. 1 4 ) 3
Servings 3 1 3 Time (minute) s J ‘ 1 J ‘

21. @ PROBLEM SOLVING In January 2012, the LS. population was about 313 million
people. In January 2017, it was about 324 million. What was the average rate of
population change per year?
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22. MODELING REAL LIFE You can sand i square vard of wood in ; hour.

How many square yards can you sand in 3.2 hours? Justify your answer.

@ REASONING Tell whether the rates are equivalent. Justify your answer.

23.

25.

28.

75 pounds per 1.5 years >
8.4 ounces per 0.75 year

I 3
24. 7 miles for every =~ hour
4

. R
) mile for every 3 minutes

(@ PROBLEM SOLVING 'The table

shows nutritional information for Beverage Si:eng Calories | Sodium
three beverages.
Whole milk lc 146 98 mg
a. Which has the most calories __
per fluid ounce? Orange juice 1 pt 210 10 mg
b. Which has the least sodium Apple juice 24 M oz 35l 21 mg

per fluid ounce?

MODELING REAL LIFE A shuttle leaving Earth's atmosphere travels

15 miles every 2 seconds. When entering the Earth's atmosphere,
the shuttle travels EH miles per 5 second. Find the difference in the

distances traveled after 15 seconds when leaving and entering
the atmosphere.

RESEARCH Fire hydrants are one of four different colors to indicate

the rate at which water comes from the hydrant.

indicated by each color.

T334 You and a friend start riding bikes toward

each other from opposite ends of a 24-mile biking route. You

Y B 1 . . -1 .
ride JH miles every . hour. Your friend rides 7 4 miles per hour,

a. After how many hours do you meet?

b. When you meet, who has traveled farther? How much farther?
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/=

. ' = = : - - ..'
4 5.3 Identifying I}noportlonal:_ .

Relationshipsy

Learning Target: Determine whether two quantities are in a proportional relationship.

Success Criteria:  + | can determine whether ratios form a proportion.
= | can explain how to determine whether quantities are proporbional.
¢ | can distinguish between proportional and nonproportional situations.

.

Determining Proportional Relationships

Work with a partner.
FLORIDA
STANDARDS a. You can paint 50 square feet of a surface every 40 minutes. How long
MAF5.7.RP.1.2a does it take you to paint the mural shown? Explain how you found
MAFS.7.RP.1.2b

YOUI answek.

b. 'The number of square feet you paint is proportional to the number of
minutes it takes you. What do you think it means for a quantity to be
proportional to another quantity?

¢. Assume your friends paint at the same rate as you. 'The table shows
how long it takes you and different numbers of friends to paint a fence.
Is x proportional to yin the table? Explain.

Math Practice Painters, x | 1 2 | 3 | 4

Look for Patterns Hours, y 1 9 4 ]

How can the table 3

in part {c) help you

answer the question - . : .

in part (d)? d. lHow long will it take you and four friends to paint the fence? Explain how

you found your answer.
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Key Vocabulary 1) Q\ﬁﬁ Ksy ldea

proportion, p. 196

cross products,
p. 197

Proportions

proportional, p. 198 Words A proportion is an equation stating that the values of two ratios

‘, Compare the values of the ratios.
When you are ,

determining whether 6_6+2_3 _

t'u-s imT“ a pru,pﬂmM| 4 4= 2 2 P ) ) &
ratl : hether The values of the ratios are not equivalent. |
you are Chﬁk'“g::ﬂa‘em 8 8-4 2 /
the ratios are €d 12 12-4 3

196

are equivalent.

Numbers Lquivalentratios: 2:3and4:6

. 2 4
Proportion: —
3 6

m Determining Whether Ratios Form a Proportion —

Tell whether the ratios form a proportion.

a. G:4dand8:12

302 N .
Because ) + 2 the ratios 6 : 4 and 8 : 12 do not form a proportion.

b. 10:40and 2.5:10

Compare the values of the ratios.

10 1-=10 1

‘ e = . ..-
a0 =10 1 |MT|'IE values of the ratios are Equwalent._J

¥
25 2510 25 25+ 25 1
10 10 = 10 100 10025 4

Bccausel = lj the ratios 10 : 40 and 2.5 : 10 form a proportion.

Tr Y It Tell whether the ratios form a proportion.
1. 1:2and5:10 2. 4:6and 18:24

1 1
3. 15w3and6to9 4, 2tn::n42111||:Iﬂ-tunrl

o
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@‘@ Key ldeas

Cross Products
In the proportion i: — ; , the products a « d and b + c are called
q cross products.
-
e the
“"fﬁ:ﬁ:;mpﬂm of Cross Products Property
?g:u;:f]w to show that th? Words ‘lhe cross products of a proportion are equal.
Jucts are equa
cross pro ) Numbers Algebra
a_*¢
p d 2 .4 a_c
C *
pid - 5= 3 6 79
ad = be Pefg =7 +4 ad = b,
" whereb + 0and d + 0

m Using Cross Products N

Tell whether the ratios form a proportion.
a. 6:9and12:18

lJse the Cross Products Property to determine whether the ratios form
a proportion.

6 7 12 Determine whether the values of the
9 18 ratios are equivalent.
7
el ="50.12 Find the cross products.
108 = 108 The cross products are equal.

50, the ratios 6 : 9and 12 : 18 form a proportion.

b. 2:3and4:5

Lise the Cross Products Property to determine whether the ratios form
a proportion.

274 Determine whether the values of the
3 5 ratios are equivalent.
?
Zeh =344 Find the cross products.
10 + 12 The cross products are not equal.

50, the ratios 2 : 3 and 4 : 5 do not form a proportion.

Tr Y It Tell whether the ratios form a proportion.

5. 6:2and12:1 6. H;lEandi:l

i
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T'wo quantities are proportional when all of the ratios relating the quantities
are equivalent. These quantities are said to be in a proportional relationship.

Tell whether x and y are proportional.

Q‘ Compare the values of the ratios x to y.

> .
You can also compa!
yalues of the ratios
ytox.In Example 3.
the value of the rﬂt%ﬂ!'
ytoxis equal 10 ©-

1
2
3

-

1

[

&

A

The values of the ratios are equivalent.

1.*-.
J

S0, x and y are proportional.

Tf'}" [T ‘Tell whether x and yare proportional.

7.

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

PROPORTIONS Tell whether the ratios form a proportion.

9. 4:14and 12: 40

11. VOCABULARY Lxplain how to determine whether two quantities
are proportional.

12. WHICH ONE DOESN'T BELONG? Which ratio does not belong with

198 Chapter 5

X 1 2 3 4

y | 2 4 6 8

X 2 4 ] ] 10
1 1

¥ 4 2 1 E E

10.

9:3and 45:15

the other three? Explain your reasoning.

Ratios and Proportions

3:

4:10

2:5

Determining Whether Two Quantities are Proportional

X ¥
1

3
2
1 6
3

9
2
2 12

"'\H

v-@ Self-Assessment forc oncepts & Skills —




Modeling Real Life
’ N

You swim for 16 minutes and complete 20 laps. You swam your first 4 laps

: ﬁ.‘ FE‘ - in 2.4 minutes. How long does it take you to swim 10 laps?

: ; . ’ Compare unit rates to determine whether the number of laps is proportional
U B (s to your time. lf it is, then you can use ratio reasoning to find the time it takes
AREE R vou to swim 10 laps.

L q s s 2.4 o

S B F 2.4 minutes for every 4 laps: . 0.6 minute per lap

12| 16 ,

SRR 16 minutes for every 20 laps: e 0.8 minute per lap

LIy SESE A -

Vlength 1lap ‘The number of laps is not proportional to the time. So, you cannot use ratio

reasoning to determine the time it takes you to swim 10 laps.

Because you slowed down after your first 4 laps, vou can estimate that yvou
swim 10 laps in more than

0.6 minute . .
<10 5 = b minutes
T lap :

but less than

0.8 minute
1 Jap

S0, you can estimate that it takes you about 7 minutes to swim 10 laps.

« 10 laps = 8 minutes.

s

1"'_

ﬂ:o Self-Assessment for Problem Solving

Solve each exercise. Then rate your understanding of the success criferia
in your journal.

13. After making 20 servings of pasta, a chef has used 30 cloves of garlic.
'The chef used 6 cloves to make the first 1 servings. How many cloves
of garlic are used to make 10 servings? Justify your answer.

([ N DIG DEEPER! A runner completes a 25-mile race in 5 hours. The

runner completes the first 7.5 miles in 1.5 hours.
a. Do these rates form a proportion? Justify your answer.

b. Canyou determine, with certainty, the time it took the runner to
complete 10 miles? Explain your reasoning.

y
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P Review & Refresh

Find the unit rate.
1. 30inches per 5 years

3. 8750 steps every 1.25 hours

Add or subtract.
5. —28+ 15

7. —10—8

Solve the equation.

9. =25
6

11. 150 = 2x

2.
4.

10.

12. :

Go to BigldeasMath.com to get
HELP with solving the exercises.

486 games every J seasons

3.75 pints out of every 5 gallons

. —6+(—11)

~17 — (—14)

B> Concepts, Skills, & Problem Solving

@ REASONING You can paint 75 square feet of a surface every 45 minutes. Determine
how long it takes you to paint a wall with the given dimensions. (See Exploration 1, p. 195.)

13. BfixX5h

14. 7Thx6h

15. 9fi < 9f

PROPORTIONS Tell whether the ratios form a proportion.

16. 1to3and 7to 21 17. 1:5and 6:30 18. 3todand24to 18
. o - 7 21 -
19. 35:2and14:8 20. M:‘H]al‘ldj:z 21. , ‘3and 16: 6
. . . 11 5 2 1 1
22. 06:05and 12:10 23. 2todand 11 to 24, “:"and - :
2 8 3 4 3

IDENTIFYING PROPORTIONAL RELATIONSHIPS Tell whether xand y

are proportional.

25. x 1 2
¥ T 9

27. X 0.25 0.75
)Yy 4 12

Chapter 5

Ratios and Proportions

26.

28.

| b

=]

| La

b | = 5 |




YOU BE THE TEACHER Your friend determines whether x and y are proportional.

Is your friend correct? Explain your reasoning.

290, 30.
1519 X418
Y31+ Y& t1alis
B+1 9 2 1 4 1
Z41 4 6 3 12 3

The values of the ratios xto yare
equal. So, x and y are proportional.

The values of the ratios xto yare
equal. So, x and y are proportional.

PROPORTIONS Tell whether the rates form a proportion.

31. 7inchesin9 hours; 32.
42 inches in 541 hours

12 players from 21 teams;
15 players from 24 teams

33. 385 calories in 3.5 servings; 300 calories in 3 servings

34. 4.8 laps every 8 minutes; 3.6 laps every 6 minutes

3 4 |
35. s pound for every 5 gallons; — pound for every 5_45 gallons
l .

36. MODELING REAL LIFE You do 90 sit-ups in 2 minutes. Your
friend does 126 sit-ups in 2.8 minutes. Do these rates form a
proportion? Explain.

) Heartbeats | Seconds
37. MODELING REAL LIFE Find the heart rates -
of you and your friend. Do these rates form ?‘T“ e 20
a proportion? Explain. Friend 18 15

38. @ PROBLEM SOLVING You earn $56 walking your neighbor’s dog for & hours.

Your friend earns $36 painting your neighbor’s fence for 4 hours. Are the pay rates

equivalent? Explain.
= 12 cm
= 10cm

39. GEOMETRY Are the heights and bases of
the two triangles proportional? Explain.

b= 15- cm
Session Pitches, | Curveballs, | 40. @ REASONING A pitcher coming back from
Number, x ¥ 7z an injury limits the number of pitches thrown
1 10 1 in bullpen sessions as shown.
2 20 & a. Which guantities are proportional?
7
= . 12 b. How many pitches that are not curveballs
4 40 16 will the pitcher likely throw in Session 57

Section 5.3 Identifying Proportional Relationships
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41.

42,

45.

47.

uly STRUCTURE You add the same numbers of pennies and dimes to the
coins shown. s the new ratio of pennies to dimes proportional to the original
ratio of pennies to dimes? If so, illustrate your answer with an example. If not,
show why with a counterexample.

@ REASONING You are 13 years old, and your cousin is 19 vears old.
As you grow older, is your age proportional to your cousin’s age? Explain
YOur reasoning.

43. MODELING REAL LIFE 'Ihe shadow of the moon during
a solar eclipse travels 2300 miles in 1 hour. In the first

, L2 .
20 minutes, the shadow traveled ?’EnEni1 miles. How long

does it take for the shadow to travel 1150 miles? Justify
YOUr answer.

44. MODELING REAL LIFE In 60 seconds, a car in a parade
travels 0.2 mile. The car traveled the last 0.05 mile in
12 seconds. How long did it take for the car to travel
0.1 mile? Justify your answer.

OPEN-ENDED Describe (a) a real-life situation where you expect two
quantities to be proportional and (b) a real-life situation where you do
not expect two quantities to be proportional. Explain your reasoning.

@ PROBLEM SOLVING A specific shade of red nail polish requires
7 parts red to 2 parts yellow. A mixture contains 35 quarts of red

and 8 quarts of yellow. s the mixture the correct shade? If so,

justify your answer. If not, explain how you can fix the mixture to
make the correct shade of red.

@ LOGIC 'lhe quantities x and y are proportional. Use each of the
integers 1- 5 to complete the table. Justify your answer.

X 10 6

CRITICAL THINKING Ratio A and Ratio 8 form a proportion. Ratio B
and Ratio ( also form a proportion. Do Ratio A and Ratio C form a
proportion? Justify vour answer.

Chapter 5 Ratios and Proportions



" 4 Writing and Selving

Proportions

Learning Target: Use proportions to solve ratio problems.

Success Criteria:  + | can solve proportions using various methods.
= | can find a missing value that makes two ratios equivalent
* | can use proportions to represent and solve real-life problems.

\

L h@ 30T Solving a Ratio Problem

Work with a partner. A train travels 50 miles every 40 minutes. To determine

e

b ﬂ'

FLORIDA the number of miles the train travels in 90 minutes, your friend creates the
STANDARDS
following table.
MAF5.7.RP1.3
Miles 50 X

Minutes 40 20 |

a. Explain how you can find the value of x.

b. Can vou use the information in the table to write a proportion?
If so, explain how you can use the proportion to find the value of x.
If not, explain why not.

Hﬂ“’l PHE“EE ¢. How far does the train below travel in 2 hours?

Use Equations

Whal equation can
you use to find the
answer in part (c)?

d. Share your results in part (c) with other groups. Compare and contrast
methods used to solve the problem.
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You can solve proportions using various methods.

m Solving a Proportion Using Mental Math

3
Solve” =~
2 a8

Step 1: 'lhink: The product of 2

Step 2: Because the product of
and what number is §?

2 and 4 is 8, multiply the
numerator by 4 to find x.

3 x4=12
."'l-- -H.‘I.
3-_.1' 4 _ x
2 8 s g
L L
2X71=8 2x4=8
The solution is x = 12.
Try It solve the proportion.
1 5_20 , T_14 g 21_x
8 d z 10 24 &

m Solving a Proportion Using Multiplication

Solve>= T,

T 21

I o : ;
= Write the proportion.
T 21
2]+ E =21 ;1 Multiplication Property of Equality

i

15 =x Simplity.

The solution is x = 15.

Try It solve the proportion.

G 12 3
R g, - =2 6. 1 =
5] 4 10 15 10 5

]
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m Solving a Proportion Using Cross Products

Solve each proportion.

X 7
E_ =
b 10
X+10=8+7 Cross Products Property
10x = 56 Multiply.
X =5.b Divide each side by 10.
'The solution is x = 5.6.
9 3
b. -
¥y 17
17 =y+3 Cross Products Property
153 = 3y Multiply.
5l =y Divide each side by 3.

‘The solution is y = 51.

Try It solve the proportion.

2 X 2 ]
1. == 8. o g, o
7 28 5 ¥ z+1 &

m Writing and Solving a Proportion

Find the value of x so that the ratios 3 : 8 and x : 20 are equivalent.

For the ratios to be equivalent, the values of the ratios must be equal. So,

find the value of x for which : and ::::: are equal by solving a proportion.

-

== Write a proportion.
8 20
20« ; = 20 » ;; Multiplication Property of Equality
TH=x Simplify.

S0, 3 : 8 and x: 20 are equivalent when x = 7.5.

Tr Y It Find the value of x so that the ratios are equivalent.

10. 2:41and x: 6 11. x:5and8:2 12. 1to3and lﬂm:s:_‘)

Section 5.4  Writing and 5olving Proportions
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m Writing a Proportion N

Chapter 5

W —

e

-®

=

A chef increases the amounts of

ingredients in a recipe to make a Black Bean Soup
proportional recipe. The new recipe 1.5 cups black beans
has 6 cups of black beans. Which 0.5 cup salsa
proportion can be used to find the 2 Cups water
number x of cups of water in the I tomato
new recipe? 2 teaspoons seasoning
A 2 . b B 1.5 X
1. =x b 2
c 15_x p 15_6
2 b 2 X

In the original recipe, the ratio of cups of black beans to cups of water
is 1.5: 2. In the new recipe, the ratio is 6 : x.

For the new recipe to be proportional to the original recipe, these ratios

. . 1.5 6
must be equivalent. So, the values of the ratios must be equal, S
A X

The correct answer is D.

Try It

13. Write a proportion that can be used to find the number of tomatoes
in the new recipe. '

Self-Assessment forc oncepts & Skills —y

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

SOLVING A PROPORTION Solve the proportion.

14, 20 15. 82
12 36 p 35

16. WRITING AND 50LVING A PROPORTION Find the value of x so that

the ratios x : 9 and 5 : 6 are equivalent.

17. DIFFERENT WORDS, SAME QUESTION Which is different? Find
“hoth” answers.

Solve > = 2, Find x so that 3 : x and 12 : 8 are equivalent.
X
- . 12 3
Find xso that 3: 12 and x : 8 are equivalent. Solve — = o
X

Ratios and Proportions



m Modeling Real Life
9 )

A titanosaur's heart pumped 50 gallons of blood for every 2 heartbeats.
How many heartbeats did it take to pump 1000 gallons of blood?

Understand You are given the rate at which a titanosaur’s heart pumped blood. Because
all of the rates you can write using this relationship are equivalent, the
amount of blood pumped is proportional to the number of heartbeats. You
are asked to find how many heartbeats it took to pump 1000 gallons of blood.

Make a plan. > 'The ratio of heartbeats to gallons of blood is
# 2:50. The number x of heartbeats for every THE ﬂTAHﬂIéUII

1000 gallons of blood can be represented by
the ratio x : 1000. Use a proportion to find the

value of x for which = and —* are equal.

50 1000
Solve and 2__x Write a proportion.
check. - 50 1000
) 0 = x Multiply each side by 1000.

S0, it took 40 heartbeats to pump 1000 gallons of blood.

Another Method = 20
You can use a ratio table -
to solve the problem. Heartbeats 2 10 | \/

Blood (gallons) | 50 1{]IE]I[]I|

NS
* 20

P

=
0 Self-Assessment for problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

18. You burn 35 calories every 3 minutes running on a treadmill. You
want to run for at least 15 minutes, but no more than 30 minutes.
What are the possible numbers of calories that you will burn? Justify
YOLUT answer.

19. TITEEEZY  Two boats travel at the same speed to different
destinations. Boat A reaches its destination in 12 minutes. Boat B
reaches its destination in 18 minutes. Boat B travels 3 miles farther
than Boat A. How fast do the boats travel? Justify your answer.

/
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5.4 PraCtice Go to BigldeasMath.com to get
HELP with solving the exercises.

P Review & Refresh

Tell whether xand y are proportional.

Lix]| 4 ] 6 [ 8 ] 21 2 4 4
y!| 6 J 8 I 10 | = 2
: y| 3 6 30
Plot the ordered pair in a coordinate plane.
3. A(-5, —2) 4. B(—3,0) 5. C(—1,2) 6. D(1,4)
7. Which expression is equivalent to (3w — 8) — 4(2w + 3)?
A, 1lw+ 4 B. —hw—5 C. —hw+1 D. —H5w— 20

B> Concepts, Skills, & Problem Solving

SOLVING A RATIO PROBLEM Determine how far the vehicle travels in 3 hours.
(See Exploration 1, p. 203.)

8. A helicopter travels 240 miles every 2 hours.
9. A motorcycle travels 25 miles every 0.5 hour.

10. A train travels 10 miles every l hour.
. 1
11. Aferry travels 45 miles every 12 hours.

SOLVING A PROPORTION Solve the proportion. Explain your choice of method.

12. 1_ o 13. H_IE 14. 35_? 15. f]._ﬁ
4 20 4y k3 36 9
16 :r_3 17 .':I_u 18 15_45 19 :-15_:1
12 T4 14 "B T R
20. u:.l:_ 15 21. ¥ _ 44 27, 4 _ C 23, 2[]_ a
6 2 9 54 24 36 16 12
24. 10 _ s 75, 5 _ 16 26. 9 _ el 27. 2-4_ T2
T k n 32 10 6.4 1.8 k
28. YOU BE THE TEACHER vour friend solves the
, . m 15 e s m_ 15
proportion R Is your friend correct? —
Explain your reasoning. ms24=5:15
m=5
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. . . 15 4
29. '@ NUMBER SENSE Without solving, determine whcther:: —, and l]; 3
have the same solution. Explain your reasoning.

WRITING A PROPORTION Use the table to write a proportion.

30. Game 1 Game 2 b May June
Points 12 18 Winners n 34
Shots 14 w Entries 85 170

. Today | Yesterday 3. Race 1 Race 2
Miles 15 e Meters 100 200
Hours 2.5 4 Saconds x 29 4

WRITING AND SOLVING A PROPORTION Find the value of x so that the ratios
are equivalent.

34. 1:8and4:x 35. 4to5and xto 20 36. 3:xand12:40

5 7
37. xto025and6to 1.5 38. x: ) and 8: 10 39, s to 14 and x to 32

40. WRITING A PROPORTION Your science teacher has a photograph of the space
shuttle Atlantis. Every 1 centimeter in the photograph represents 200 centimeters

on the actual shuttle. Which of the proportions can you use to find the actual
length x of Atlantis? Explain.

41. MODELING REAL LIFE In an orchestra, the ratio of trombones to violas is 1 to 3.
‘There are 9 violas. How many trombones are in the orchestra?

42. MODELING REAL LIFE A dance team has 80 dancers. 'The ratio of seventh-grade

dancers to all dancers is 5: 16. Find the number of seventh-grade dancers on
the team.

Section 5.4  Writing and 5olving Proportions




43. MODELING REAL LIFE ‘'There are 144 people in an audience. The ratio of adults
to children is 5 to 3. How many are adults?

44. (@D PROBLEM SOLVING You have $50 to buy T-shirts. You can buy 3 T-shirts
for $24. Do you have enough money to buy 7 'T-shirts? Justify your answer.

45. @ PROBLEM SOLVING You buy 10 vegetarian pizzas and pay with $100.
How much change do yvou receive?

46. MODELING REAL LIFE A person who weighs 120 pounds on Earth B
weighs 20 pounds on the Moon. How much does a 93-pound person
weigh on the Moon?

47. @' PROBLEM S0LVING 'Ihree pounds of lawn seed covers
1800 square feet. How many bags are needed to cover 8400 square feet?

48. MODELING REAL LIFE 'There are 180 white lockers in a school.
There are 3 white lockers for every 5 blue lockers. How many
lockers are in the school?

CONVERTING MEASURES Use a proportion to complete the statement.
Round to the nearest hundredth if necessary.

49, 6km = mi 50. 25L == oal 51. 901b == kg
SOLVING A PROPORTION Solve the proportion.

52. = 53, "4 2 54, + _ 8
5 15 2 4 E+3 14

55. @ LOGIC It takes 6 hours for 2 people to build a swing set. Can you use

. 2 5 . R -
the proportion =<2 to determine the number of hours kit will take 5 people

to build the swing set? Explain.

56. @ STRUCTURE 'The ratios a : b and ¢ : d are equivalent. Which of the following
equations are proportions? Explain your reasoning.

o
=5
-~ g
]
|
Lr]
=5

57. CRITICAL THINKING Consider the proportions " j and ™ = ;
"

What is ::? Explain vour reasoning.
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.

Learning Target:

Success Criteria:

Graphs of Proportionals
. Relationships

Represent proportional relationships using graphs and equations.

= | can delermine whether guantities are proportional using a graph.
* | can find the unit rate of a proportional relationship using a graph.
¢ | can creale equalions Lo represent proportional relationships.

FLORIDA
STANDARDS

MAF5.7.RP.1.2a
MAF5.7.RP.1.2D
MAFS.7.RP1 2c
MAF5.7.RP.1.2d

Math Practice

Use a Graph

How is the graph

ol the proportional
relationship different

from the other graph?
L9

Representing Relationships Graphically

Work with a partner. The tables represent two different ways that red and
blue food coloring are mixed.

Mixture 1 Mixture 2
Drops of | Drops of Drops of | Drops of
Blue, x Red, y Blue, x Red, y
1 2 0 2
2 4 2 4
3 (§] i | 5]

4 8 6 | 8

a. Represent each table in the same coordinate plane. Which graph
represents a proportional relationship? How do you know?

Drops of red

I

Drops of blue

b. Find the unit rate of the proportional relationship. How is the unit rate
shown on the graph?

¢. What is the multiplicative relationship between x and y for the
proportional relationship? How can you use this value to write an
equation that relates y and x?
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Key Vocabulary ) @,@ Kgy ldea

constant of
Eﬂpgnma“t}r‘ Graphs of Proportional Relationships
Words T'wo quantities x and y are proportional Y2
® when y = kx, where k is a number and W f ||

> k + 0. Ihe number k represents the i yh;?

— kx can multiplicative relationship between - T

The Equagsnw:};ﬂ&“ a5 the quantities and is called the - -

;E-iuk - il constant of proportionality. i
X £ the Graph ‘The graph of y = kxis a line that passes 1
1o the "'{ﬂh;e‘ ‘; through the origin.
ratio y

m Determining Whether Two Quantities are Proportional =

Tell whether x and y are proportional. Explain your reasoning.

a. b. ' )
x| 1 | 2 | 3 | 4 x| 0o | 2 | 4 | 6

¥| 2| 0| 2 | 4 y|l o | 2| 4| &6

Plot the points. Draw a line
through the points.

Plot the points. Draw a line
through the points.

Jl._p

Tr Y It Tell whether xand yare proportional. Explain your reasoning.
1.

212 Chapter 5

'The line does not pass
through the origin. 5o,
xand y are not proportional.

‘The line passes through
the origin. S0, xand y
are proportional.

X ¥ 2. X
0 -2 1
1 2
2 3
3 4

Ratios and Proportions

y 3. [ y
4 -2 4

—1 2
12 0 0
16 1 2

o

‘4 Multi-Language Glossary at BigldeasMath.com



m Finding a Unit Rate from a Graph

‘The graph shows the speed of a subway car. Find the speed in
miles per minute.

'The graph is a line through the origin, so time and distance are
proportional. To find the speed in miles per minute, use a point

on the graph to find the unit rate.

Distance (miles)

One Way: Use the point (2, 1) to find the speed.

Time (minutes) The point (2, 1) indicates that the subway car
travels 1 mile every 2 minutes. 5o, the unit rate is

| .
> mile per minute.

| I .
-Q. 'The speed of the subway car is ) mile per minute.

ofa
On the QTE'P\" . nship,

pmwﬁunal relatio! _ |
oint (1, K) indicates Another Way: Use the point [ 1, z) to find the speed.

the p :
the unit rate, k=1,

of L
and the m?ita?'[hiﬁ The point [ 1, lJ indicates that the subway car
roportionalt: -
° yalue 15 2 meaﬁm?upe. travels ; mile every 1 minute. This is the unit rate.
,0rs :
of the steewﬁ;':ia | 1 _
of the i Ihe speed of the subway car is ) mile per minute.

Try It

4. WHAT IF? Does your answer change when you use the point (; lJ

to find the speed of the subway car? Explain your reasoning.

N\

"

e

s

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

5. IDENTIFYING A PROPORTIONAL

RELATIONSHIP Use the graph shown
to tell whether x and y are proportional.
Explain vour reasoning.

6. FINDING A UNIT RATE Interpret each
plotted point in the graph. Then identify

"0, 0)

Distance (inches)
[ TR O T VS T ¥ I =

|

the unit rate, if possible.
Time (seconds)

01 2 3 45 6 7T=x

v-® Self-Assessment forc oncepts & Skills —ik

,/

Section 5.5 Graphs of Proportional Relationships
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m Modeling Real Life
J a

'The graph shows the area y (in square feet)

Robotic Vacuum
that a robotic vacuum cleans in x minutes.
Find the area cleaned in 10 minutes. 3;“ 1 |
z o @ 32)
'lhe graph is a line through the origin, so -, &

. ) ‘ - | .
xand y are proportional. You can write E o - l: 3¢ 24) | |
an equation to represent the relationship B 15 '[1 e i :

m 1 r
between area and time. = 2111
3{ 8 [: 1 } - -
. 5: 8 |
Because the graph passes through the point ST 1 T T 11 |
(1, 16), the unit rate is 16 square feet per % 1 2 3 x
minute and the constant of proportionality Time (minutes)

is k = 16. S0, an equation of the line is
y = léx. Substitute to find the area cleaned
in 10 minutes.

¥y = 1l6x Write the equation.
= 16(10) Substitute 10 for x.
= 160 Multiply.

50, the vacuum cleans 160 square feet in 10 minutes.

-

..
i:'l

=\ ) Self-Assessment for problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

7. 'lhe table shows the temperature y (in degrees Fahrenheit), x hours
after midnight.

Hours, x 0 0.5 1 1.5

Temperature, y (°F) 42 44 16 18

a. Describe a proportional relationship between time and
temperature shown by the table. Explain your reasoning.

b. Find the temperature 3.5 hours after midnight.

I DIG 1325 Show how you can use a proportional

— relationship to plan the heights of the vertical supports of a
waterskiing ramp. Then explain how increasing the steepness
F of the ramp affects the proportional relationship.
Vertical supports __,./‘
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HELP with solving the exercises.

» Review & Refresh

Find the value of x so that the ratios are equivalent.

1. 2:7and8:x 2. 3to2andxto 18 3. 9:xand54:8

Find the quotient, if possible.
4. 36+ 4 5. 42 + (—6) 6. —39+3 7. —41 -+ (—1)

Solve the inequality. Graph the solution.

1 2
8. —j}:z 9. p=1 10. —8< n 1. —2w=10

B Concepts, Skills, & Problem Solving

REPRESENTING RELATIONSHIPS GRAPHICALLY Represent the table graphically.
Does the graph represent a proportional relationship? How do you know?
(See Exploration 1, p. 211.)

12 s x | Miles, y '3 Cucumbers, x | Tomatoes, y
0 | 50 - 1
1 L 100 3 6
2 150 1 B

IDENTIFYING A PROPORTIONAL RELATIONSHIP Tell whether x and y are proportional.

Explain your reasoning.

4. 1 x1 12| 3| 1 ol x| 2| -1 0|1
y| 2| 4| 6|8 y|l o | 2|46

16. x| -1 0| 1] 2 7- 1'% 36|91
¥|-2|-1] 0] 1 v N 2| 4|68

Blxl1|2]3]a 19 1%l 1|3 |57
y| 3| 45|68 y|05|15]|25]|35

20. YOU BE THE TEACHER Your friend uses the graph to y

determine whether x and y are proportional. 1s your 1~
friend correct? Explain your reasoning. '

The graph is a line, so xand y :/ BRE
are proportional. : ]

a
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FINDING A UNIT RATE Interpret each plotted point in the graph. Then identify
the unit rate.

21.

Earnings (dollars)

¥
B0

T
B0

50

A0
30
20

" ‘,f (0, 0)

uﬂ113115

6 7 x

Hours worked

22. Hot-Air Balloon

¥a

Height (feet)

Seconds

IDENTIFYING A PROPORTIONAL RELATIONSHIP Tell whether x and y are proportional.
If so, identify the constant of proportionality. Explain your reasoning.

23, x—y—10 24.

T_9

¥

25. 8= xy 26. x* =y

WRITING AN EQUATION ‘Lhe variables x and y are proportional. Use the values to find
the constant of proportionality. Then write an equation that relates x and y.

27. Wheny =72, x=3.

30. MODELING REAL LIFE 'The table

28. When y =20, x= 12 29. When y = 45, x = 40.

shows the profit y for recycling

x pounds of aluminum. Find the

profit for recycling 75 pounds

of

¥i

120
100
20
&0
a0
20
0

Cost (dollars)

33. @ PROBLEM S50LVING 'Ihe amount of chlorine ina
swimming pool is proportional to the volume of water.
‘The pool has 2.5 milligrams of chlorine per liter of water.
How much chlorine is in the pool?

c7. W DIG [F3333) A vehicle travels 250 feet every 3 seconds.

aluminum.

Concert

7

/’{25‘7}-

(o, P,A

(5, 65)— =

L

o1 2 3 4 5 &6 7
Tickets

8 9 10 x

Aluminum (Ib), x | 10 20 30 40

Profit, y $4.50 | $9.00 | $13.50 | $18.00

31. MODELING REAL LIFE 'The graph shows the cost

of buying concert tickets. Tell whether x and y are
proportional. If so, find and interpret the constant
of proportionality. Then find the cost of 14 tickets.

32. @ REASONING 'Ihe graph of a proportional
relationship passes through (12, 16) and (1, y).
Find y.

8000 gallons

Find the value of the ratio, the unit rate, and the constant of
proportionality. How are they related?

216 Chapter 5
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Scale Drawings
“ 5.6 g

Learning Target: Solve problems involving scale drawings.

Success Criteria:  + | can find an actual distance in a scale drawing.
* | can explain the meaning of scale and scale factor.
* | can use a scale drawing to find the actual lengths and areas of real-life objects.

N o

' : EXPLORATION 1 Creating a Scale Drawing

Work with a partner. Several sections in a zoo are drawn on 1-centimeter

FLORIDA .
STANDARDS erid paper as shown. Each centimeter in the drawing represents 4 meters.

MAFS.7.G.1.1 .

a. Describe the relationship between the lengths of the fences in the
drawing and the actual side lengths of the fences.

b. Describe the relationship between the areas of the sections in the
drawing and the actual areas of the sections.

Math Practice c. Are the relationships in parts (a) and (b) the same? Explain

Analyze Givens yOour reasoning.

How does the

;“;:::1 :,Ilﬂ:rg::?% d. Choose a different distance to represent each centimeter on a piece of

shown help you create 1-centimeter grid paper. Then create a new drawing of the sections in the

an accurate drawing zoo using the distance you chose. Describe any similarities or differences
uj“ part (d)? y in the drawings.
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Key Vocabulary 3 @E@ Ksy ldea

scale drawing, p. 218

scale model, p. 218 Scale Drawings and Models
scale, p. 218

scale factor, p. 219 A scale drawing is a proportional, two-dimensional drawing of an object.

A scale model is a proportional, three-dimensional model of an object.

‘x Scale

i .
pecall that @ atioa:b 15 The measurements in scale drawings and models
- alent 10 1 P are proportional to the measurements of the 1in.: 10 mi
equiv - actual object. The scale gives the ratio that } A
poscalels usually Wﬁm compares the measurements of the drawing or L drawmg] i actual )
4 @ ratio Te it model with the actual measurements.
ay O L.
yantity is 1
. .

m Finding an Actual Distance "

What is the actual distance d between Cadillac and Detroit?

Step 1: Use a centimeter ruler to
find the distance on the map
between Cadillac and Detroit.

'The map distance is about
3.5 centimeters.

Step 2: Use the scale 1 cm : 50 mi and the
ratio 3.5 cm : d mi to write and solve

Another Method a proportion.
You can use a ratio table. i A
o 1 35« | map distance {cm}_)l
P’ 50 d - [ actual distance (m) J
Centimeters | 1 | 3.5
d = 50+3.5 Cross Products Property
Miles 50 | 175 |of |
d =175 Multiply.
p W
X 35

S0, the distance between Cadillac and Detroit is about 175 miles.

Try It

1. What is the actual distance between Traverse City and Marquette?
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A scale can be written without units when the units are the same. The value of
this ratio is called the scale factor. The scale factor describes the multiplicative
relationship between the dimensions of a scale drawing or scale model and the
dimensions of the actual object.

Finding a Scale Factor !

A scale model of the Sergeant Floyd Monument is 10 inches tall.
The actual monument is 100 feet tall.

a. What does 1 inch represent in the model? What is the scale?

The ratio of the model height to the

actual height is 10 in. : 100 ft. Divide L0in. : 100 ft
each quantity by 10 to determine the =10 'H . .F'I +10
number of feet represented by 1 inch Lin.: 101t

in the model.

In the model, 1 inch represents 10 feet. So, the scale is 1 in. : 10 fr.

b. What is the scale factor of the model?
Write the scale with the same units. Use the factthat 1 ft = 12 in.

121in. .
10ft = 1057 = 120 in.
L

. N |
The scaleis 1in.: 120 in., or 1 : 120. So, the scale factor is 120

Try It
2. Adrawing has a scale of 1 mm : 20 cm. What is the scale factor of

the drawing? _,)

e
@ Self-Assessment for Concepts & Skills ———

Solve each exercise. Then rate your understanding of the success criferia
in your journal.

3. VOCABULARY In your own words, explain the meaning of the scale and
scale factor of a drawing or model.

4. FINDING AN ACTUAL DISTANCE Consider the scale drawing of Balanced
Hock in Arches National Park. What is the actual height of the structure?

5. FINDING A SCALE FACTOR A drawing has a scaleof3in.: 2 ft. What is
the scale factor of the drawing?

b. @ REASONING Describe the scale factor of a model that is
1cm: 32 ft (a) larger than the actual object and (b) smaller than the actual object.

i

Section 5.6 Scale Drawings 219



m Modeling Real Life ~

00 'lhe scale drawing of a square computer chip helps you see the
a' 2eeas - 333 individual components on the chip.

a. Find the perimeter and the area of the computer chip in
the scale drawing.

B

_# When measured using a centimeter ruler, the scale drawing of the
computer chip has a side length of 4 centimeters.

S0, the perimeter of the computer chip in the scale drawing
1cm:2mm is 1(1) = 16 centimeters, and the area is 4° = 16 square centimeters.

b. Find the actual perimeter and area of the computer chip.

Multiplying each quantity in the scale by lcm:2 mm
4 shows that the actual side length of the =4 ) X4
computer chip is 8 millimeters. dem: 8 mm

So, the actual perimeter of the computer chip is 4(8) = 32
millimeters, and the actual area is 8 = 64 square millimeters.

c. Compare the side lengths of the scale drawing with the actual
side lengths of the computer chip.
Find the scale factor. Use the fact that 1 cm = 10 mm.
Because the scale can be written as 10 mm : 2 mm, or 10 : 2, the scale
. 10 _
factoris — = 5.
2

50, the side lengths of the scale drawing are 5 times the actual
side lengths of the computer chip.

=@ Self-Assessment for Problem Solving —y

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

{ 7. Ascale drawing of the Parthenon is shown. Find the actual

perimeter and area of the rectangular face of the Parthenon.
‘Then recreate the scale drawing with a scale factor of 0.2. Find
the perimeter and area of the rectangular face in vour drawing.

[§=]
=

8. M5l Youarein charge of creating a billboard

advertisement that is 16 feet long and 8 feet tall. Choose a
product. Create a scale drawing of the billboard using words
and a picture. What is the scale factor of your design?
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5.6 Practice

» Review & Refresh

Go to BigldeasMath.com to get
HELP with solving the exercises.

Tell whether x and y are proportional. Explain your reasoning.

Lix|1w| 9|87 2.
y| 5| 4| 3|2
Simplify the expression.
3. Tp+6p 4. 8+ 3d—17

Write the word sentence as an inequality.

6. A number ¢isless than —23. 7.

X | 6 12 | 18 | 24

14 | 21 | 28

-
=]

5. —2+°p—'pig
5 4

7 plus a number z is more than 5.

8. 'lhe product of a number m and 6 is no less than 30.

B> Concepts, Skills, & Problem Solving

CREATING A SCALE DRAWING Each centimeter on the 1-centimeter grid paper
represents 8 inches. Create a proportional drawing of the figure that is larger or
smaller than the figure shown. (5ee Exploration 1, p. 217.)

9.

10.

FINDING AN ACTUAL DISTANCE Use the map in Example 1 to find the actual distance
between the cities.

11. Kalamazoo and Ann Arbor

13. Grand Rapids and Escanaba

12. Lansing and Flint

14. Saginaw and Alpena

USING A 5CALE Find the missing dimension. Use the scale 1: 12,

15.
16.
17.
18.
19.

Item Model Actual
Maliress Length: 6.25i1n. Length: in.
Corvelte Length: in. Length: 151t

Walter tower

Depth: 32 cm

Depth: m

Wingspan

Width: 5.4 1t

Width: vd

Football helmet

Diameter: mimn

Diameter: 21 cin

Section 5.6

Scale Drawings
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FINDING A SCALE FACTOR Use a centimeter ruler to find the scale and the scale factor
of the drawing.

20. 21.

24 mm

22. CRITICAL THINKING You know the length and the width of a scale model. What
additional information do you need to know to find the scale of the model? Explain.

23. MODELING REAL LIFE Cenrtral Park is a rectangular park in New York City.

25 " L] -
‘E :

FE

"3 .

o

'\I
a. Find the perimeter and the area of the scale drawing of Central Park.

b. Find the actual perimeter and area of Central Park.
Reduced Drawing of Blueprint

24. @' PROBLEM S50LVING In a blueprint, each square has -
) 1. el ot
a side length of  inch. | |
4 Bedroom
a. Ceramic tile costs $5 per square foot. How much does | o | Living
it cost to tile the bathroom? _ " e
s — 1 h 1 :
b. Carpet costs 518 per square vard. How much does it Tl
. . L .? 1
cost to carpet the bedroom and living room? _ _ @i

REPRODUCING A SCALE DRAWING Recreate the scale drawing so that it has a
scaleof 1 cm: 4 m.

25. 26.

Tem:2m

Teom:8m

27. L3 bEEFER! Make a conjecture about the relationship between the scale factor of a

L . drawing perimeter drawing area . .
drawing and the quotients . nd . Explain your reasoning.
actual perimeter actual area
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 Connecting Concepts

——

> Using the Problem-Solving Plan

1. ‘lhe table shows the toll y (in dollars) for traveling x miles on a turnpike.
You have $8.25 to pay your toll. How far can you travel on the turnpike?

Distance, x (miles) | 25 30 35 40
Toll, y (dollars) 3.75 | 450 | 525 | 6.00

e

Understand . , 1 - . , .
Ihe table shows the tolls for traveling several different distances on
the problem. - &

7 a turnpike. You have $8.25 to pay the toll. You are asked to find how
far you can travel on the turnpike with $8.25 for tolls.

Make a plan. f First, determine the relationship between x and y and write an equation
7 to represent the relationship. Then use the equation to determine the
distance you can travel.

Solve and Lise the plan to solve the problem. Then check your solution.
check. -

2. A company uses a silo in the shape of a rectangular prism to store bird
seed. The base of the silo is a square with side lengths of 20 feet. Are the
height and the volume of the silo proportional? Justify yvour answer.

3. Arectangle is drawn in a coordinate plane as shown.
In the same coordinate plane, create a scale drawing of the
rectangle that has a vertex at (0, 0) and a scale factor of 3.

.

O = kKO o=

Performance Task

Mixing Paint N

At the beginning of this chapter, you watched a STEAM
Video called "Painting a Large Room.” You are now ready to
complete the performance task related to this video, available
at BigldeasMath.com. Be sure to use the problem-solving
plan as you work through the performance task.
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b Chapter Review (?

P Review Vocabulary

7

™\ Go to BigldeasMath.com to download

-.'-.____'___.r.f-" blank graphic organizers.

Write the definition and give an example of each vocabulary term.

ratio, p. 184

value ot a ratio, p. 184
equivalent ratios, p. 185
ratio table, p. 185

equivalent rates, p. 190
proportion, p. 196
cross products, p. 19/
proportional, p. 198

scale drawing, p. 218
scale model, p. 218
scale, p. 218

scale factor, p. 279

rate, p. 190
umnit rate, p. 190

constant of proportionality,
p. 212

Graphic Organizers

You can use an Example and Non-Example Chart to list examples and non-examples
of a concept. Here is an Example and Non-Example Chart for scale factor.

Scale factor
Examples Hﬂn-Exampleﬁ

% Tem: 2 mm
1

300 Tmm: 20 cm
% 12in.: 1 ft
=5 . .
5 ami: 2in.

Choose and complete a graphic organizer
to help you study the concept.

Popular Cat Toys

1. ratio Example | Non-Example
2. equivalent ratios Squeaky Water
Mo LUSe winas

3. rate

4. unit rate
5. equivalent rates
6

. proportion

7. cross products

8. proportional

“What do you think of my Example &
Mon-Example Chart for popular cat toys?”

9. scale
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B Chapter Self-Assessment

As you complete the exercises, use the scale below to rate your understanding of the
success criteria in your journal.

! 2 3 4

| can do it | can do it on | can teach

| do not understand. with help. my own. someone else.

7 2.1 Ratios and Ratio Tables (pp. 183-189)

kLearning Target: Understand ratios of rational numbers and use ratio tables to represent equivalent ratios.

Write the ratio. Then find and interpret the value of the ratio.

1. salt: flour

Modeling Clay

2. water to flour [ngredienm:

2 cupe flour  Loup ealt 2 pup water
3. saltto water P e k. P ] F_

Find the missing values in the ratio table. Then write the equivalent ratios.

4. 5. .
3 Miles | 45 | 135 90

Flour (cups)

Hours | 0.75 3

b | =i | I3 | L2

Milk (cups)

6. 'The cost for 16 ounces of cheese is $3.20. What is the cost for 20 ounces of cheese?

(pp. 189-154)

- kLearning Target: Understand rates involving fractions and use unit rates to solve problems.

Find the unit rate.

’ . .2 . .
7. 289 miles on 10 gallons 8. h-:, revolutions in .3}_1 seconds
P .1
9. You can mow 23,760 square feet in ) hour. How many square feet can
yvou mow in 2 hours? Justify your answer.
Tell whether the rates are equivalent. Justify your answer.

10. 60 centimeters every 2.5 years 11. $2.56 per i pound

30 centimeters every 15 months $0.48 per 6 ounces
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Identifying Proportional Relationships (pp. 195-202)

- Learning Target: Determine whether two quantities are in a proportional relationship.

Tell whether the ratios form a proportion.

12. 1w9%and2to 3 13. 12:22and 18: 33
1 1 1 - .
14. —:2and-: 15. 32tw08and 12103
2 4 10
16. 'lTell whether x and y are proportional. X 1 3 B H

¥ 4 12 24 32

17. You can type 250 characters in 60 seconds. Your friend can type
375 characters in 90 seconds. Do these rates form a proportion? Explain.

-, 2.4 Writing and Solving Proportions (pp. 203-210)

Learning Target: Use proportions to solve ratio problems.

Solve the proportion. Explain your choice of method.

226

18. * " 19, *_*° 20, > - 7Y 7 P
B x 4 5 12 15 4 8
Use the table to write a proportion.
22. Game 1 | Game 2 23. Concert 1 | Concert 2
Penalties 6 8 Songs 15 18
Minutes 12 m Hours 2.5 i

Chapter 5

24. Find the value of x so that the
ratios 8 : 20 and 6 : x are equivalent.

25. Swamp gas consists primarily of methane, a
chemical compound consistingofa 1 : 4 ratio
of carbon to hydrogen atoms. If a sample of
methane contains 1564 hydrogen atoms,
how many carbon atoms are present in
the sample?

Ratios and Proportions




26. ‘lell whether x and y are proportional.
Explain your reasoning.

\.“I

300
250
200

x-—:;|—1 1 | 3 |
6 | 2 | -2| 6|

100

Mumber of visits
s
(=]

27. 'lhe graph shows the number of visits your website
received over the past 6 months. Interpret each plotted
point in the graph. Then identify the unit rate.

1% 3]
[ ==

Tell whether x and y are proportional. If so, identify the constant of
proportionality. Explain your reasoning.

28. x+y=6  29. y—x—0 30. T-20 31, x—y+2
¥

32. 'The variables x and y are proportional. When y = 4, x = i Find the

constant of proportionality. ‘Then write an equation that relates X and y.

.. 5.6 Scale Drawings (pp. 217-222)

Learning Target: Solve problems involving scale drawings.

Find the missing dimension. Use the scale factor 1:20.

Item Model Actual
33. Basketball player Height: in. Height: 90 in.
34, Dinosaur Length: 3.75 1t Length: It

Use a centimeter ruler to find the scale and the scale factor of the drawing.

35. | 30 in. | 36. —7.5in.—

37. Ascale model of a lighthouse has a scale of 1 in. : 8 ft.
‘The scale model is 20 inches tall. How tall is the lighthouse?
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h Practice Test

e

'

Find the unit rate.

1. 84 miles in 12 days 2. 2; kilometers in 3::' minutes

Tell whether the ratios form a proportion.

8 2
3. 1lto0.4and9to3.6 4, 2: 3 and 3 : B

Tell whether x and y are proportional. Explain your reasoning.

5. 6

X 2 4 B i * X 1 3
v 10 20 30 40 v 3 7 11 15

(4 |
=]

7. Use the table to write a proportion. Monday Tuesday

Gallons 6 8
Miles 180 m
Solve the proportion.
q. x 9 g. 17 ¥
8 4 1 6

Tell whether x and y are proportional. If so, identify the constant of
proportionality. Explain your reasoning.

10. xy—11=5 11. Y—3

. 2 1 . .
12. Arecipe calls for 4 cup flour for every ) cup sugar. Write the ratio of

sugar to flour. Then find and interpret the value of the ratio.

13. 'lhe graph shows the number of cycles of a crosswalk

Crosswalk Signal
signal during the day and during the night.
¥i
a. Write equations that relate x and y for both the 200 ! / / -
day and night periods. 175
150 ——
b. Find how many more cycles occur during the £ s 150 |
day than during the night for a six-hour period. 51 100
75
14. An engineer is using computer-aided design (CAD) 50 HeDay H
software to design a component for a space shuttle. 25 He NiPht -
'The scale of the drawing is 1 cm : 60 in. 'The actual % 1 2z 2 4 56 7
length of the component is 12.75 feet. What is the Hours

length of the component in the drawing?

15. A specific shade of green glaze is made of 5 parts blue glaze to 3 parts
vellow glaze. A glaze mixture contains 25 quarts of blue glaze and 9 quarts
of yellow glaze. How can you fix the mixture to make the specific shade of
green glaze?
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A Cumulative Practice

1. The school store sells 4 pencils for $0.80.
What is the unit cost of a pencil?

A. $0.20 B. 50.80

C. $3.20 D. 55.00

2. Whatis the simplified form of the expression?

3x — (2x — 5)

3. Which fraction is equivalent to —1.25?

1 1

A. —12 B. —1
2 4

125 1

C. - D. 1
1000 4

. . 8 x
4. What is the value of x for the proportion o IH?

F x—3=<7 G. x+6=10
H. —5+x<—1 . x— 8> —4
6. What is the missing value in the ratio table?
o by 10
x
3 3 3 3
¥ 6 12 24
A. 21 B. 30
C. 36 D. 48

Cumulative Practice
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7. Which expression shows factoring 12x + 54 using the GCF?

F. 2(6x + 27) G. 3(4x + 18)

H. 6(2x + 9) I 12(:+§J

8. 'lhe distance traveled by a high-speed train is proportional to the number of hours
traveled. Which of the following is net a valid interpretation of the graph?

¥
200

F00
&00
500
A0
300
200
100

Distance (kilometers)

The train travels 0 kilometers in 0 hours.
The unit rate is 200 kilometers per hour.

After 4 hours, the train is traveling 800 kilometers per hour.

O N = »

The train travels 800 kilometers in 4 hours.

9. Which graph represents a number that is at most —2?

T e B s e o o e
—5 —d} —3 —d —1 0 1 ra 3 4 5

G, T ——————— i
—5 —d} —3 —2 —1 0 1 I 3 4 5
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. ) 1. .
10. A map of the state where your friend lives has the scale _ in. : 10 mi.

=

Part A Your friend measured the distance between her town and the state
. 1.
capital on the map. Her measurement was 4 ) inches. Based on

your friend’s measurement, what is the actual distance (in miles)
between her town and the state capital? Show your work and
explain your reasoning.

Part B Your friend wants to mark her favorite campsite on the map. She knows
that the campsite is 65 miles north of her town. What distance on the
map (in inches) represents an actual distance of 65 miles? Show your
work and explain your reasoning.

11. What is the value of the expression —56 +~ (—8)?

12. 'lhe quantities x and y are proportional. What is the missing value
in the table?
| v |

X
5
10
7
g
18
':I' ||
15
= 30
7 .
4
A. 38 B. 42
C. 16 D. 56

13. 'To begin a board game, you place a playing piece at START. On your first three
turns, you move ahead 8 spaces, move back 3 spaces, and then move ahead
2 spaces. How many spaces are you from START?

F. 2 G. 3

H. 7 l. 13

Cumulative Practice

231



Fractions, Decimals, and Percents

The Percent Proportion

The Percent Equation

Percents of Increase
and Decrease

Discounts and Markups

Simple Interest

|'"
Chapter Learning Target:

Understand fractions, decimals, and percents.

Chapter Success Criteria:
I can rewrite fractions, deamals,
and percents.
| can compare and order fractions,
decimals, and percents.
W | can use the percent proportion or percent
equation to find a percent, a part, or
a whole.
W | can apply percents to solve
real-life problems.

\,




f.

STEAM Video Tornado!

More tornadoes occur each year in the United States
than in any other country. How can you use a percent to

describe the portion of tornadoes in the United States
that occur in your state?

Watch the STEAM Video “Tornado!” Then answer the
following questions.

1. 'lhe map below shows the average annual number of

tornadoes in each state. Which regions have the most
tornadoes? the fewest tornadoes?

2. Robert says that only Alaska, Hawaii, and Rhode Island
average less than 1 tornado per year. What percent of
states average more than 1 tornado per year?

Performance Task Tornado Alley

After completing this chapter, vou will be able to use

the concepts you learned to answer the questions in the
STEAM Video Performance Task. You will be given
information about the average annual numbers of tornadoes
in several states over a 25-year period. For example:

Texas: 147
Kansas: 92
Oklahoma: 65

lowa: 49

You will be asked to solve various percent problems
about tornadoes. Why is it helpful to know the percent
of tornadoes that occur in each state?




-

Getting Ready for Chapter

Chapter Exploration

Work with a partner. Write the percent of the model that is shaded. Then write the
percent as a decimal.

e
¥ cent |

Simplify.

Write the fraction as a decimal.

A W

8. WRITE A PROCEDURE Work with a partner. Write a procedure for rewriting
a percent as a decimal. Use examples to justify your procedure.

Vocabulary

‘The following vocabulary terms are defined in this chapter. Think about
what each term might mean and record your thoughits.

percent of change percent of decrease discount

percent of increase percent error markup




Fractions, Decimals,

&
and Percengs

Learning Target: Rewrile fractions, decimals, and percents using different representations.

Success Criteria:  + | can wrile percents as decimals and decimals as percents.
* | can wrile fractions as decimals and percents.
Iu\.-_ * | can compare and order fractions, decimals, and percents. __/

Comparing Numbers in Different Forms

FLORIDA Work with a partner. Determine which number is greater. LExplain

STANDARDS your method.
MAFS.JLE.23
a. T%salestax or zll] sales tax
b. 0.37 cup of flour or ;cur.r of flour
c. :-il'n:h wrench or 0.375-inch wrench /
>
d. l}i:_i dollars or 12.56 dollars
b ]
e. Ezﬂuid ounces or 5.6 fluid ounces
‘ﬂ
“
EXPLORATION 2 Ordering Fractions, Decimals, and Percents

Work with a partner and follow the steps below.

Haﬂ] PHE“EE * Write five different numbers on individual slips of paper. Include at least

one decimal, one fraction, and one percent.

Make a Plan

Make a plan to order * (Jn a separate sheet of paper, create an answer key that shows your

the numbers. How numbers written from least to greatest.

might having a plan

help you o order * lixchange slips of paper with another group and race to order the

numbers quickly? numbers from least to greatest. Then exchange answer keys to check
\

your orders.
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Bar notation
indicates one or mcmj

repeating digits.

@’@ Key ldeas

Writing Percents as Decimals

Words Hemove the percent symbol. Then divide by 100, which moves the
decimal point two places to the left.

Numbers §29, = Eg.'ﬁ = (0.82 2.45% = 02.45% = 0.0245

L

Writing Decimals as Percents

Words Multiply by 100, which moves the decimal point two places to the
right. Then add a percent symbol.

Numbers 047 = 0.47 = 47% 0.2 =0.222,. . =2272%
A A A i

%

34\ [JIE Converting Between Percents and Decimals o

Write each percent as a decimal or each decimal as a percent.
Use a model to represent each number.

a. 61% = 61.% = 0.61 b. 8% = 08.% = 0.08
h_a_s R
= T
c. 0.27 =027 =27T% d 03=0333...=333%
'\-\..I"J '-JJ

Tr Y It Write the percent as a decimal or the decimal as a percent.
Use a model to represent the number.

1. 39% 2. 12.6% 3. 0.05 4. 1.25
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m Writing Fractions as Decimals and Percents "

Write each fraction as a decimal and a percent.
4
a.
. 5
For a fraction = 4 4x20 B0
: i — — = 80% = 0.4
with a denominator 5 swol 100
of 100, — = n%. s
100 S0, - can be written as 0.8 or 80%.
15 1.3636
b. 1‘1 11/15.0000
— 11
Llse long division to divide 15 by 11. 10
— 33
15 _ - it %
1 = 1.36 - 70
— 66
Write 1.36 as a percent. 3 _ ™y 40
The remainder | 3
1.36 = 1.3636... = 136.36% | repeats.So,it [~ -
Is a repeating B
Hthiewnal. = 4
15 . o -
S0, - can be written as 1.36 or 136.36%.
Tr Y It Write the fraction as a decimal and a percent.
5. z 6. ' 7. U g

(i) 3 1000
o

s

W —

E:_ Self-Assessment for Concepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

CONVERTING BETWEEN PERCENTS AND DECIMALS Write the percent as a
decimal or the decimal as a percent. Use a model to represent the number.

9. 16% 10. 66.6% 11. 0.18 12. 2.3

WRITING FRACTIONS AS DECIMALS AND PERCENTS Write the fraction as
a decimal and a percent.

13. 14, °
10 4
15. ' 16. 7

2000 15 —‘)
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m Modeling Real Life ~N

An ice rink is open December through February. lThe table shows the
attendance each month as a portion of the total attendance. How many
times more guesis visit the ice rink in the busiest month than in the leasit

busy month?

Month December | January | February
3
Portion of Guests 0.72 = 16%

3 .
Write - - and 16% as decimals.

12

3 2
anuary: =~ — =0.12 February: 16% = 16.% = 0.16
’ y 23 100 TV
o 2 The busiest month was December, the second busiest month was February,

and the least busy month was January. So, divide 0.72 by 0.12.

6.
0.12)0.72 » 12072,
I_,.-:‘ A, _.-'I —
‘_. _.‘- _ F'.J
ot 0

L Multiply each number by “II:]EIJ

S0, 6 times more guests visit the ice rink in the busiest month than in
the least busy month.

:-® Self-Assessment for Problem Solving —y

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

17. An astronaut spends 53% of the day working, 0.1 of the day eating,
l?;: of the day sleeping, and the rest of the day exercising. Order the

events by duration from least to greatest. Justify your answer.

18. 3 DEEPEE! A band plays one concert in Arizona, one concert

in California, and one concert in Georgia. In California, the band

earned ) the profit that they earned in Arizona. Of the total profit

-

earned by the band, 32% is earned in Arizona. How many times more
money did the band earn at the most profitable concert than at the
least profitable concert? Justify your answer.
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6.1 Practice @ oo
» Review & Refresh

Find the missing dimension. Use the scale 1: 15.

ltem Model Actual
1. | Figure skater Height: in. | Height: 67.5in.
2. | Pipe Length: 5 fit Length: ft

Simplify the expression.
3. 2(3p—6)+4p 4. 5n—34an+ 1)

5. Whatis the solutionof2n — 4 > —127

A. n=—10 B. n< —1 C. n=-2 D. n=—41

B> Concepts, Skills, & Problem Solving

COMPARING NUMBERS IN DIFFERENT FORMS Determine which number is greater.
Explain yvour method. (5ee Exploration 1, p. 235.)

2 . . 5
6. 1 - tons or 4.3 tons 7. 82% success rate or G suCcess rate

CONVERTING BETWEEN PERCENTS AND DECIMALS Write the percent as a decimal or
the decimal as a percent. Use a model to represent the number.

8. 26% 9. 0.63 10. 9% 11. 06
12. 44.7% 13. 55% 14. 39.2% 15. 3.554
16. 123% 17. 0.041 18. 0.122 19. 49.92%

20. YOU BE THE TEACHER Your friend writes 4.8% as a decimal. Is your friend correct?
Explain your reasoning.

4.8% =465, . %=4888
st

WRITING FRACTIONS AS DECIMALS AND PERCENTS Write the fraction as a decimal
and a percent.

21. = 22. ° 23. * 24. -
JLALH] 4 83 3

25. ° 26. - 27. 28. |
b | 5 L JERLACH]

29, 17 30, ° 31, ! 32. =
b 11 Tal b |
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@ PRECISION Order the numbers from least to greatest.

33. 656.1%, 0.66, j 0.667 34. j 21%, 0.2, ;{t

MATCHING Tell which letter shows the graph of the number.

i 5
35. ; 36. 0.812 37. . 38. 79.5%
A B C D
— e e

|
T
075 0.k 0.7 0.78 079 0.80 081 082 0.83 .84 0.8

39. O PROBLEM SOLVING ‘Ihe table shows the portion of Grade | Participation
students in each grade that participate in School Spirit
Week. Order the grades by portion of participation from b 0.64
least to greatest. y 3
2
40. MODELING REAL LIFE 'The table shows the portion of gold g 65%

medals that were won by the United States in five summer
Olympic games. In what year did the United States win the least
portion of gold medals? the greatest portion? Justify your answers.

Year 2000 | 2004 [ 2008 2012 l 2016 |
Portion of Gold 1275 : 015 46
Medals Won - 301 ' 150 307

41. @ PROBLEM SOLVING You, your friend, and your cousin have a
basketball competition where each person attempts the same number

. 7
of shots. You make 70% of your shots, your friend makes 9 of her shots,

and your cousin makes 0.72 of his shots. How many times more shots
are made by the first place finisher than the third place finisher?

42, W “EEPER! 'Three different mixtures contain
small amounts of acetic acid. Mixture A is 0.036 acetic
acid, Mixture B is 4.2% acetic acid, and Mixture C

is - acetic acid. Explain how to use this information

to determine which mixture contains the greatest
amount of acetic acid.

43. MODELING REAL LIFE Over 44% of the 30 students in a class read a
book last month. What are the possible numbers of students in the class
who read a book last month? Justify your answer.

44, @ NUMBER SENSE Fill in the blanks using each of the numbers
(-7 exactly once, so that the percent, decimal, and fraction below are

ordered from least to greatest. Justify your answer.

T
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Learning Target:

Success Criteria:

Use the percent proportion to find missing quantities.

= | can wrile proportions Lo represent percent problems.
* | can solve a proportion Lo find a percent, a part, or a whole.

FLORIDA
STANDARDS

MAFS.7.RP.1.3
MAF5.JLE2.3

Math Practice

Use a Model

Whal guantities are

given in each model?

How can you use

these quantities lo

answer the queslions
kin parl (b)?

A

Using Percent Models

Work with a partner.

a. Complete each model. Explain what each model represents.

Percent
0% ? 100%
0 7 30
Mumber
Percent
0% 7 0% ? B0% 100%
a 15 ? 45 ? 75
Mumber
Percent
0% ? ? 100% 1333%
i ] 7 ? ? Ui
Mumber

b. Use the models in part (a) to answer each question.

« What number is 50% of 307

« 15is what percent of 75?

. 1
« 96 is 13:53'}3 of what number?

¢. How can you use ratio tables to check your answers in part (b)? How can
you use proportions? Provide examples to support your reasoning.

d. Write a question different from those in part (b) that can be answered

using one of the models in part (a). Trade questions with another group
and find the solution.
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@f@ Key ldea

The Percent Proportion

Words You can represent “a is p percent of w” with the proportion

=_F
w100

where a is part of the whole w, and p%, or lpmJ is the percent.
¢
> Numbers 3 out of 4 is 75%.
ems,
\n percent probl J—
the word of :::ﬂllie Pt L4 ., t.'|
. . - Ercen
{'ﬂ“ﬂWEd hli | |r WI'ID'EJ = 4 100 ', P r

%

m Finding a Percent %

What percent of 15is 127
A Write the percent proportion.
w100 P Prop
l2_r Substitute 12 fora and 15 for w.
15 1M
12 P - :
100 + . 100 + 100 Multiplication Property of Equality
e 80 = p Simplity.
i
-~ -
n also use a rato So, B0% of 15is 12.
ou
=3 ?_1_3 Check Use a model to check your answer.
St

Percent
0% 20% 40% 60% B0% 100%

v

0 3 [+ q 12 15
MNumber

Tr Y It Write and solve a proportion to answer the question.

1. What percent of 5 is 3% 2. 24 iswhat percent of 20?

J
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m Finding a Part

m Finding a Whole

What number is 0.5% of 2007

=P Write the percent proportion.
w100
i 0.5 :
= Substitute 200 for w and 0.5 for p.
20 100
a=1 Multiply each side by 200.

50, 1 is 0.5% of 200.

Tr}" It Write and solve a proportion to answer the question.

3. What number is 80% of 607 4. 10% of 40.5 is what number?

150% of what number is 307

a-F Write the percent proportion.
w100

30 15400 .

== Substitute 30 for a and 150 for p.
w 1)
3000 = 150w Cross Products Property
20 = w Divide each side by 150.

S0, 150% of 20 is 30.

Tf'}" [t Write and solvea proportion to answer the question.

. 1.
5. 0.1% of what number is 47 6. , is 25% of what number?

=

J

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

7. USING THE PERCENT PROPORTION Write and solve a proportion to
determine what percent of 120 is 54.

50 100 8. (L) CHOOSE TOOLS Use a model to find 60% of 30.

a 50 9. WHICH ONE DOESN'T BELONG? Which proportion at the left does
30 100 not belong with the other three? Explain your reasoning.

-® Self-Assessment for Concepts & Skills —

o,

Section 6.2  The Percent Proportion
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m Modeling Real Life \‘

‘The bar graph shows the sirengths of e
tornadoes that occurred in a state in

w70
a recent year. What percent of the _§ &0 58
tornadoes were EF1s? E 50
2 a0
';lﬁm You are given a bar graph that shows the =
_,/ number of tornadoes in each strength § 20
category. You are asked to find the E 10
percent of the tornadoes that were EF1s. -
_ Strength
Make a plan. / The total number of tornadoes, 145,
¢ is the whole, and the number of EF1
tornadoes, 58, is the part. Use the percent proportion
to find the percent of the tornadoes that were EF1s.
Solve and y
P : :
chedk. = Write the percent proportion.
,/'/ w100 P Prop
2 P .
= Substitute 58 for a and 145 tor w.
145 100
100 % —100. 7 Multiplication Property of Equality
145 100
40 = p Simplity.

S0, 10% of the tornadoes were EF1s.

Check Reasonableness
The number of EF1 tornadoes, 58, is less than half the total number of

tornadoes, 145. 50, the percent of the tornadoes that were EF1s should
be less than 50%. Because 40% < 50%, the answer is reasonable. /

/

Solve each exercise. Then rate your understanding of the
success criteria in your journal.

10. An arctic woolly-bear caterpillar lives for 7 years

Day Pictures and spends 90% of its life frozen. How many days
Uploaded of its life is the arctic woolly-bear frozen?
Monday 2
Tuesday 2
11. L DEEPER! 'The table shows the numbers of pictures yvou upload to a
Wednesday 4 social media website for 5 days in a row. How many total pictures do you
Thursday ] upload during the week when 32% of the total pictures are uploaded on
Saturday and Sunday?
Friday 8 ? y J)
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6-2 PI"aCtice Go to BigldeasMath.com to get
HELP with solving the exercises.

P Review & Refresh

Write the fraction as a decimal and a percent.

1.+ 2. 3. M g, !
100 1M g bt
Evaluate the expression whena = —15and b = —5.
+ 2
5. a<b g, 14 7.
P a+h
8. What is the solution of 9x = —1.87
A. x=-5h B. x=-0.2 C. x=02 D. x=25

> Concepts, Skills, & Problem Solving

@ CHOOSE TOOLS Use a model to answer the question. Use a proportion to
check your answer. (5ee Exploration 1, p. 241.)

9. What number is 20% of 807 10. 10 iswhat percent of 4107
11. 15is 30% of what number? 12. What number is 120% of 707
13. 20 is what percent of 507 14. 48is 75% of what number?

USING THE PERCENT PROPORTION Write and solve a proportion to answer

the question.
15. What percent of 25 is 127 16. 14 iswhat percent of H6?
17. 25% of what number is 97 18. 36is 0.9% of what number?
19. 75% of 124 is what number? 20. 110% of 90 is what number?
21. What number is 0.4% of 407 22. 72iswhat percent of 457
a_p 23. YOU BE THE TEACHER Your friend uses the percent
w100 proportion to answer the question below. 1s your friend
b - — 1 ) correct? Explain your reasoning.
W To0
“10% of what number is 347"
w= 565

24. MODELING REAL LIFE Of 110 seventh-grade students, 15% earn
the Presidential Youth Fitness Award. How many students earn
the award?

25. MODELING REAL LIFE A salesperson receives a 3% commission
on sales. The salesperson receives $180 in commission. What is
the amount of sales?
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USING THE PERCENT PROPORTION Write and solve a proportion to answer

the question.
26. 0.5 is what percent of 207 27. 14.2is5 35.5% of what number?
28. : is 60% of what number? 29. What number is 25% nf;?

30. MODELING REAL LIFE You are assigned 32 math exercises for homework. You
complete 75% of the exercises before dinner. How many exercises do you have
left to do after dinner?

Campground 31. MODELING REAL LIFE Your friend

35 earns $10.50 per hour, which is 125% of

20 5 = her hourly wage last year. How much
5 = - did your friend earn per hour last year?
& 20
E 15
E 10 — W S 32. MODELING REAL LIFE 'The bar graph
= 5 Iil 3 r‘]__l shows the numbers of reserved

1 . :
e e o ESat Sun campsites at a campground for one
Day week. What percent of the reservations

were for Friday or Saturday?

33. @ PROBLEM SOLVING Your friend displays the _

results of a survey that asks several people to vote

on a new school mascot.
a. What is missing from the bar graph? o
=1
b. What percent of the votes does the S
least popular mascot receive? Explain
your reasoning. L

Raven WViper Wol Tian Tiger

c. 'There are 124 votes total. How many
votes does tiger receive?

MName

:VW Dic DEEPER Y quarterback completes 18 of 33 passes
during the first three quarters of a football game. He
completes every pass in the fourth quarter and 62.5%
of his passes for the entire game. How many passes
does the guarterback throw in the fourth quarter?
Justify your answer.

35. @ REASONING 20% of a number is x. What is
100% of the number? Assume x = 0.

36. @ STRUCTURE Answer each question. Assume x = (.

a. What percent of #ixis 5x?
b. Whatis 65% of 80x?
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Learning Target: Use the percent equation to find missing quantities.

Success Criteria:  + | can wrile equations to represent percent problems.
* | can use the percent equation to find a percent, a part, or a whole.

Using Percent Equations

Work with a partner.
FLORIDA
STANDARDS a. 'lThe circle graph shows the number of votes received by each candidate
MAFSTRP13 during a school election. 5o far, only half of the students have voted.

MAFS.7.LL23 Find the percent of students who voted for each candidate. Explain

your method.

Votes Received by Each Candidate

Person A Person B
12 15

Person C
9

H 3 “' P rac HEE bh. You have learned that p;r: = percent. Solve the equation for the “part.”
Woe

Explain your reasoning.
Use Equations "
How does the Final Results
equation you wrole ¢. 'lhe circle graph shows the final results
in part (b) compare of the election after every student
::' the F!:ntinEzplain voted. Use the equation you wrote in Person A Person B

\_ | . part (b) to find the number of students 20%
i 25%
who voted for each candidate.
Person C
d. Use a different method to check your PersonD 20%

answers in part (c). Which method do 35%
you prefer? Explain.
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@@ Key ldea

The Percent Equation
Words ‘lorepresent “ais p percent of w,” use an equation.
kpercent .
- . a=phew .
| part ot the whnle} ) A whole |
Numbers 15 = 50% « 30 15 =0.5+30 15 = 1 « 30
. 2
m Finding a Part of a Number \
o Percent
What number is 24% of 507 Estimate 0%  25% 100%
_ a=p%he+w Wirite the percent equation. 0 11‘, c 50
R b Number
emember to 24 : 24 .
convert a percent = = oo * 50 Substitute 100 for p% and 50 for w.
to a fraction or a
decimal when using — 12 Simiplify.
the percent equation.
For Example: 1, write So, 12 is 24% of 50. Reasonable? 12~125 ¢
24

24% as —

Il\ 100°

Tr}" It Write and solve an equation to answer the question.
1. What number is 10% of 207

2. What number is 150% of 407?

m Finding a Percent

9.5 is what percent of 257

a=p%w Wirite the percent equation.
0.5 = p%+ 25 Substitute 9.5 for a and 25 for w.
95 _pRe2s Division Property of Equality
23 23
0.38 = p% Simplify.

Because (1.38 equals 38%, 9.5 is 38% of 25.
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Tr}" It Write and solve an equation to answer the question.

3. 3iswhat percent of 6007

4. 18 is what percent of 207 J/]
39 is 52% of what number?
Another Method a=p%H e w Write the percent equation.
Use a ratio table. 39 = 052 w Substitute 39 for a and 0.52 for p%.
~4 X3
S nS N 39 052w :
= Division Property ot Equali
Part 52 | 13 | 39 \ ‘/ 0.52 0.52 perty o Equatity
Whole 100 | 25 T = I SIIT'IFI|I1'5|'
W AN
+~4 %3
S50, 39 is 52% of 75.
Tﬂ" [t Write and solve an equation to answer the question.
5. 8is 80% of what number?

6. 90 is 180% of what number? —/J

e

H'_

ﬂ:o Self-Assessment forc oncepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

7. VOCABULARY Write the percent equation in words.

USING THE PERCENT EQUATION Write and solve an equation to
answer the question.

8. 14iswhat percent of 70? 9. What number is 36% of 857

10. 9is12% of what number? 11. 108 is what percent of 727

12. DIFFERENT WORDS, SAME QUESTION Which is different?
Find “both"” answers.

What number is 20% of 557 55 is 20% of what number?

20% of 55 is what number? 0.2 = 55 is what number?
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m Modeling Real Life

You are paying for lunch and receive the bill shown.

8th Street Cafe

a. Find the percent of sales tax on the food total.

DaTe:  MavDh  12:45FM Answer the question: $1.65 is what percent of $27.50?
TABLE: 29
SERVER: JANE a=p%-w Write the percent equation.
Food Total 27.50 o . _
Tax 1.65 1.65 = p% + 27.50 Substitute 1.65 for a and 27.50 for w.
Subtotal .1 .. .
. i 0.06 = p% Divide each side by 27.50.
T1p:
TOTAL: Because 0.06 equals 6%, the percent of sales tax is 6%.
Thank You

b. You leave a 16% tip on the food total. Find the total amount you

pay for lunch.

Answer the question: What tip amount is 16% of $27.507?

a=p%h«w Wirite the percent equation.
= 0.16 + 27.50 Substitute 0.16 for p% and 27.50 tor w.
= 4.40 Multiply.

‘The amount of the tip is $4.40.

S0, you pay a total of $29.15 + $4.40 = §33.55.

b

f-

>

Solve each exercise. Then rate your understanding of the success criteria

in your journal

13. s UEEFER! A school offers band and

chorus classes. 'lhe table shows the percents
of the 1200 students in the school who are
enrolled in band, chorus, or neither class.
How many students are enrolled in both
classes? Explain.

Water Tank Bis 11:15.

a. How much water is in each tank?

with water?

=\ Self-Assessment for problem Solving ——

Class | Enrollment

Band 31%
Chorus 28%
Neither 412%

b. What percent of the total volume of both tanks is filled

14. Water Tank A has a capacity of 550 gallons and is 66% full. Water
Tank B is 53% full. The ratio of the capacity of Water Tank A to

250 Chapter 6 Percents



6-3 PI"aCtice Go to BigldeasMath.com to get
HELP with solving the exercises.

P Review & Refresh

Write and solve a proportion to answer the question.

1. 30% of what number is 9? 2. 412 is what percent of 80?

3. What percent of 36 is 207 4. What number is 120% of 80?
Find the distance between the two numbers on a number line.

" . .
5. —4and 10 6. — " and 4 7. —5d and —1 > 8 —43and7.5
3 3 5 10

9. 'There are 160 people in a grade. The ratio of boys to girls is 3 to 5. Which
proportion can you use to find the number x of boys?

B Concepts, Skills, & Problem Solving

Votes Received by

USING PERCENT EQUATIONS 'The circle graph shows the Each Candidate

number of votes received by each candidate during a
school election. Find the percent of students who voted
for the indicated candidate. (See Exploration 1, p. 247.)

10. Candidate A

~ Candidate C
36

11. Candidate B
12. Candidate C

USING THE PERCENT EQUATION Write and solve an
equation to answer the question.

13. 20% of 150 is what number? 14. 45 is what percent of 60?

15. 35% of what number is 357 16. 0.8% of 150 is what number?
17. 29 is what percent of 20? 18. 0.5% of what number is 127
19. What percent of 300 is 517 20. 120% of what number is 1027

YOU BE THE TEACHER Your friend uses the percent equation to answer
the question. Is your friend correct? Explain your reasoning.

21. What number is 35% of 20? 22. 30is 60% of what number?
a= Pi - W a= Fﬁ s
=035 .20 : =06+30
=7 =15
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23. MODELING REAL LIFE A salesperson receives a 2.5% commission on
sales. What commission does the salesperson receive for $8000 in sales?

24. MODELING REAL LIFE Your school raised 125% of its
fundraising goal. The school raised $6750. What was the goal?

25. MODELING REAL LIFE 'lhe sales tax on the
model rocket shown is $1.92. What is the percent
of sales tax?

PUZZLE 'There were n signers of the
Declaration of Independence. The youngest
was Ldward Rutledge, who was x years old.
‘The oldest was Benjamin Franklin, who
was y years old.

26. xis25% of 104. What was Rutledge’s age?
27. 7Tis 10% of y. What was Franklin's age?

28. nis 80% of y. How many signers
were there?

Favorite Sport

29. '@ LOGIC How can you tell whether a percent of a number
will be greater than, less than, or equal to the number? Give

examples to support your answer.

30. @ PROBLEM S0LVING In a survey, a group of students is asked
their favorite sport. Eighteen students choose "other” sports.

a. How many students participate in the survey?

b. How many choose foothall?

31. TRUE OR FALSE? Tell whether the statement is true or false. Explain your reasoning.

If Wis 25% of Z, then £ : Wis 75:25.

32. At a restaurant, the amount of your bill before taxes and tip is
$19.83. A 6% sales tax is applied to your bill, and you leave a tip equal to 19% of
the original amount. Use mental math to estimate the total amount of money
you pay. Explain your reasoning. (Hint: [Jse 10% of the original amount.)

33. @ REASONING 'The table shows your test results Test Score | Point Value
in a math class. What score do you need on the last 83% 100
test to earn 90% of the total points on the tests? 91.6% 250
88% 150
? 300
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n,

Learning Target:

Success Criteria:

Percents of ‘I;m*trease

and Decrease

Find percents of change in quantities.

* | can explain the meaning of percent of change.
* | can find the percent of increase or decrease in a quantity.
* | can find the percent error of a guantity.

FLORIDA
STANDARDS

MAFS.7.RP.1.3
MAF5.JLE2.3

Math Practice

Check Progress

As the number of
dams increases, what
should be true aboul
the number of young
salmon that pass

through unharmed?
L A

Exploring Percent of Change
Work with a partner.

Each year in the Columbia River Basin, adult salmon swim upriver to sireams
to lay eggs.

To go up the river, the adult salmon
use fish ladders. But to go
down the river, the young
salmon must pass
through several dams.

At one time, there were
electric turbines at each
of the eight dams on
the main stem of the
Columbia and Snake
Rivers. About 88% of
the young salmon

pass through a single
dam unharmed.

o orps of Engineers
Dams

Dams cenied by
others

a. One thousand young salmon pass through a dam. How many pass
through unharmed?

b. One thousand young salmon pass through the river basin. How many
pass through all 8 dams unharmed?

¢. By what percent does the number of young salmon decrease when
passing through a single dam?

d. Describe a similar real-life situation in which a quantity increases by a
constant percent each time an event occurs.
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m

A percent of change is the percent that a quantity changes from the
original amount.

Key Vocabulary )

percent of change,

p. 24 amount of change
percent of increase, percent of change —

p. 254
percent of decrease,

. @F@ Key ldea

percent error, p. 256

original amount

Percents of Increase and Decrease

When the original amount increases, the percent of change is
called a percent of increase.

. new amount — original amount
percent of increase = —
original amount

When the original amount decreases, the percent of change is
called a percent of decrease.

original amount — new amount
percent of decrease — - .
original amount

L

m Finding a Percent of Increase e

‘The table shows the numbers of hours you spent online last weekend.
. What is the percent of change in your time spent online from
Saturday 2 Saturday to Sunday?

Day Hours Online

Sunday 1.5 ‘The time spent online Sunday is greater than the time spent online
Saturday. S0, the percent of change is a percent of increase.

) new amount — original amount
percent of increase = -
original amount

45— 2 .
— Substitute.
2
=2 Subtract.
2
= 1.25, or 125% Write as a percent.

S0, your time spent online increased 125% from Saturday to Sunday.

Tf'}" It Find the percent of change. Round to the nearest tenth of a
percent if necessary.

1. 10inches to 25 inches 2. 57 people to 65 people .
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m Finding a Percent of Decrease N

‘The bar graph shows a softball
player’s home run totals. What
was the percent of change

from 2016 to 20177

‘The number of home runs
decreased from 2016 to 2017.
50, the percent of change is a
percent of decrease.

Season

(1] 5 o 15 20 25 30 35
Home Runs

original amount — new amount
percent of decrease = - :
original amount

28 — 20

= — Substitute.
28
=5 Subtract.
28
= ().286, or 28.6% Write as a percent.

S0, the number of home runs decreased about 28.6% from 2016 to 2017.

Try It

3. In Example 2, what was the percent of change from 2014 to 2015%

i

o
:."o Self-Assessment forc oncepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

4. VOCABULARY What does it mean for a quantity to change by n%?

5. (/3 NUMBER SENSE Without calculating, determine which
situation has a greater percent of change. Explain.

* 5 bonus points added to 50 points

* 5 bonus points added to 100 points

FINDING A PERCENT OF CHANGE I1dentify the percent of change as an
increase or a decrease. 'Then find the percent of change.

6. 8 feetto 24 feet 7. 300 miles to 210 miles

.
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Q@ Key ldea

q Percent Error
- ; A percent error is the percent that an estimated amount differs from the
5
The amount af l‘f"’“‘ ' actual amount.
ways psilive.
al P amount of error
percent error =
actual amount
e

Modeling Real Life 5

You fill bags with about 16 ounces of homemade dog treats. The acceptable
percent error when filling a bag is 5%. Tell whether each bag is acceptable.

Find the percent error for each bag.

Bag A: 'The amount of error is Bag B: 'The amount of error is
16 — 15 = 1 ounce. 16.5 — 16 = (.5 ounce.

amount of error amount of error

]Z]EI‘EEI'II error — '[]EI'CEIH crror —

actual amount actual amount

1 0.5

16 16

== ().0625, or 6.25% == (.03125, or 3.125%

Because 6.25% > 5%, Bag A is not acceptable. Because 3.125% < 5%,
Bag B: 16.5 ounces Bag B is acceptable. il

2@ Self-Assessment for Problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

8. In one round of a game, you are asked how many bones are in a
human body. If the percent error of your answer is at most 5%, vou
earn two points. If the percent error is at most 10%, but greater than
5%, vou earn one point. You guess 195 bones. 'The correct answer is
206 bones. How many points do yvou earn?

I DIG DEEPER! TS manager of a restaurant offers a 20% decrease

in price to tennis teams. A cashier applies a 10% decrease and then
another 10% decrease. 1s this the same as applying a 20% decrease?
Justify your answer.

256 Chapter 6 Percents



6-4 PI"aCtice Go to BigldeasMath.com to get
HELP with solving the exercises.

P Review & Refresh

Write and solve an equation to answer the guestion.

1. What number is 25% of 647 2. 392 iswhat percent of 1127

3. 5is 5% of what number? 4. 18is 32% of what number?

Find the sum. Write fractions in simplest form.

5. 44 (_2] 6. —4.621 + 3.925 7. — 2+

B Concepts, Skills, & Problem Solving

EXPLORING PERCENT CHANGE You are given the percent of salmon that pass through
a single dam unharmed. By what percent does the number of salmon decrease when
passing through a single dam? (See Exploration 1, p. 253.)

8. 7% 9. B0% 10. 62% 11. 94%

FINDING A PERCENT OF CHANGE 1dentify the percent of change as an increase or a
decrease. Then find the percent of change. Round to the nearest tenth of a percent

if necessary.

12. 12 inches to 36 inches 13. 75 people to 25 people

14. 50 pounds to 35 pounds 15. 24 songs to 78 songs

16. 10 gallons to 24 gallons 17. 72 paper clips to 63 paper clips
18. 16 centimeters to 44.2 centimeters 19. 68 miles to 42.5 miles

20. YOU BE THE TEACHER Your friend finds the

percent increase from 18 to 26. 1s your friend 26—18_ 031 =31%
correct? Explain your reasoning. 26 :

.’ 21. MODELING REAL LIFE Last week, you finished

Level 2 of a video game in 32 minutes. Today,
vou finish Level 2 in 28 minutes. What is the
percent of change?

\ 22. MODELING REAL LIFE You estimate that a
\ baby pig weighs 20 pounds. The actual weight of
the baby pig is 16 pounds. Find the percent error.
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23. @ PRECISION A researcher estimates that a fossil is 3200 years old.
Using carbon-14 dating, a procedure used to determine the age of
an object, the researcher discovers that the fossil is 3600 years old.

a. Find the percent error.

b. What other estimate gives the same percent error?
Explain your reasoning.

FINDING A PERCENT OF CHANGE Identify the percent of change as an increase or a decrease.
'Then find the percent of change. Round to the nearest tenth of a percent if necessary.

24. ‘10! 25. Y10” 26. “to " 27. 20"

4 2 a2 5 & o 4

28. CRITICAL THINKING Lxplain why a change from 20 to 40 is a 100% increase,
but a change from 40 to 20 is a 50% decrease.

29. MODELING REAL LIFE ‘The table shows population data | _Year | Population
for a community. 2011 118,000

a. What is the percent of change from 2011 to 20177 2017 138,000

b. Predict the population in 2023, Explain
yOUr reasoning.

30. GEOMETRY Suppose the length and the width
of the sandbox are doubled.

a. Find the percent of change in the perimeter.

b. Find the percent of change in the area. 6

| 1 _l

10 ft

31. MODELING REAL LIFE A company fills boxes with about 21 ounces of cereal.

‘The acceptable percent error in filling a box is 2.5%. Box A contains 204 ounces
of cereal and Box B contains 21.5 ounces of cereal. Tell whether each box is an
acceptable weight.

S %

Q 32. @ PRECISION Find the percent of change from
June to September in the mile-run times shown.

33. CRITICAL THINKING A number increases by 10% and
then decreases by 10%. Will the result be greater than,
less than, or equal to the original number? Explain.

34. @ PROBLEM SOLVING You want to reduce your daily calorie consumption by
about 9%. You currently consume about 2100 calories per day. Use mental math
to estimate the number of calories you should consume in one week to meet your
gnal. Explain.

35. DITE2234 Donations to an annual fundraiser are 15% areater this year than

last year. Last year, donations were 10% greater than the year before. The amount
raised this year is $10,120. How much was raised two years ago?

36. '@ REASONING Forty students are in the science club. Of those, 45% are girls. This
percent increases to 56% after more girls join the club. How many more girls join?
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Learning Target: Solve percent problems involving discounts and markups.

Success Criteria:  + | can use percent models to solve problems involving discounts and markups.
= | can wrile and solve equations 1o solve problems involving discounts and markups.

Comparing Discounts
Work with a partner.

- . a :
o -_ best price? Use the percent models to justify your answer.
‘L Q Store A: Store B: Store C:

I| {,.—-\ Regular price: $45 Regular price: $49 Regular price: $39
% 7 40%

a. 'lThe same pair of earrings is on sale at three stores. Which store has the

FLORIDA Percent
STANDARDS 0% 100%
MAF5. TRP1.3
MAFS.7.EC.2.3
0 45
Dallars
Percent
0% 100%
0 49
Dollars
Percent
0% 100%

0 39
Dollars

H !ﬂl PHE“ ce b. You buy the earrings on sale for 30% off at a different store. You pay $22.40.

What was the original price of the earrings? Use the percent model to

Communicate justify your answer.
FrE{!EEIjr Percent
Explain to your 0% 100%
partner why 30% of
e aiguapre N I I N
part (b) is not the 0 22.40 Original
same as 30% of what Dollars Prica
you paid.

- =

¢. You sell the earrings in part (b) to a friend for 60% more than what
you paid. What is the selling price? Use a percent model to justify
VOLUT answer.
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Key Vocabulary f3) O:E@ Kﬂy ldeas

discount, p. 260
markup, p. 260

260

Chapter 6

Discounts

A discount is a decrease in the original price of an item.

Markups

To make a profit, stores charge more than what they pay. The increase
from what the store pays to the selling price is called a markup.

.

Finding a Sale Price N

'lhe original price of a video game is $35. What is the sale price?
Method 1: First, find the discount. The discount is 25% of $35.

a=p%hw Write the percent equation.
=0.25+35 Substitute 0.25 for p% and 35 for w.
= 8.75 Multiply.

Next, find the sale price.

Sale price — Original price —  Discount
— 35 — 8.75
= 26.25
So, the sale price is $26.25.

Method 2: llse the fact that the sale price is 100% — 25% = 75% of the
original price.

Find the sale price.

Sale price = 70% of $35 Check
Percent
=075« 35 0% 25% 75% 100%
= 26.25 v‘/
1] 8.7% 2625 35
Mumber

So, the sale price is $26.25.

Try It

1. 'lhe original price of a skateboard is $50. The skateboard is on sale for
20% off. What is the sale price?

J
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m Finding an Original Price

What is the original price of the cleats?

'The sale price is 100% — 40% = 60%
of the original price.

Answer the question:

33 is 60% of what number?

a=p%hew Write the percent equation.
3IB=06+w Substitute 33 for a and 0.6 for p%.
5h = w Divide each side by 0.6.

S0, the original price

of the cleats is $55. Check
Percent
0% 60 % 100%
] 1
0 33 o
Mumber

Try It
2. 'lhe discount on a DVD is 50%. It is on sale for $10. What is the original
price of the DVD?

o

v-@ Self-Assessment forc oncepts & Skills —

-

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

3. WRITING Describe how to find the sale price of an item that
has a 15% discount.

FINDING A SALE PRICE Find the sale price. Use a percent model to
check yvour answer.

4. A portable table tennis set costs $30 before a 30% discount.
5. 'lhe original price of an easel is $70. The easel is on sale for 20% off.

FINDING AN ORIGINAL PRICE Find the original price. Use a percent
model to check your answer.

g, 6. A bracelet costs $36 after a 25% discount.

- —
W 7. 'The discount on a toy robot is 40%. The toy robot is on sale for $54.
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m Modeling Real Life ~

A store pays 570 for a bicycle. What is the selling price when the
markup is 20%%
Method 1: First, find the markup. Method 2: llse a ratio table.
The markup is 20% of $70. ‘The selling price is 120% of
the cost to the store.
a=phew
=0.20+70 Percent | Dollars
- ll’.l b ___.-'" lﬂﬂ% $‘?ﬂ '\H.. |__|
- [ | -
Next, find the selling price. o o, %14 {:
% B ’f ] X B
Selli Costt M 120% 41
ling _ Costto Markup $
price store
= 70 + 14 S0, the selling price is $84.
= 84
Check
S0, the selling price Percent
is $84. 0% 20% 100% 120%
0 14 o B4
Number
!
i

s

W
W —

=] Self-Assessment for Problem Solving

Solve each exercise. Then rate your understanding of the success criteria

in your journal.

8. You have two coupons for a store. 'The first coupon
applies a $15 discount to a single purchase, and the second coupon
applies a 10% discount to a single purchase. You can only use one
coupon on a purchase. When should you use each coupon? Explain.

9. Astore sells memory cards for $25 each.

a. The markup for each memory card is 25%. How much did the
store pay for 50 memory cards?

b. 'The store offers a discount when a customer buys two or more
memory cards. A customer pays 547.50 for two memory cards.
What is the percent of discount?

¢. How much does a customer pay for three memory cards if the

store increases the percent of discount in part (b) by 2%? —/
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6.5 Practice

P Review & Refresh

Go to BigldeasMath.com to get
HELP with solving the exercises.

Identify the percent of change as an increase or a decrease. Then find the percent of
change. Round to the nearest tenth of a percent if necessary.

1.
3.

16 meters to 20 meters

15 ounces to 5 ounces

2. 9 points to 41 points

4. 38 staples to 55 staples

Find the product. Write fractions in simplest form.

5.

)

6. —1.58(6.02)

7. —:!{ — 21}
8

B Concepts, Skills, & Problem Solving

COMPARING DISCOUNTS 'lhe same item is on sale at two stores. Which one is the
better price? Use percent models to justify your answer. (See Exploration 1, p. 259.)

8. 60% off $60 or 55% off $50 9.

USING TOOLS Copy and complete the table.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,

85% off $90 or 70% off $65

Original Price Percent of Discount Sale Price

580 20%

$42 15%

$120 80%

$112 32% | !

569.80 60%

25% 540
5% $57
80% 590
61% $72
15% $146.51

$60 545

$82 $65.60

$95 $61.75

FINDING A SELLING PRICE Find the selling price.
Cost to store: 550 24. Costto store: S80 25. Cost to store: $1410

23.

Markup: 10%

Markup: 60%

Markup: 25%

Section 6.5 Discounts and Markups
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26. YOU BE THE TEACHER A store pays $60 for an item.
Your friend finds the selling price when the markup
15 20%. s your friend correct? Explain your reasoning.

0.2($60)=%12
So, the selling priceis $12.

‘.“% 27. @ STRUCTURE 'The scooter is being sold at a 10% discount. 'The
G original price is shown. Which methods can you use to find the new

o Multiply $42.00 by 0.9,

sale price? Which method do you prefer? Explain.

! Multiply $42.00 by 0.9. Multiply $42.00 by 0.1,
| then subtract from $42.00.

A w then add to $42.00. Multiply $42.00 by 0.9,
¥,

then subtract from $42.00.

28. @' NUMBER SENSE 'The original price of an item is p dollars. Is
the price of the item with an 18% markup the same as multiplying the
original price by 1.187 Use two expressions to justify your answer.

29. (@) PROBLEM SOLVING You are shopping for a
video game system.

a. At which store should you buy the system?

b. Store A has a weekend sale. What discount
must Store A offer for you to buy the
system there?

Store | Costto Store | Markup
A 5162 A40%
5155 J0%
C 5160 25%

30. L5 DEEFER! A pool manager balances the pH level of a pool. 'The price
of a bucket of chlorine tablets is $90, and the price of a pl test kit is $11.
'The manager uses a coupon that applies a 40% discount to the total cost of
the two items. How much money does the pool manager pay for each item?

31. @ PRECISION You buy a pair of jeans at a
department store.

a. What is the percent of discount to the nearest percent?

b. Whait is the percent of sales tax to the nearest tenth of

a percent?

¢. 'The price of the jeans includes a 60% markup.
After the discount, what is the percent of
markup to the nearest percent?

32. CRITICAL THINKING You buy a hicycle helmet
for $22.26, which includes 6% sales tax. The
helmet is discounted 30% off the selling
price. What is the original price?

Department Store

Jeans 39.89
Discount -10.00
Subtotal 29.99
Sales Tax 1.85
Total 31.94
Thank_You

33. @ REASONING A drone that costs $129.50 is discounted 40%. The next month,
the sale price is discounted an additional 60%. Is the drone now “free”? If so,

explain. If not, find the sale price.
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Learning Target: Understand and apply the simple interest formula.

Success Criteria:  + | can explain the meaning of simple interest.
* | can use the simple interest formula to solve problems.

Understanding Simple Interest

FLORIDA Work with a partner. You deposit $150 in an account that earns 6% simple

STANDARDS interest per year. You do not make any other deposits or withdrawals.
MAFSTRP1Z The table shows the balance of the account at the end of each year.
MAF5.7.EL.2.3
Years Balance

0 5150

1 5159

2 168

3 177

4 $186

5 $195

b 204

a. Describe any patterns you see in the account balance.
b. How is the amount of interest determined each year?

¢. How can you find the amount of simple interest earned when you are
given an initial amount, an interest rate, and a period of time?

H!"’I PH ctice d. You deposit 5150 in a different account that earns simple interest. The

Look for Patterns table shows the balance of the account each year. What is the interest
How does the pattemn rate of the account? What is the balance after 10 years?
in the balances help
you find the simple ‘
interest rate? Years “ ! 2 3

~ 4 Balance $150 $165 5180 $195 |
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Interest is money paid or earned for using or lending money. The principal is

Key Vocabulary 1)

interest, p. 266
principal, p. 266

simple interest, p. 266

An interest rate per
year is also called an
annual interest rate.

)

266 Chapter 6

Percents

the amount of money borrowed or deposited.

@@ Key ldea

Simple Interest

(" Annual interest rate ﬂ"|
| (in decimal form)

i ™y
Simple interest |
 Simp )

I = Pri

Algebra
t t i Time (in years) J

|; Principal .1'.

-

Words Simple interest is money paid or earned only on the principal.

Finding a Balance

You deposit $500 in a savings account. The account earns 3% simple
interest per year. What is the balance after 3 years?

1o find the balance, calculate the interest and add it to the principal.

I = Pri Write the simple interest formula.
= 500(0.03)(3) Substitute 500 for P, 0.03 for r, and 3 for ¢,
=45 Multiply.

The interest earned is $45 after 3 years.

S0, the balance is $500 + $45 = $545 after 3 years.

Try It

1. What is the balance of the account after 9 months?

e

Finding an Annual Interest Rate

You deposit $1000 in an account. 'The account earns $100 simple interest

in 4 years. What is the annual interest rate?
I= Pri Write the simple interest formula.

Substitute 100 for {, 1000 for P, and 4 for £.

Simplify.

Divide each side by 4000.

100 = 1000(r)(4)
100 = 40007
0.025 = r

So, the annual interest rate of the account is 0.025, or 2.5%.

N\
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Try It

2. You deposit 5350 in an account. 'The account earns $17.50 simple interest
in 2.5 years. What is the annual interest rate?

Finding an Amount of Time «\

A bank offers three savings accounts. The simple

annual interest rate is determined by the principal.
How long does it take an account
with a principal of $800 to earn
$100 in interest?

'The diagram shows that the interest rate for a principal of $800 is 2%.

I = Prt Write the simple interest formula.
100 = 800(0.02)(1) Substitute 100 for /, 800 for P, and 0.02 for r.
100 = 16¢ Simplify.
6.25 =1 Divide each side by 16.

50, the account earns $100 in interest in 6.25 years.

Try It

3. In Example 3, how long does it take an account with a principal of
$10,000 to earn $750 in interest? _‘/]

wlle
E::é Self-Assessment for Concepts & Skills ———

—

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

4. VOCABULARY Explain the meaning of simple interest.

USING THE SIMPLE INTEREST FORMULA Use the simple interest formula.

5. You deposit $20 in a savings account. The account earns 4% simple
interest per year. What is the balance after 4 years?

6. You deposit $800 in an account. The account earns 5360 simple interest
in 3 years. What is the annual interest rate?

7. You deposit $650 in a savings account. How long does it take an account
with an annual interest rate of 5% to earn $178.25 in interest? __/
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m Modeling Real Life 4

Understand

Chapter 6

i

You borrow $600 to buy a violin. The simple annual
interest rate is 15%. You pay off the loan after 2 years of

equal monthly payments. How much is each payment?

You are given the amount and simple annual interest
rate of a loan that you pay back in 2 years. You are asked
to find the monthly payment.

llse the simple interest formula to find the interest you
pay on the loan. Then divide the total amount you pay
by the number of months in 2 years.

I = Pri Write the simple interest formula.
= 600(0.15)(2) Substitute 600 for P, 0.15 for r, and 2 for t.
= 180 Multiply.

You pay $600 + $180 = $780 for the loan.

. 180
50, each monthly payment is oy S$32.50.

Look Back When yvou substitute 600 for I and 0.15 for r, you obtain
{ = 90t. 'This indicates that you pay $90 in interest each year.
So, in 2 years you pay 2(90) = $180 in interest. ../

e
E_:-I Self-Assessment for problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

8. You want to deposit $1000 in a savings account for 3 years. One bank
adds a $100 bonus to your principal and offers a 2% simple annual
interest rate. Another bank does not add a bonus, but offers 6% simple
interest per year. Which bank should you choose? Explain.

9. Your cousin borrows $1125 to repair her car. The simple annual interest
rate is 10%. She makes equal monthly payments of $25. How many

vears will it take to pay off the loan?

10. You borrow $900 to buy a laptop. You plan to pay off
the loan after 5 years of equal monthly payments. After 10 payments,
you have $1200 left to pay. What is the simple annual interest rate of
yvour loan?

Percents



6.6 Practice

» Review & Refresh

Find the selling price.

1. A store pays $8 for a pool noodle. 'The markup is 20%.

2. Astore pays $3 for a magazine. The markup is 5%.

Solve the inequality. Graph the solution.
3. x+5 =<2 4. b—2=—1

Go to BigldeasMath.com to get
HELP with solving the exercises.

5. w+6=-3

B Concepts, Skills, & Problem Solving

UNDERSTANDING SIMPLE INTEREST 'lhe table shows the balance of an account each
year. Whait is the interest rate of the account? What is the balance after 10 years?

(See Exploration 1, p. 265.)

Balance

5175

5189

5203

. Years | Balance L Years
0 40 0
1 542 1
2 $44 2
3 546 3

$217

FINDING INTEREST EARNED An account earns simple annual interest.
(a) Find the interest earned. (b) Find the balance of the account.

8. 3600 at 5% for 2 years 9. 51500 at 4% for 5 years
10. %350 at 3% for 10 years 11. 51800 at 6.5% for 30 months
12. $925 at 2.3% for 2.1 vears 13. 55200 at 7.36% for 54 months

14. YOU BE THE TEACHER Your friend finds the simple

interest carned on $500 at 6% for 18 months. Is
your friend correct? Explain your reasoning.

I= (500)(0.06)(18)
= $540

FINDING AN ANNUAL INTEREST RATE Find the annual interest rate.

15. 1 =524, P = %400, t = 2 years 16. [ = $562.50, I = 51500, = 5 years

17. 1 =854, PP = %900, t = 18 months 18. [ = 5160, P = 52000, r = 8 months

FINDING AN AMOUNT OF TIME Find the amount of time.

19. 1 =530, P =5%500,r = 3% 20. = 5720, P = 51000, r = 9%

21. =554, P = %800, r = 4.5% 22. [ = 5450, P = 52400, r = 7.5%

Section 6.6 Simple Interest
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23. FINDING AN ACCOUNT BALANCE A savings account earns 5% simple interest
per year. The principal is $1200. What is the balance after 4 years?

24. FINDING AN ANNUAL INTEREST RATE You deposit $100 in an account. The
account earns $18 simple interest in 9 months. What is the annual interest rate?

25. FINDING AN AMOUNT OF TIME You deposit $3000 in a CD (certificate of deposit) that
carns 5.6% simple annual interest. How long will it take to earn $336 in interest?

FINDING AN AMOUNT PAID Find the amount paid for the loan.
26. 51500 at 9% for 2 years 27. 52000 at 12% for 3 years

28. 52400 at 10.5% for 5 years 29. S4800 at 9.9% for 41 years

USING THE SIMPLE INTEREST FORMULA Copy and complete the table.

Principal | Annual Interest Rate Time Simple Interest
30. | 512,000 1.25% 5 years
31. 6.5% 18 months $828.75
32. | $15,500 8.75% $5425.00 w
33. 18,000 51 months $1252.50

34. MODELING REAL LIFE A family borrows money for a rainforest
tour. The simple annual interest rate is 12%. 'Lhe loan is paid
after 3 months. What is the total amount paid for the tour?

35. MODELING REAL LIFE You deposit $5000 in an account REainforest Tour
1 TR 1 1 & T . ¥ i T
e e g " ks $940
S Food $170
i 120
\ 36. MODELING REAL LIFE You borrow Sippics y
Q 4 51300 to buy a telescope. What is
« the monthly payment?

LY
ok | - | . .
. B 37. @ REASONING How many years will it take for $2000 to double at a

!li simple annual interest rate of 8%? Explain how you found your answer.

11.8% Simple Interest

Equal monthl
payn?en‘lﬁ for 2 ,;ars 38. L4 UEEPER! You take out two loans. After 2 years, the total interest

T \ for the loans is $1348. On the first loan, you pay 7.5% simple annual
/ interest on a principal of $800. On the second loan, you pay 3% simple
annual interest. What is the principal for the second loan?

39. @ REPEATED REASONING You deposit $500 in an account that earns 1% simple
annual interest. The interest earned each year is added to the principal to create a
new principal. Find the total amount in your account after each year for 3 years.

40. @ NUMEBER SENSE An account earns r% simple interest per year. Does doubling
the initial principal have the same effect on the total interest earned as doubling
the amount of time? Justify your answer.
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Connecting Concepts

=

» Using the Problem-Solving Plan

1. 'lhe table shows the percent of successful
hots for each team in a hockey game. A total Team Pe X of
SHOE ) ygame. At Successful Shots
of 55 shots are taken in the game. The ratio of
shots taken by the Blazers to shots taken by Blazers 10%
T 1 P ¥ 7
the Hawks is 6 : 5. How many goals does each Hawks 16%
tcam score?

Understand

the problem. -

You know that 55 shots are taken in a hockey game and that
the Blazers take 6 shots for every 5 shots taken by the Hawks.
You also know the percent of successful shots for each team.

Makeaplan. LIse a ratio table to determine the number of shots taken by each
# team. Then use the percent equation to determine the number of
successful shots for each team.

Solve and : ; : .
I al" . llse the plan to solve the problem. Then check your solution.

2. Fill in the blanks with positive numbers so that the sum of the
fractions is 37.5% of the first fraction. Justify your answer.

5 ( 4 ] Motorcycle
. - = 't
3. 'lThe graph shows the distance traveled by a motorcycle on a5
a dirt road. After turning onto a paved road, the motorcycle E a4
1 X 1 i y i o 3 - - — e _———— .
travels - mile L‘\’El‘}’q minute. Find the percent of change in E 2 [:1, 1?—1 | [ 14
. pr i 4 2 _:]
A W | IV T3)]
the speed of the motorcycle. Round to the nearest tenth of o ;

a percent if necessary. 01234567 x
Time (minutes)

Performance Task Tornado Alley

N

At the beginning of this chapter, you watched a STEAM
Video called "Tornado!” You are now ready to complete
the performance task related to this video, available

at BigldeasMath.com. Be sure to use the problem-solving
plan as you work through the performance task.

o
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F ch apt er R el1",i ew "' d,'"':;f"- Go to BigldeasMath.com to download

A= _// blank graphic organizers.

» Review Vocabulary

Write the definition and give an example of each vocabulary term.
;’ 3

i o

. percent of change, p. 254 percent error, p. 256 interest, p. 266
: g'___ percent of increase, p. 254 discount, p. 260 principal, p. 266
) percent of decrease, p. 254 markup, p. 260 simple interest, p. 266

#i'- » Graphic Organizers

You can use a Summary Triangle to explain a concept. Here is an example of
a Summary Triangle for writing a percent as a decimal.

e

Writing
a p&msnt
as a decimal

Kemove the percent
symbol. Then divide by 100,
Pk 5 which moves the decimal point
e two places to the left.
8\
. ] n%=n+100
Example: 76%=0.76
= ™ -
- Choose and complete a graphic organizer ~ ' wrl’tmgl t’“
to help vou study the concept. p— C'ﬂﬂ:’ ﬁihfﬂﬁ
. i 1. writing a decimal as a percent ‘ about this one.
2. comparing and ordering fractions,
decimals, and percents
n 3. the percent proportion h
f:;*_ | 4. the percent equation
P toal!
_’n, 5. percent of change - :
tl 6. discount ——
7. markup

I found this great Summary Triangle in my
G, Beautiful Beagle Magazine.”
Chapter 6 Percents



B Chapter Self-Assessment

As you complete the exercises, use the scale below to rate your understanding of the
success criteria in your journal.

! 2 3 4
| can do it | can do it on | can teach
I do not understand. with help. My oW, someone else.

-, 6.1 Fractions, Decimals, and Percents (op. 235-240)

- Learning Target: Rewrite fractions, decimals, and percents using different representations.

Write the percent as a decimal or the decimal as a percent. Use a model
to represent the number.

1. 714% 2. 2% 3. 221%
4. 0.17 5. 1.3 6. 0.079

Write the fraction as a decimal and a percent.

17 3 14
7. 8. 9.
20 8 9

10. For school spirit day, 11.875% of yvour class wears orange shirts,

5 . oy , '
2 of your class wears blue shirts, 0.15625 of your class wears white shirts,

and the rest of your class wears gold shirts. Order the portions of shirts
of each color from least to greatest. Justify your answer.

~ 6.2 The Percent Proportion (pp. 241-246)

Learning Target: Use the percent proportion to find missing quantities.

Write and solve a proportion to answer the question.

11. What percent of 60 is 18?
12. 40is what percent of 327

13. What number is 70% of 70?7
3.
14. . is 75% of what number?

15. About 29% of the Earth's surface is covered by land.
‘The total surface area of the Earth is about 510 million
square kilometers. What is the area of the Earth's surface
covered by land?
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~ 6.3 The Percent Equation (pp. 247-252)

Learning Target: Use the percent equation to find missing quantities.

Write and solve an equation to answer the question.

16. What number is 24% of 257 17. 9is what percent of 207
18. 60.8 is what percent of 327 19. 91 is 130% of what number?
20. 85% of what number is 10.2? 21. 83% of 20 is what number?

22. 15% of the parking spaces at a school
are handicap spaces. The school has
18 handicap spaces. How many parking
spaces are there in total?

23. Ofthe 25 students on a field trip,
16 bring cameras. What percent of
the students bring cameras?

u_earning Target: Find percents of change in quantities.

Identify the percent of change as an increase or a decrease. lThen find the percent
of change. Round to the nearest tenth of a percent if necessary.

24. 6 vyards to 36 yvards 25. 120 meals to 52 meals

26. You estimate that a jar contains 68 marbles.
'The actual number of marbles is 60. Find ’
the percent error. :

27. ‘The table shows the numbers
of skim boarders at a beach

Day I'h_.lumh-er of on Saturday and Sunday.
Skim Boarders ,
What was the percent of
Saturday 12 change in boarders from
. T '
Sunday 9 Saturday to Sunday?
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-, 6.5 Discounts and Markups (op. 259-264)

- KLearning Target: Solve percent problems involving discounts and markups.

Find the sale price or original price.

28. Original price: $50 29. Original price: ?
Discount: 15% Discount: 20%
Sale price: ? Sale price: §75

30. What is the original price of the tennis racquet?

31. A store pays 3550 for a pair of shoes. The markup is 25%.

a. What is the selling price for the shoes?

b. What is the total cost for a person to buy the shoes
including a 6% sales tax?

6.6 Simple Interest (pp. 265-270)

- uea rning Target: Understand and apply the simple interest formula.

An account earns simple interest. (a) Find the interest earned. (b) Find
the balance of the account.

32. 5300 at 1% for 3 years 33. 52000 at 3.5% for 4 years

Find the annual interest rate.

34. [ =517, "= §500, t = 2 years 35. 1= %426, P = $1200, t = 5 years

Find the amount of time.

36. 1= %60, "= %400, r = 5% 37. 1=8237.90, P = %1525, r = 2.6%

38. You deposit $100 in an account. The account earns $2 simple interest
in 6 months. What is the annual interest rate?

39. Bank A is offering a loan with a simple interest rate of 8% for
2 years. Bank B is offering a loan with a simple interest rate of 6.5%
for 3 years.

a. Assuming the monthly payments are equal, what is the monthly
payment for the four wheeler from Bank A? from Bank B?

b. Give reasons for why a person might choose Bank A and why a
person might choose Bank B for a loan to buy the four wheeler.
LExplain your reasoning.
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b Practice Test

N

Write the percent as a decimal, or the decimal as a percent. Use a model
to represent the number.

1. 0.96% 2. 1% 3. 25.5%
4. 0.6 5. 7.88 6. 0.58

Order the numbers from least to greatest.

7. B6%, :; 0.84, E,U.Hﬁ 8. 91.6%,0.91, :l.n.m?, 9.2%

Write and solve a proportion or equation to answer the question.

9. What percent of 28 is 217 10. 64 is what percent of 107

11. What number is 80% of 4572 12. 0.8% of what number is 67

Identify the percent of change as an increase or a decrease. Then find the
percent of change. Hound to the nearest tenth of a percent if necessary.

13. 4 strikeouts to 10 strikeouts 14. $24t0 518

Find the sale price or selling price.

15. Original price: $15 16. Cost to store: $5.50
Discount: 5% Markup: 75%
Sale price: ? Selling price: ?

An account earns simple interesi. Find the interest earned or the principal.

17. Interest earned: ? 18. Interest earned: 527
Principal: $450 Principal: ?
Interest rate: 6% Interest rate: 1.5%
Time: 8 years Time: 2 years

19. You spend 8 hours each weekday at school. (a) Write
the portion of a weekday spent at school as a fraction,
a decimal, and a percent. (bh) What percent of a week
is spent at school if you go to school 4 days that week?
Round to the nearest tenth.

20. Research indicates that 90% of the volume of an iceberg
is below water. The volume of the iceberg above the
water is 160,000 cubic feet. What is the volume of the
iceberg below water?

21. You estimate that there are 66 cars in a parking lot. The
actual number of cars is 75.

a. Find the percent error.

b. What other estimate gives the same percent error?
Explain your reasoning.
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_ Cumulative Practice

1. A movie theater offers 30% off the price of a
movie ticket to students from your school.
‘The regular price of a movie ticket is $8.50. What
is the discounted price that you pay for a ticket?

A. $2.55 B. $5.50

C. $5.495 D. 58.20

2. What is the least value of x for which the
inequality is true?

16 = —2x

3. You are building a scale model of a park
that is planned for a city. The model uses the scale
1 centimeter = 2 meters. The park will have a rectangular
reflecting pool with a length of 20 meters and a width of
12 meters. In your scale model, what will be the area
of the reflecting pool?

F. 60 cm” G. 120 cm®

H. 480 cm?® l. 960 cm®

4. Which proportion represents the problem?

“17% of a number is 43. What is the number?”

17 Ll 45
A = B. "=

43 1k 17 1000

Fid 17 43 17
c == D. =

43 100 b 10

5. Which list of numbers is in order from least to greatest?

F. 0.8, ;, 0%, 0.09 G. 0.09, z, 0.8, 70%

H. : 70%, 0.8, 0.09 l. 0.09, :, 70%, 0.8
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7. 'The number of calories you burn by playing basketball is proportional
to the number of minutes you play. Which of the following is a valid

. e 11
6. What is the value of ; + [— )?

4

interpretation of the graph?

Calories

Basketball

(1. 9)

2 3456 7 x

Minutes

: ) 1 X )
A. 'The unit rate is g calorie per minute.

B. You burn 5 calories by playing basketball for 45 minutes.

C. You do not burn any calories if you do not play basketball for at least 1 minute.

D. You burn an additional 9 calories for each minute of basketball you play.

8. Asoftball team is ordering uniforms. Each player receives one of each

of the items shown in the table.

ltem
Price (dollars)

Jersey

X

Pants

15.99

Hat
41.88

Socks
3.99

Which expression represents the total cost (in dollars) when there are

15 players on the team?

F. x+ 24.86

H. x+ 37290
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G.

15x + 372.90

l. x+ 387.90




9. Your friend solves the equation. What should your friend do to correct the error
that he made?

A. Multiply —45 by —3.
B. Add3to —415.
C. Add2to —15.

D. Divide —45 by —3.

—3(2 + w) = —45
2+w=—15

w=—17

10. You are comparing the costs of a certain model of ladder at a hardware store and
TR atan online store.
Solve

Ladders:
$350/ea.

Sales tax: 6%
of cost of ladder

Shipping & handling: |
E%UHJHQHﬂEE'

Part A What is the total cost of buying the ladder at each of the stores? Show
your work and explain your reasoning.

Part B Suppose that the hardware store is offering 10% off the price of the
ladder and that the online store is offering free shipping and handling.
Which store offers the lower total cost for the ladder? by how much?
Show your work and explain your reasoning.

11. Which graph represents the inequality —5 — 3x = —11.

F. - ; ;

-4 -3 -2 -1 0 1

H., St—f————

-4 -3 -2-1 0 1

*—
2 3
| |
1 !
2 3

¥

w -
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Probability

1k r
Probabil I't'f Chapter Learning Target:
Understand probability.

Ex Perimen tal and Chapter Success Criteria:
ThEﬂ I'E'tif.a I PI'-D bah | Il't""r' I can identify the possible outcomes

of a situation.
I can explain the meaning of expenmental

and thearetical probability.
M | can make predictions using probabilities.

Simulations ® | can solve real-life problems
using probability.

Compound Events

i //—-_-\t\ N
STEAM Video: “Massively Multiplayer
Rock Paper Scissors”

=




STEAM Video

Scissors

Performance Task

Vs

Massively Multiplayer Rock Paper Scissors

You can use experimental probability to describe the percent
of times that you win, lose, or tie in Rock Paper Scissors.
Describe a real-life situation where it is helpful to describe
the percent of times that a particular outcome occurs.

Waich the STEAM Video “Massively Multiplayer Rock
Paper Scissors.” Then answer the following questions.

1. ‘The table shows the ways that you can win, lose, or tie in
Hock Paper Scissors. You and your opponent throw the
signs for rock, paper, or scissors at random. What percent
of the time do you expect to win? lose? tie?

Your Throw

Rock | Paper | Scissors

lie win lose

lose tie win

Throw

Opponent’s

win lose lie

|

2. You play Rock Paper Scissors 15 times. About how many
times do you expect to win? Explain yvour reasoning.

Fair and Unfair Carnival Games

After completing this chapter, vou will be able to use
the concepts you learned to answer the questions in the
STEAM Video Performance Task.

You will be given information about a version of
Rock Paper Scissors used at a carnival. 'Then you will
be asked to design your own "unfair” carnival game
using a spinner or a number cube, and test your
game with a classmate.

In what ways can a game of chance be considered
fair? unfair? Explain your reasoning.




-

Getting Ready for Chapter

Chapter Exploration

Work with a partner.
1. Play Rock Paper Scissors 30 times. Tally your results in the table.
2. How many possible results are there?

3. Of the possible results, in how many ways can Player A win? In how many
ways can Player B win? In how many ways can there be a tie?

. Is one of the players more likely to win than the other player? Explain
VOur reasoning.

GAME RULES

Rock breaks scissors.
Paper covers rock.
Scissors cut paper.

Vocabulary

‘The following vocabulary terms are defined in this chapter. Think about
what each term might mean and record your thoughts.

probability theoretical probability simulation
relative frequency sample space

experimental probability compound event




Learning Target: Understand how the probability of an event indicates its likelihood.

Success Criteria:  + | can identily possible outcomes of an experiment.
* | can use probability and relative frequency to describe the likelihood of an event
.,\_ * | can use relative frequency to make predictions. _,/J

Determining Likelihood

Work with a partner. Use the spinners shown.

FLORIDA

STANDARDS Spinner 1 Spinner 2
MAFS.75P.3.5 .

MAF5.7.5P3.6
MAF5.7.5P3.7b

a. For each spinner, determine which numbers you are more likely to spin
and which numbers you are less likely to spin. Explain your reasoning.

b. S5pin each spinner 20 times and record your results in two tables. Do the

s data support your answers in part (a)? Explain why or why not.
Math Practice

Recognize Spinner 1 Spinner 2
Usefulness of
Tools Number | Frequency Number | Frequency
How does organizing 1 1
the data in tables 2 1 L
help you to interpret 2 o
Ll:he results? y
} }
1 4
5 )
b B

¢. How can you use percents to describe the likelihood of spinning each
number? Explain.
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Key Vocabulary 1) @?@ Kgy ldea

expenment, p. 284

CHECTRIIES; FIES5 Outcomes and Events
event, p. 284 . ) o )
f-vorable outcomes An experiment is an investigation or a procedure that has varying
p. 284 ’ results. The possible results of an experiment are called outcomes.
probability, p. 285 A collection of one or more outcomes is an event. The outcomes of a
relative frequency, specific event are called favorable outcomes.
p. 286

For example, randomly choosing a marble from a group of marbles is an
experiment. Each marble in the group is an outcome. Selecting a green
marble from the group is an event.

Possible outcomes Event: Choosing a green marble

O . i Number of favorable outcomes: 2
\

m Identifying Outcomes "

You spin the spinner.

a. How many possible outcomes are there?

'The possible outcomes are spinninga 1, 2, 1, 3, 1, or 4. So, there
are six possible outcomes.

b. What are the favorable outcomes of spinning an even number?

The favorable outcomes of spinning an
even number are 2 and 4.

even  not even
2 4 1,1,3,1

c. In how many ways can spinning a number less than 2 occur?

The possible outcomes of spinning
anumber less than 2 are 1, 1, and 1.
S0, spinning a number less than 2

- can occur in 3 ways.

= c m™mn
T |
‘ A — 1. Yourandomly choose one of the tiles shown from a hat.

less than 2 | not less than 2
1,1,1 2,3, 4

B | |
'| — B a. How many possible outcomes are there?
| B E N b. What are the favorable outcomes of choosing a vowel?
| B -
A ¢. In how many ways can choosing a consonant occur? __,/l
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@3@ Key ldea

L3
-

i he
probabilities can
written as fractions

decimals, or percents.

Probability

lhe probability of an event is a number that represents the likelihood
that the event will occur. Probabilities are between 0 and 1, including
0 and 1. The diagram relates likelihoods (above the diagram) and
probabilities (below the diagram).

Equally likely to

Impossible happen or not happen Certain
Unlikely Likely
0 1 1 3 1
4 2 1
0 0.25 0.5 0.75 1
0% 25% 50%: 75% 100%

m Describing Likelihood ~

There is an 80% chance of rain, a 50% chance of thunderstorms, and
a 15% chance of hail tomorrow. Describe the likelihood of each event.

=\

a9
80%

Tf'}" [t Describe the likelihood of the event given its probability.

b.

2. 'lhe probability that vou land a jump on a snowhoard is ]lu

3. 'lhere is a 100% chance that the temperature will be less than

There is rain tomorrow.

'The probability of rain tomorrow is 80%.

Because B0% is close to 75%, it is likely that there will be
rain tomorrow.

There are thunderstorms tomorrow.

'The probability of thunderstorms tomorrow is 50%.

Because the probability is 50%, thunderstorms are equally likely
to happen or not happen.

There is hail tomorrow.

‘The probability of hail tomorrow is 15%.

Because 15% is between 0% and 25%, it is unlikely that there will be
hail tomorrow.

120°F tomorrow.

S
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Relative frequency isa

measure of

probability.

f‘__:'
Shots Made | [t 11|
Shots Missed | 1 |

s

e

Y= Self-Assessment for Concepts & Skills
= p —\

Red | T I
|
Y

286 Chapter 7

When you conduct an experiment, the relative frequency of an event is the
fraction or percent of the time that the event occurs.

number of times the event occurs

relative frequency =

total number of times you conduct the experiment

Using Relative Frequencies

You flip a botile and record the number
of times it lands upright and the number
of times it lands on its side. Describe the
likelihood that the bottle lands upright

on your next flip.

Upright

Side

T HT 1

 The bottle landed upright 2 times in a total of 25 flips.

number of imes the event occurs

relative frequency =

3

=

total number of times you conduct the experiment

_T-The bottle landed upright 2 Times.j

25 4—

L

-

There was a total of 25 1Iip5.J

. , 2 - .
‘The relative frequency is e OF 8%. So, it is unlikely that the bottle

lands upright.

Try It

4. You attempt three-point shots on a basketball court and record the

number of made and missed shots. Describe the likelihood of each event.

a. You make your next shot. b. You miss your next shot.

-

Solve each exercise. Then rate your understanding of the success criteria

in your journal.

5. IDENTIFYING OUTCOMES You roll a number cube.

What are the possible outcomes?

6. USING RELATIVE FREQUENCIES A bag contains

only red marbles and blue marbles. You randomly
draw a marble from the bag and replace it. The table

shows the results of repeating this experiment. Find the

likelihood of each event.

a. 'lhe next marble you choose is red.

b. 'The next marble you choose is neither red nor blue.

Probability




Modeling Real Life
D g N

Each turn in a game, yvou randoml

draw a token ff:m a Ij:g and replaie it. Ll Frequency
'Ihe table shows the number of times +3points | [ 1
you draw each type of token. How +lpoint | @l
many times can you expect to draw a )

positive point value in 35 turns? —2points | )|

the problem. / You are given the number of times that you draw each type of token from a
bag. You are asked to determine the number of times you can expect to

draw a positive point value in 35 turns.

Make a plan. / Find the relative frequency of drawing a positive point value. Then use
the relative frequency and the percent equation to answer the question.

Sche The favorable outcomes of drawing a positive point value are drawing a

check. /
. +3 token or a +1 token. So, the relative frequency of drawing a positive
17

. 10+ 7
point value is = —, or 85'%.
20 20

L

To determine the number of times you can expect to draw a positive
point value, answer the question “What is 85% of 352"

Check Reasonableness
'The table shows that
positive point values are

drawn 17 of 20 times. ia=ph*w Write percent equation.

S0, in 35 turns, you can = 0.85+35 Substitute 0.85 for p and 35 for w.
expect to draw positive

point values less than = 29.75 Multiply.

17 = 2 = 34 imes. \/

You can expect to draw a positive point value about 30 times.

J

E:_ Self-Assessment for Problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

7. 'lhe table shows the number of days you have a pop quiz and the
number of days you do not have a pop quiz in three weeks of school.
How many days can you expect to have a pop quiz during a 180-day

Il JHT T 1 school year? Explain.

Pop Quiz | No Pop Quiz

8. In a foothall game, the teams pass the ball on 40% of the plays. Of the
passes thrown, greater than 75% are completed. You watch the film
of a randomly chosen play. Describe the likelihood that the play
results in a complete pass. Explain your reasoning. y
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HELP with solving the exercises.

P Review & Refresh

An account earns simple interest. Find the interest earned.

1. 5700 at 3% for 4 years 2. 5650 at 2% for 6 years

3. $480 at 1.5% for 5 years 4. %1200 at 2.8% for 30 months

Write the indicated ratio. 'Then find and interpret

the value of the ratio. mmla
5. rolled oats : chopped peanuts [dﬁ' il‘lgfﬂdiﬂﬂ'ﬂ
6. sunflower seeds to pumpkin seeds __rolled oats Zoups |
7. pumpkin seeds : rolled oats —chopped peanuts  1/Z cup
sunflower seeds 173 cup |
Solve the inequality. Graph the solution. ~ pumpkin seeds 174 cop
8. x+5=9 9 b—2=-7
10. 1> " 1. 6< —2g

3

B> Concepts, Skills, & Problem Solving

DETERMINING LIKELIHOOD Determine which numbers you are more
likely to spin and which numbers you are less likely to spin. Explain your
reasoning. (5ee Exploration 1, p. 283.)

12. 13.

IDENTIFYING OUTCOMES You spin the spinner shown.

14. How many possible outcomes are there?

15. What are the favorable outcomes of spinning a number
no greater than 37

16. In how many ways can spinning an even number occur?

17. In how many ways can spinning a prime number occur?
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IDENTIFYING OUTCOMES You randomly choose one marble from the bag.
(a) Find the number of ways the event can occur. (b) Find the favorable
outcomes of the event.

18. Choosing blue 19. Choosing green
20. Choosing purple 21. Choosing vellow
22. Choosing not red 23. Choosing not blue

24. YOU BE THE TEACHER Your friend finds the number of ways
that choosing rnot purple can occur. Is your friend correct?
Explain your reasoning.

0 . | purple not purple

purple | red, blue, green, yellow

Choosing fot purple can occur in 4 ways.

CRITICAL THINKING Tell whether the statement is frue or false. Spinner A
If it is false, change the italicized word to make the statement true.

25. S5pinning blue and spinning green have the same number
of favorable outcomes on Spinner A.

26. 'lhere are three possible outcomes of spinning Spinner A.

27. Spinning red can occur in four ways on Spinner B.

28. Spinning not green can occur in three ways on Spinner B. Spinner B

DESCRIBING LIKELIHOOD Describe the likelihood of the event
given its probability.

. 3 .
29. Your soccer team wins . of the time.

30. 'There is a 0% chance that you will grow 12 feet.

31. 'lhe probability that the sun rises tomorrow is 1.

, 1 .
32. ltrains on - of the days in June.

33. MODELING REAL LIFE You have a 50% chance of being chosen to
explain a math problem in front of the class. Describe the likelihood
that you are chosen.

34. MODELING REAL LIFE You roll a number cube and |
record the number of times vou roll an even number Even | [ HIT BT HiT M|

and the number of times you roll an odd number. Odd | 10 e R T |
Describe the likelihood of each event.

a. You roll an even number on your next roll.

b. You roll an odd number on your next roll.
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35. @ REASONING You want to determine whether a
coin is fair. You flip the coin and record the number of
times you flip heads and the number of times you flip tails. Tails T

Heads | .HH T 0 W00

a. Describe the likelihood that you flip heads on your next flip.

b. Describe the likelihood that you flip tails on your next flip.

c. Do you think the coin is a fair coin? Explain.

g | Win T |

Lose T W

Free Turn | |||

37. CRITICAL THINKING A dodecahedron has twelve sides numbered
1 through 12. Describe the likelihood that each event will occur

when you roll the dodecahedron. Explain your reasoning.

a. rollingal

b. rolling a multiple of 3

36. @ LOGIC At a carnival, each guest randomly chooses

1 of 50 rubber ducks and then replaces it. The table shows
the numbers of each type of duck that have been drawn
so far. Out of 150 draws, how many can you expect to not
be a losing duck? Justify your answer.

c. rolling a number greater than 6

38. LU DEEPER! Y hargain bin contains classical
CDs and rock CDs. There are 60 CDs in the bin.

Choosing a rock CD and not choosing a rock CD
have the same number of favorable outcomes.
How many rock CDs are in the bin?

39. @ REASONING You randomly choose one of
the cards and setit aside. Then you randomly
choose a second card. Describe how the
number of possible outcomes changes after
the first card is chosen.

@ STRUCTURE A Punnett square is a grid used to

show possible gene combinations for the offspring Mother's Genes
of two parents. In the Punneit square shown, a boy X X
is represented by XY. A girl is represented by XX. 4
s X XX
40. Complete the Punnett square. Explain why the events %
“having a boy” and “having a girl” are equally likely. E
) F
51
[F 9

41. Two parents each have the gene combination Cs. 'The

gene (Cis for curly hair. The gene s is for straight hair.
Any gene combination that includes a C results in
curly hair. When all outcomes are equally likely, what
is the probability of a child having curly hair?
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Learning Target: Develop probability models using experimental and theoretical probability.
Success Criteria:  + | can explain the meanings of experimental probability and theoretical probability.

Experimentalfand ._
TheoreticaljErobability

* | can find experimental and theoretical probabilities.
¢ | can use probability Lo make predictions. _,/J

FLORIDA
STANDARDS
MAF5.75P3.6

MAF5.7.5F3.7a
MAF5.7.5P3.7b

Analyze
Relationships
How can you use
the results of your
experiments Lo
determine whether a
uniform probability
hmudel can be used?

Py

Conducting Experiments

Work with a partner. Conduct the following experiments and find
the relative frequencies.

Experiment 1

« Flip a quarter 25 times and record whether each flip lands heads up
or tails up.

Experiment 2

¢ lToss a thumbtack onto a table 25 times and record whether each toss
lands point up or on its side.

b

> 9

a. Combine your results with those of your classmates. Do the relative
frequencies change? What do you notice?

Everyone in your school conducts each experiment and you combine the
results. How do you expect the relative frequencies to change? Explain.

c. How many times in 1000 flips do you expect a quarter to land heads up?
How many times in 1000 tosses do you expect a thumbtack to land point
up? Explain your reasoning.

d. Ina uniform probability model, each outcome is equally likely to occur.
Can you use a uniform probability model to describe either experiment?
Explain.
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Key Vocabulary 1) @J@ Kgy ldea

experimental
probability, p. 292 Experimental Probability
theoretical

probability, p. 292 Probability that is based on repeated trials of an experiment is called

experimental probability.

s number of times the event ocours
Plevent) = -
total number of trials

.

m Finding an Experimental Probability N

Heads | Tails lhe table shows the results of spinning a penny 25 times. What is the
experimental probability of spinning heads?
B 19
Heads was spun 6 times in a total of 6 + 19 = 25 spins.
® P(event) — number of times the E"..’I:':-I'IT. DCCUrs
- total number of trials
. pilities
rimental proba '
E:i:: tound the same way Plheads) & = Heads was spun b times. J
. Uencies T og e —
as relative freq g " There was a total of 25 spins. J

NP
‘The experimental probability is - 0.24, or 24%.

Tr 4 [T 1he table shows the results of rolling a number cube 50 times.
Find the experimental probability of the event.

Number Rolled 1 2 3 1 5 6
Frequency 10 1 4] 11 11 6
1. rollingal 2. rolling an odd number

@F@ Key ldea

Theoretical Probability

When all possible outcomes are equally likely, the theoretical
probability of an event is the quotient of the number of favorable
outcomes and the number of possible outcomes.

number of favorable outcomes
Plevent) =

number of possible outcomes

4
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Times rolled

B &38R

24

12

3¢\ [JIPH Finding a Theoretical Probability N

You randomly choose one of the letters shown. What is the theoretical
probability of choosing a vowel?

number of favorable outcomes 3 = [ There are 3 vowels. ]

P{vowel) =

number of possible outcomes 7 -:— There is a total of 7 |EttE'r5.J

‘The probability of choosing a vowel is ;’, or about 13%.

Try It

3. What is the theoretical probability of randomly choosing an X?

.

3¢\ [JI3EN Comparing Probabilities .

‘The bar graph shows the results of rolling a number cube 300 times.

Rolling a Number Cube
How does the experimental probability of rolling an odd number
compare with the theoretical probability?
a8 22 50 52 43 4g
Step 1: Find the experimental probability of rolling an odd number.

‘The bar graph shows 48 ones, 50 threes, and 49 fives. So, an odd

number was rolled 48 + 50 4+ 49 = 147 times in a total of 300 rolls.

1 2 3 4 5 B

Number rolled number of imes an odd number was rolled
Plodd) =

total number of rolls

147
300
-'q' = 49, or 49%
i mhﬂgf 100
. 3 PASES, g . . .
ma};:?::ai pmhabi-“w Step 2: Find the theoretical probability of rolling an odd number.
expert
r 1o e
gets dose ili number of favorable outcomes 3 1
-3l probability. Modd) = =" =" or50%
'lu'.l"l'E'::'J'r"?m":'E"Il P X ) number of possible outcomes & 2 ?

'The experimental probability of rolling an odd number is 49%, which
is close to the theoretical probability of 50%.

Try It

4. How does the experimental probability of rolling a number greater
than 1 compare with the theoretical probability?

/
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Color | Frequency
Blue 3
Green 12
Red 9
Yellow 6

e

L* J—

Heads | Tails

32 28

Using an Experimental Probability e

A bag contains 50 marbles. You randomly draw a marble from the bag,
record its color, and then replace it. The table shows the results after
30 draws. Predict the number of red marbles in the bag.

Find the experimental probability of drawing a red marble.

, number of times the event occurs
P(event) = -
total number of trials

: You draw red 9 tirnes.jl

3

P(red) = 0

-';':"H e

:_‘r'nu draw a total of 30 I'I"IEIF|II|E5.j

‘To make a prediction, multiply the probability of drawing red by the total
number of marbles in the bag.

=3l =15

S0, you can predict that there are 15 red marbles in the bag.

Try It

5. Aninspector randomly selects 200 pairs of jeans and finds
5 defective pairs. About how many pairs of jeans do you expect
to be defective in a shipment of 50007

-® Self-Assessment for Concepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

6. VOCABULARY Explain what it means for an event to have a
theoretical probability of 0.25 and an experimental probability of 0.3.

7. DIFFERENT WORDS, SAME QUESTION You flip a coin and record the
results in the table. Which is different? Find “both”™ answers.

What is the experimental probability of flipping heads?
What fraction of the flips can you expect a result of heads?
What percent of the flips result in heads?

What is the relative frequency of flipping heads?
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m Modeling Real Life ~N

The theoretical probability of winning a bobblehead when spinning
a prize wheel is ;. 'The wheel has 18 sections.

a. How many sections have a bobblehead as a prize?

LIse the equation for theoretical probability.

number of hohblehead sections

P(bobblehead) = .
total number of sections

:i = 15:{. Substitute. Let s be the number of bobblehead sections.
3=35 Multiply each side by 18.

50, 3 sections have a bobblehead as a prize.

b. ‘lhe prize wheel is spun 540 times. About how many bobbleheads
do you expect to be won?

'To make a prediction, multiply the probability of winning a bobblehead
by the total number of times the wheel is spun.

1
= 540 = 90
&

50, yvou can predict about 90 bobbleheads will be won.

/

ol
o=] .
V= Self-Assessment for problem Solving ey

= Solve each exercise. Then rate your understanding of the success criferia
in your journal.

: 8. Contestants randomly draw a ticket from a hat
Ticket Frequency ) /
: - and replace it. The table shows the results after
Win . 40 draws. There are 7 winning tickets in the
Lose 29 hat. Predict the total number of tickets
Draw again q in the hat. Explain.

9. [ F323 You choose two different songs

on a music playlist at random. Out of 80 songs on the
playlist, 36 are hip hop songs. 'lhe first song you choose is a
hip hop song. What is the probability that the second song
i5 also a hip hop song? Explain your reasoning,
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HELP with solving the exercises.

P Review & Refresh

Describe the likelihood of the event given its probability.

1. You randomly guess the correct answer of a multiple choice question

1 .
of the time.
4
2. ‘There is a 95% chance that school will net be cancelled tomorrow.
Find the annual interest rate.
3. [ =516, "= %200, t = 2years 4. | =526.25, P = %500, t = 18 months

Tell whether x and y are proportional.

. x| 1 3 9 6. x| 0.75 | L

8 24 IE] ¥ 03 0.6 0.9

&
13
b
LR

W Concepts, Skills, & Problem Solving

CONDUCTING AN EXPERIMENT Use the bar graph below to find the relative frequency
of the event. (5ee Exploration 1, p. 291.)

7. spinning a6 8. spinning an even number

FINDING AN EXPERIMENTAL PROBABILITY
Use the bar graph to find the experimental

=%
Fed

probability of the event. - 10
9. spinning a number less than 3 3‘5 .
E L
10. notspinning a 1 E 4
= 2
11. spinningalorail
J 5 B 2 4 5 b6
12. spinninga7 Number spun

13. YOU BE THE TEACHER Your friend uses

—me—am-ﬁ-p:&mHmW the bar graph above to find the experimental

: - — P yrobability of spinning a 4. 1s your friend
experimental probability of spinninga 4is _. I o a8y
& correct? Explain your reasoning.

14. MODELING REAL LIFE You check 20 laser pointers at random. Three of
the laser pointers are defective. What is the experimental probability

that a laser pointer is defective? _
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FINDING A THEORETICAL PROBABILITY Use the spinner to find the
theoretical probability of the event.

15. spinning red 16. spinningal
17. spinning an odd number 18. spinning a multiple of 2
19. spinning a number less than 7 20. spinninga9

21. @ REASONING Each letter of the alphabet is printed on an
index card. What is the theoretical probability of randomly
choosing any letter except £?

COMPARING PROBABILITIES 'The bar graph shows Spinning a Spinner
the results of spinning the spinner below 200 times. ED
Compare the theoretical and experimental probabilities 50
5 41 43 35 o 40
of the event. o 40
w 30
22. spinninga 4 £ 20
o (ST
23. spinninga3 s
1 2 3 A 5
24, spinning a number greater than 4 Number spun

25. spinning an odd number

26. @ REASONING Should you use theoretical or experimental
probability to predict the number of times you will spin a 3 in
10,000 spins? Explain.

27. MODELING REAL LIFE A board game uses a bag of 105 lettered tiles.
You randomly choose a tile and then return it to the bag. The table

" shows the number of vowels and the number of consonants after

¥ 50 draws. Predict the number of vowels in the bag.

i

. __-’}_.. Vowel Consonant
et ==

r JHT T HT LI | T T R T
T I

28. MODELING REAL LIFE On a game show, a contestant randomly draws
a chip from a bag and replaces it. Each chip says either win or lose.

‘The theoretical probability of drawing a winning chip is 1; 'The bag

contains 9 winning chips.

a. How many chips are in the bag?

b. Out of 20 contestants, how many do you expect to draw a winning chip?

29. @' PROBLEM SOLVING 'lhere are & females and 10 males in a class.

a. What is the theoretical probability that a randomly chosen student is female?

b. Oneweek later, there are 27 students in the class. 'The theoretical probability
that a randomly chosen student is a female is the same as last week. How many
males joined the class?
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30. () NUMBER SENSE ‘The table at the right shows the I
results of flipping two coins 12 times each.

a. What is the experimental probability of flipping
two tails? Using this probability, how many times
can you expect to flip two tails in 600 trials?

b. ‘'lhe table at the left shows the results of flipping the same
HH | HT | TH 1T two coins 100 times each. What is the experimental probability
29 of flipping two tails? Using this probability, how many times
can you expect to flip two tails in 600 trials?

23 29 26

¢. Why is it important to use a large number of trials when using experimental
probability to predict results?

31. COMPARING PROBAEILITIES 'lhe table shows the possible outcomes of rolling a
pair of number cubes. You roll a pair of number cubes 60 times and record your

results in the bar graph shown.

@) (] Rolling TwoNumberCubes
Tm]2 m]3 W]z B]5 B]6 W -
122 2] 2[4 2[5 2] @ 10
18]28]38[«8][58]c8

1Ta]2 4] @]+ a]s @l @
15]25]155]145]56]65
16]26]136146]56]6 6 a4 s 6 7 B

Times rolled

= LN < T =

a. Compare the theoretical and experimental probabilities of rolling each sum.

b. Which sum do you expect to be most likely after 500 trials? 1000 trials? Explain
your reasoning.

c. Predict the experimental probability of rolling each sum after 10,000 trials.
Explain your reasoning.

32. PROJECT When you toss a paper cup into -~
the air, there are three ways for the cup to land:
open-end up, open-end down, or on its side.

a. 'lossapaper cup 100 times and record your
results. Do the outcomes for tossing the cup
appear to be equally likely? Explain.

b. Predict the number of times each outcome will
occur in 1000 tosses. Explain your reasoning.

c. Suppose you tape a quarter to the bottom
of the cup. Do you think the cup will be
maore likely or less likely to land open-end up?
Justify your answer.
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View as

.

Learning Target:

Success Criteria:

Components

What is the number
ol possible outcomes
for each wheel of the
lock? Explain.

%

Rl .
j?j" 7_3 Compound Events

Find sample spaces and probabilities of compound events.

* | can find the sample space of two or more events.
* | can find the total number of possible outcomes of two or more events.
* | can find probabilities of compound events.

FLORIDA You have three choices.

STANDARDS

MAFS.7SP38a a. One lock has 3 wheels. Each wheel is numbered
MAF5.7.5P.3.8b from 0 to 9. How many possible outcomes

Math Practice d

J

Work with a partner. You are buying a combination lock.

Comparing Combination Locks

are there for each wheel? How many possible
combinations are there?

How can you use the number of possible
outcomes on each wheel to determine the
number of possible combinations?

Another lock has one wheel numbered from
0 to 39. Each combination uses a sequence of three
numbers. How many possible combinations are there?

Another lock has 4 wheels as described. How many possible
combinations are there?

Wheel 1: 0-9
Wheel 2: A-]
Wheel 3: K-T
Wheel 4: 0-9

For which lock are you least likely to guess the combination? Why?

Section 7.3 Compound Events
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The set of all possible outcomes of one or more events is called the
sample space. You can use tables and tree diagrams to find the sample space
of two or more events.

m Finding a Sample Space N

You randomly choose a bread and type of

Key Vocabulary |‘1@ sandwich. Find the sample space. How many Bread
sample space, p. 300 different sandwiches are possible? - Wheat
Fundamental R
Counting Principle, lUse a tree diagram to find the sample space. Sourdough
p. 300 -
compound event, Bread Type Ouicome 1ype
p- 302 Ham Wheat Ham " Ham
' ' - Turkev * Turk
Wheat lurkey Wheat Turkey il aﬁg
Steak Wheat Steak e
. - Chicken
Chicken Wheat Chicken

Ham Sourdough Ham
Sourdough lurkey Sourdough Turkey

Steak Sourdough Steak

Chicken Sourdough Chicken

‘There are 8 different outcomes in the sample space. So, there are
8 different sandwiches possible.

Try It
1. WHAT IF? 'lhe sandwich shop adds a multi-grain bread. Find the
sample space. How many sandwiches are possible? )

You can use the sample space or the Fundamental Counting Principle to
find the total number of possible outcomes of two or more events.

- @"@ Key ldea

The Fum:lamemﬂl ;
- inc Ca . —
Counting E:d“'i'[fﬁme Fundamental Counting Principle
hetﬁzlfmu ayents. An event M has m possible outcomes. An event N has n possible

outcomes. 'The total number of outcomes of event M followed by
event Nism X n.

\
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m Finding the Total Number of Possible Outcomes — %

Find the total number of possible outcomes of rolling a number cube and
flipping a coin.

Method 1: Use a table to find the sample space. Let H = heads and T = tails.

2H

2T

2H

ar

4H

4T

G6H

6T

‘There are 12 possible outcomes.

Method 2: lUse the Fundamental Counting Principle. ldentify the
number of possible outcomes of each event.

Event 1: Rolling a number cube has 6 possible outcomes.

Event 2: Flipping a coin has 2 possible outcomes.
G 2=12 Fundamental Counting Principle

‘There are 12 possible outcomes.
Try It

2. Find the total number of possible outcomes of spinning the spinner
and randomly choosing a number from 1 to 5. j

Finding the Total Number of Possible Outcomes —

How many different outfits can you make from the T-shirts, jeans,
and shoes in the closet?

Lse the Fundamental Counting Principle. ldentify the number of
possible outcomes for each event.

Event 1: Choosing a '1-shirt has 7 possible outcomes.
Event 2: Choosing jeans has 41 possible outcomes.

Event 3: Choosing shoes has 2 possible outcomes.
THAX3I=284 Fundamental Counting Principle

S0, you can make 84 different outfits.

Try It
3. How many different outfits can you make from 4 1-shirts, 5 pairs of
jeans, and 5 pairs of shoes? _/‘
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A compound event consists of two or more events. As with a single event, the
probability of a compound event is the quotient of the number of favorable
outcomes and the number of possible outcomes.

m Finding the Probability of a Compound Event —

302

In Example 2, what is the probability of rolling a number greater than 4
and flipping tails?

There are two favorable outcomes in the sample space for rolling a number
greater than 4 and flipping tails: 5T and 61.

number of favorable outcomes

P(event) = .
number of possible outcomes
2 i
M greater than 4 and tails) = 2 Substitute.
: Simplify
B P

‘The probability i.‘i[_l}. or 1{:‘-3%.

Try It

4. In Example 2, what is the probability of rolling at most 4 and
flipping heads?

o

-ﬁ

*’—0 Self-Assessment forc oncepts & Skills o

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

5. FINDING THE SAMPLE SPACE You randomly choose a flower and

- Flower ornament for a display case. Find the sample space. How many

. Daffodil different displays are possible?
* Hyacinth 6. FINDING THE TOTAL NUMBER OF POSSIBLE OUTCOMES Yourandomly
- Tulip choose a number from 1 to 5 and a letter from A to D. Find the total
Ornament number of possible outcomes.

Fiauri 7. WHICH ONE DOESN'T BELONG? You roll a number cube and flip a
-Figurine . : - . , X
- Trophy coin. Which probability does not belong with the other three? Explain

Chapter 7

your reasoning.

P(less than 2 and heads) P(greater than 2 and tails)

P(less than 2 and tails) P(greater than 5 and heads)

Probability



m Modeling Real Life ~

(On a game show, you choose one box from each pair of boxes shown.
In each pair, one box contains a prize and the other does not. What is
the probability of winning at least one prize?

Choice 1

lIse a tree diagram to find the sample space. Let PP = prize and
N = no prize. Circle the outcomes in which you win 1, 2, or 3 prizes.

BERE

o
Choice 2 <P<N<::

P

I, y [ T AT M
FI

F'":—f::N

N< .

"

There are seven favorable outcomes in the sample space for winning
Chaoica 3 at least one prize.

e il f oy
.“[Evcnt] number of favorable outcomes
number of possible outcomes

P{at least one prize) = ! Substitute.
i

= [l
Z | Z||™
= 2l

'The probability of winning at least one prize is ;, or 87.5%.

..
E:_Q Self-Assessment for problem Solving

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

8. A tour guide organizes vacation packages at a beachside town. There
are 7 hotels, 5 cabins, 4 meal plans, 3 escape rooms, and 2 amusement
parks. The tour guide chooses either a hotel or a cabin and then selects
one of each of the remaining options. Find the total number of
possible vacation packages.

B DIG W33233) A fitness club with 100 members offers one free training

session per member in either running, swimming, or weightlifting.
Thirty of the fitness center members sign up for the free session. The
running and swimming sessions are each twice as popular as the
weightlifting session. What is the probability that a randomly chosen
fitness club member signs up for a free running session? __,)
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(7.3 Practice Qe
HELP with solving the exercises.
P Review & Refresh

Use the bar graph to find the experimental

probability of the event.
5
1. rollinga s % 20 12 19_ 20
: . . 15(-13
2. rollinga2or6 E B!
3. rolling at leasta 3 =
T z z a2 e
4. rolling a number less than or equal to 4 Number rolled
Find the product.
5. 3.2 6. 5(—3) 7. —6(—2)

> Concepts, Skills, & Problem Solving

COMPARING PASSWORDS Determine which password is less likely to be
guessed. (5ee Exploration 1, p. 299.)

8. apassword with 3 numbers or a password with 3 capital letters

9. apassword with 6 numbers or a password with 4 capital letters

USING A TREE DIAGRAM Use a tree diagram to find the sample space
and the total number of possible outcomes.

10. Birthday Party 1. New School Mascot
- Miniature golf, Laser lag, Type | Lion, Bear, Hawk, Dragon
Activicy Roller skating
e 1:00 P.M.-3:00 P.AL, Style Realistic, Cartoon
6:00 p.M.-8:00 PM.
12. 13.
Party Favor Fidget Toy
Item Keychain, Magnet Type Cube, Necklace, Spinner
Color | Blue, Green, Red Frame | Metal, Plastic, Rubber

14. YOU BE THE TEACHER Your friend finds
the total number of ways that you can
answer a quiz with five true-false questions.

Is your friend correct? Explain your reasoning. You can answer the quiz
in 10 different ways..

2+ 2+2+2+2=10
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USING THE FUNDAMENTAL COUNTING PRINCIPLE Use the Fundamental
Counting Principle to find the total number of possible outcomes.

15. Beverage 16. Fitness Tracker
Size Small, Medium, Large Battery | 1 day, 3 days, 5 days, 7 days
Orange juice, Apple juice, Silver, Green, Blue,
Flavor Color :
Lemonade, Milk Pink, Black
17. Clown 18. Meal
Dotted, Striped Appetizer | Soup, Spinach dip, Salad
S Checkered tré Chicken, Beef,
' E Spaghetti, Fish
Wig Single color, Multicolor 2 —
Dessert Yogurt, Fruit, Rice pudding
Talent Balloon _.’.'ﬂliIIli:ll.‘i. ]u?:;gling.
Unicycle, Magic

the marbles. Without replacing the first marble, you
choose a second marble.

6 19. @ CHOOSE TOOLS You randomly choose one of

a. Name two ways yvou can find the total number of
. possible outcomes.

b. Find the total number of possible outcomes.

20. FINDING A PROBABILITY You roll two number cubes. What is the probability
of rolling double threes?

FINDING THE PROBAEILITY OF A COMPOUND EVENT You spin the spinner and
flip a coin. Find the probability of the compound event.

21. spinning a 1 and flipping heads
22. spinning an even number and flipping heads
23. spinning a number less than 3 and flipping tails

24. spinning a 6 and flipping tails

25. notspinning a 5 and flipping heads

26. spinning a prime number and not flipping heads

FINDING THE PROBABILITY OF A COMPOUND EVENT You spin the spinner, flip a coin,
and then spin the spinner again. Find the probability of the compound event.

27. spinning blue, flipping heads, then spinning a 1
28. spinning an odd number, flipping heads, then spinning yellow

29. spinning an even number, flipping tails, then spinning
an odd number

30. notspinning red, flipping tails, then not spinning an even number

Section 7.3 Compound Events
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31. @ REASONING You randomly guess the answers to two
questions on a multiple-choice test. Each question has
three choices: A, B, and .

a. What is the probability that you guess the correct
answers to both questions?

b. Suppose you can eliminate one of the choices for
each question. How does this change the probability
that both of your guesses are correct?

32. (@D REASONING You forget the last two digits of your
cell phone password.

a. What is the probability that you randomly choose
the correct digits?

b. Suppose vou remember that both digits are even. How
does this change the probability that you choose the
correct digits?

S 103 KR Ik

33. MODELING REAL LIFE A combination lock has 3 wheels, each
numbered from 0 to 9. You try to guess the combination by
writing five different numbers from 0 to 999 on a piece of paper.
Find the probability that the correct combination is written
on the paper.

34. MODELING REAL LIFE A train has one engine and six train cars. Find the total
number of ways an engineer can arrange the train. (The engine must be first.)

35. @ REPEATED REASONING You have been assigned a nine-digit
identification number.

a. Should you use the Fundamental Counting Principle or a tree diagram
to find the total number of possible identification numbers? Explain.
b. How many identification numbers are possible?

c. RESEARCH Use the Internet to find out why the possible number of
Social Security numbers is not the same as your answer to part (b).

36. 23254 A social media account password includes a number from 0 to 9,

an uppercase letter, a lowercase letter, and a special character, in that order.

a. ‘There are 223,080 password combinations. How many special characters
are there?

b. Whatis the probability of guessing the account password if
you know the number and uppercase letter, but forget the rest?

37. @ PROBLEM S50LVING From a group of 5 scientists, an environmental
committee of 3 people is selected. How many different committees are possible?
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%

Learning Target:

Design and use simulations to find probabilities of compound events.

Success Criteria:  + | can design a simulation to model a real-life situation.

* | can recognize favorable outcomes in a simulation.
¢ | can use simulations to find experimental probabilities. _,/J

FLORIDA
STANDARDS

MAF5.7.5P3.8Ba
MAF5.7.5P3.8c

Choose Tools

Whal tools can you
use to randomly
Ik_u:gnﬂ_rnnzl-a'mﬂ_- data?

Using a Simulation

Work with a partner. A basketball player makes 80% of her free throw
attempis.

a. lsshe likely to make at least two of her next three free throws?
Explain your reasoning.

b. 'lhe table shows 30 randomly generated
numbers from 0 to 999, Let each number
represent three shots. How can you use
the digits of these numbers to represent
made shots and missed shots?

838 | 617 | 282 | 341 | 785
747 | 332 | 279 | o082 | 716
937 | 308 | 800 | 994 " 689
198 | 025 | 853 | 591 | 813
5?21239‘513 649 | 540
865 | 631 | 227 | 004 | 840

c. Use the table to estimate the probability that
of her next three free throws, she makes

« exactly two free throws.

« at most one free throw.

« at least two free throws.

« at least two free throws in a row.

d. 'The experiment used in parts (b) and (c) is called a simulation. Another
player makes 5 of her free throws. Describe a simulation that can be

used to estimate the probability that she makes three of her next four
free throws.
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_7.4 Lesson

A simulation is an experiment that is designed to reproduce the conditions
Key Vocabulary " i)) of a situation or process. Simulations allow you to study situations that are
simulation, p. 308 impractical to create in real life.

m Simulating Outcomes That Are Equally Likely —

A dog has three puppies. lhe gender of each puppy is equally likely.

a. Design a simulation involving 20 trials that you can use to
model the genders of the puppies.

Choose an experiment that has two equally likely outcomes for each
event (gender), such as flipping three coins. Let heads (H) represent a
male and tails (T) represent a female.

b. Use your simulation to find the experimental probability that
all three puppies are males.

To find the experimental probability, perform 20 trials of the simulation.
‘The table shows the results. Find the number of outcomes that represent
3 males, HHH.

HTH HTT HTT HTH HTT
TTT HTT HHH TTT HTT
HTH HTT CHHHD HTH HTT
HTT HTH TTT HTT HTH

=

HHH occurred 2 times. |

!

¥

2 1
P(three males) = 0 10

—': There is a total of 20 trials.j

) e s 1
‘The experimental probability is - 0.1, or 10%.

Try It

1. You randomly guess the answers to four true-false questions.

a. Design a simulation that you can use to model the answers.

b. Use your simulation to find the experimental probability that you
answer all four guestions correctly.

at
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m Simulating Outcomes That Are Not Equally Likely N

You have a 60% chance of winning a board game and a 20% chance of
q' winning a card game. Design and use a simulation involving 50 randomly
generated numbers to estimate the probability of winning both games.

The digits 1-6 a1 o
12 are chosen because Llse a simulation with randomly generated numbers from 0 to 99. Let the
they have 2 B0% 3]"'"-* digits 1 through 6 in the tens place represent winning the board game.
20% chance of being Let the digits 1 and 2 in the ones place represent winning the card game.
randornly generd .
tor each digit. lJse the random number generator on a graphing calculator to generate the
numbers. The table shows the results. Find the number of outcomes that
represent winning both games.
randInt 8,299,565 (52)| 66 73 B8 75 28 35 47 18 02
5 g6 73 - 16 68 49 03 77 35 92 78 06 06
t92 6 73 68 ru. 58 | 18 | 89 | 39 | 24 | 80 [ (32 [(4D | 77 | (2D
(32| 40 | 96 | 59 | 86 | 01 |12 | 00 | 94 | 73
40 | 71 | 28 |(6L) | 01 | 24 | 37 | 25 | 03 | 25

;- —
7 numbers meet the criteria.
L9

There is a total of 50 trials..:l

-

P(win both games) — _?

‘The experimental probability is ::u 0.14, or 14%.

Try It

2. A baseball team wins 70% of the time. Design and use a simulation
to estimate the probability that the team wins the next three games. J/

Qe
E_:-I Self-Assessment for Concepts & Skills

-

Solve each exercise. Then rate your understanding of the success criferia
in your journal.

3. SIMULATING OUTCOMES Four multiple-choice questions on a quiz
each have five answer choices. You randomly guess the answer to each
question. Design and use a simulation to find the experimental
probability that you answer all of the questions correctly.

4. SIMULATING OUTCOMES You select a marble from a bag and a
chip from a box. You have a 20% chance of choosing a green marble
and a 90% chance of choosing a red chip. Estimate the probability
that you choose a green marble and a red chip.

J
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m Modeling Real Life .

Each school year, there is a 40% chance that weather causes one or more
days of school to be canceled. Estimaite the probability that weather
causes a cancellation at least 3 years in a row in the next 4 years.

LJse a simulation involving 50 randomly generated four-digit numbers to
estimate the probability. Let the digits 1 through 4 represent years with a
cancellation.

¢ LJse a random number table in a spreadsheet to generate the numbers.
: The spreadsheet shows the results. Find the number of outcomes in which

digit - . .
To create a four-dig the digits 1 through 4 occur at least three times in a row.

om number table in

nd
a spreadsheet, enter A B C D E F
_INT(RAND(* 10000) 1 | 6527 4621 | 7810 = 3510 1408
o hcell. 2 | 8141 0676 | 2535 8172 4095
il 3 | 3450 7780 | 6435 8672 7537
£ 5063 1925 2137 = 94485 9437
=] 3299 2364 8034 8063 = 13243
B 2556 1519 2735 2796 3987
7 | 3771 7417 | 9177 = 4308 2723
8 | 7593 7289 | 5091 0351 2179
9 1479 051 4550 = B242 Q407
10| 6910 8079 6142 6823 6138
11
) ]x 4 numbers meet the criteria. ]
p cancellation atleast3years| 4 2
in a row in the next 4 years 50 25 .
1 | There is a total of 50 trials. J

'The experimental probability is ::'i' 0.08, or §%.

=]

’-® Self-Assessment for problem Solving —\

Solve each exercise. Then rate your understanding of the success criferia
in your journal.

5. Lach day there is a 50% chance that vour tablet overheats. Estimate the
probability that your tablet overheats on exactly 2 of the next 3 days.

6. 1Y DEEPER! VTS probability that a homeowner needs a plumber this
vear is 22%. The probability that the homeowner needs a septic tank
specialist is 14%. Estimate the probability that the homeowner needs a
plumber, but not a septic tank specialist.

ol
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7.4 PraCtice Go to BigldeasMath.com to get
HELP with solving the exercises.

1. FHlipping tails and rolling at least a 14

2. Flipping heads and rolling less than 3

Simplify the expression.
3. 5(a—2)

» Review & Refresh

You flip a coin and roll the 20-sided figure. Find the
probability of the compound event.

4. —7(1+ 3x) 5. —1(3p — 8)

B> Concepts, Skills, & Problem Solving

USING A SIMULATION A medicine is effective

for 80% of patienis. The table shows 30 463 — &N i 1

randomly generated numbers from 0 to 999. 165 492 565 188 165
Uise the table to estimate the probability of

the event. (See Exploration 1, p. 307.) 438 | U5l 961 646 | 598

6. The medicine is effective on each of 045 | 241 | 940 | 901 | 467

thres patients. 151 | 774 | 538 | 380 | 509

7. 'The medicine is effective on fewer 251 924 401 549 854

than two of the next three patients.

SIMULATING OUTCOMES Design and use a simulation to find the

experimental probability.

TR

10. A bank randomly selects one of four free gifts to send to each new
customer. Gifts include a calculator, a keychain, a notepad,
and a pen. What is the experimental probability that the
next two new customers both receive calculators? that neither

receives a calculator?

11. Employees spin a reward wheel. The wheel is equally likely to

In your indoor garden, 50% of seeds sprout. What is
the experimental probability that at least one of your
next three seeds sprouts?

An archer hits a target 50% of the time. What is the
experimental probability that the archer hits the
target exactly four of the next five times?

stop on each of six rewards labeled A-E What is the experimental
probability that fewer than two of the next three spins land on

reward A?
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USING NUMBER CUBES Design and use a simulation with number cubes
to estimate the probability.

1 :
12. Your lawn mower does not start on the first try . of the time.

Estimate the probability that your lawn mower will not
start on the first try exactly one of the next two times you
mow the lawn.

13. An application on your phone correctly identifies four out
of every six songs. Estimate the probability that at least
three of the next four songs are correctly identified.

SIMULATING OUTCOMES Design and use a simulation to find the
experimental probability.

14. 'T'wo beakers are used in a lab test. What is the experimental probability
that there are reactions in both beakers during the lab test?

Pl'ﬂhﬂhi"t! of Reaction
Beaker 1 B0%
Beaker 2 50%

15. You use a stain remover on two separate stains on a shirt. What is the
experimental probability that the stain remover removes both the mud
stain and the food stain?

Probability of Stain Removal
Mud 90%
Food 80%

16. Ll DEEFER! The probability that a computer crashes one or more times

in a month is 10%. Estimate the probability that the computer crashes at
least one or more times per month for two months in a row during the first
half of the year.

17. MODELING REAL LIFE You visit an orchard. The
probability that vou randomly select a ripe apple is
92%. The probability that you randomly select a ripe
cherry is 86%. Estimate the probability that you pick
an apple that is ripe and a cherry that is not ripe.

18. CRITICAL THINKING You use a simulation to find an experimental
probability. How does the experimental probability compare to the
theoretical probability as the number of trials increases?

19. @ LOGIC At arestaurant, 30% of customers donate to charity in exchange for

a coupon. Estimate the probability that it will take at least four customers to find
one who donates.
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4 Connecting Concepts

> Using the Problem-Solving Plan

1. In an Internet contest, gift cards and bicycles are given as prizes \ ;
&

in the ratio 9 : 1. Estimate the probability that at least two of
"N three randomly selected winners receive bicycles.
I

You know the ratio of gift cards to bicycles awarded in the
# contest. You want to find the probability that at least two of
three randomly selected winners receive bicycles.

Make a plan. Lise the ratio to find the theoretical probability that a randomly selected
" winner receives a bicycle. Then use a simulation involving 50 randomly
generated three-digit numbers to estimate the probability that at least
two of three randomly selected winners receive bicycles.

Llse the plan to solve the problem. Then check your solution.

2. A board game uses the spinner shown.

a. Use theoretical probability to predict the number of times you
will spin a number greater than or equal to 8 in 30 spins.

b. You play the game and record the results of 30 spins. Find the
percent error of your prediction in part (a).

Number Spun | 1 2 3 1 5 6 7 ] 9 | 10
Frequency 2 2 3 1 3 3 1 3 1 5
3. 'lhe tiles shown are placed in a bag. You randomly select one of 1 —
the tiles, return it to the bag, and then randomly select another T =?'_- ) . !‘1
tile. What is the probability that the product of the numbers on iy L.'." TN
the tiles selected is greater than zero? Justify your answer. . | -1
Fair and Unfair Carnival Games N

At the beginning of this chapter, you watched a STEAM Video
called "Massively Multiplayer Rock Paper Scissors.” You are
now ready to complete the performance task related to this
video, available at BigldeasMath.com. Be sure to use the
problem-solving plan as you work through the
performance task.

/
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4 Chapter Review

. P Review Vocabulary

?- Go to BigldeasMath.com to download
/" blank graphic organizers.

Wom

% Il
by

Write the definition and give an example of each vocabulary term.

experiment, p. 284
outcomes, p. 284

event, p. 284

tavorable outcomes, p. 284
probability, p. 285

p. 292

Graphic Organizers

You can use a Four Square to organize inform

relative frequency, p. 286
experimental probabilrty,

theoretical probability, p. 252
sample space, p. 300

Fundamental Counting
Principle, p. 300

compound event, p. 302

simulation, p. 308

ation about a concept. Lach of

the four squares can be a category, such as definition, vocabulary, example,

non-example, words, algebra, table, numbers,

visual, graph, or equation. Here

is an example of a Four Square for probability.

Definition Words
The likelihood that an event Probabilities are between O
will ocour and 1, including O and 1. They
can be written as fractions,
decimals, or percents.
Visual S Example
to happen or There is a 15% chance of snow
Impossible  Unlikely ™SMPPEN  gay  Certain | Tomorrow. Describe the likelihood of
k } } : | snow tomorrow.
° i % E h The probability of snow tomorrow is
0 0.25 0.5 0.75 1 15%. Because 15% is close to 25%,
0% £S5 B fli 100% | it is unlikely that it will snow tomorrow.

Choose and complete a graphic organizer
to help you study the concept.

1. favorable outcomes

relative frequency

experimental probability
theoretical probability
Fundamental Counting Principle

Eﬂll‘lpﬂﬂl‘ld event

N R e WN

simulation

Chapter 7 Probability

Nine miles
purr hour.

Definition
Dol |
wekcle Far

w» Blye beard
#® Red poard

“My Four Square shows that my new
red skateboard is faster than my old
blue skateboard.”



B Chapter Self-Assessment

As you complete the exercises, use the scale below to rate your understanding of the
success criteria in your journal.

! 2 3 4

| can do it | can do it on | can teach

| do not understand. with help. my own. someone else.

. 1.1 Probability (p. 283-290)

kLearning Target: Understand how the probability of an event indicates its likelihood.

You randomly choose one toy race car.

1. How many possible outcomes are there?

2. What are the favorable outcomes of
choosing a car that is not green?

3. In how many ways can choosing a
green car occur?

You spin the spinner. (a) Find the number of ways the event can occur.
(b) Find the favorable outcomes of the event.

4. spinningal 5. spinninga 3
6. spinning an odd number 7. spinning an even number
8. spinning a number greater than 0

9. spinning a number less than 3

Describe the likelihood of the event given its probability.

10. 'lhere is a 0% chance of snow in July for Florida.

: agn . . |
11. 'lhe probability that you are called on to answer a question in classis —.

25
12. 'lhere is an 85% chance the bus is on time.
13. 'lhe probability of flipping heads on a coin is 0.5.
14. Duri basketball , YOU r d th b
uring a basketball game, you record the number Your Team —

of rebounds from missed shots for each team.
(a) Describe the likelihood that your team rebounds Opposing Team | |||
the next missed shot. (b) How many rebounds should
vour team expect to have in 15 missed shots?

Chapter Review 315



316

/) 7.2 Experimental and Theoretical Probability (op. 291-298)

KLearning Target: Develop probability models using experimental and theoretical probability.

‘The bar graph shows the resulis of spinning a
spinner 100 times. Use the bar graph to find
the experimental probability of the event.

15.
16.
17.
18.

19.

Use the spinner to find the theoretical probability of the event.
20.

22,

spinninga 2
spinning an even number
not spinning a 5

spinning a number less than 3

In Exercise 16, how does the experimental
probability of spinning an even number
compare with the theoretical probability?

spinning blue

spinning an even number

Times spun

24
20
1
12

Spinning a Spinner
22
21
LI 19
1 2 3 1 5
Number spun

21. spinning a 1

23. spinning a1

24. 'lhe theoretical probability of choosing a red grape from a

25.

many grapes are in the bag?

theoretical probability of not choosing Event A? Explain your reasoning.

~ 7.3 Compound Events (op. 299-306)

2 .
bag of grapes is 9 ‘There are 8 red grapes in the bag. How

- KLearning Target: Find sample spaces and probabilities of compound events.

26. You have 6 bracelets and 15 necklaces. Find the number of ways yvou can wear

27.

28.

Chapter 7

one bracelet and one necklace.

Use a tree diagram to find how many different home theater systems you can make
from 6 DVD players, 8 TVs, and 3 brands of speakers.

2 ,
'The theoretical probability of choosing Event A is = What is the

Ared, green, and blue book are on a shelf. You randomly pick one of the books.

Without replacing the first book, you choose another book. What is the probability

that yvou picked the red and blue book?

Probability




29. You flip two coins and roll a number cube. What is the probability of flipping
two tails and rolling an even number?

30. Describe a compound event that has a probability between 50% and 80%.

31. Your science teacher sets up six flasks. Two of
the flasks contain water and four of the flasks
contain hydrogen peroxide. A reaction occurs
when you add yeast to hydrogen peroxide.

You add yeast to two of the flasks. What is the
probability that at least one reaction will occur?

(pp. 307-312)

Uearning Target: Design and use simulations to find probabilities of compound events.

32. You select a marble from two different bags. You have a 30% chance of
choosing a blue marble from the first bag and a 70% chance of choosing a
blue marble from the second bag. Design and use a simulation to estimate
the probability that you choose a blue marble from both bags.

33. A cereal company is including a prize in each box. There are 5 different
prizes, all of which are equally likely.

a. Describe a simulation involving 50 trials that you can use to model
the prizes in the next 3 boxes of cereal you buy.

b. Use your simulation to find the experimental probability that all
three boxes contain a different prize.

34. Inthe past month, your cell phone has lost its entire charge on
40% of days. Design and use a simulation to estimate the experimental
probability that your cell phone loses its entire charge on exactly 2 of
the next 5 days.

35. You and your friends form a team in gym class. You
have an 80% chance of winning a game of basketball
and a 10% chance of winning a game of soccer.
Design and use a simulation involving 50 randomly
generated numbers to estimate the probability of
winning both games.
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4 Practice Test

You randomly choose one game piece. (a) Find the number of ways the
event can occur. (b) Find the favorable outcomes of the event.

1. choosing green ; x ) l ‘
2. choosing not yellow —_ l 4 LY
-‘ e

Find the sample space and the total number of possible outcomes.

i

b -

]
-

3. Sunscreen 4. Calculator
SPE 10, 15, 30, 45, 50 Hpe E::t!::u: dl:?._plﬂ}',f:::len_llﬁc,
Graphing, Financial
Type | Lotion, Spray, Gel Color Black, White, Silver
Rolling a Number Cube

Use the bar graph to find the experimental
probability of the event.

18
5. rollingalora?

6. rolling an odd number

Times rolled

7. notrollingas
1 2 3 4 5 B

Number rolled 8. rolling a number less than 7

Use the spinner to find the theoretical probability
of the event(s).

9. spinning an even number

10. spinninga 1 and thena?2

11. You randomly choose one of the pens shown. What is
the theoretical probability of choosing a black pen?

12. You randomly choose one of the pens shown. Your
friend randomly chooses one of the remaining pens.
What is the probability that you and your friend both
choose a blue pen?

13. 'lhere is an 80% chance of a thunderstorm on Saturday. Describe the
likelihood that there is not a thunderstorm on Saturday.

14. You are helping to remodel a bathroom. 'The probability that a randomly
selected tile is cracked is 40%. For every 10 boards, there is 1 that is
warped. Design and use a simulation to estimate the experimental
probability that the next tile you select is cracked and the next board
yvou select is not warped.

Chapter 7 Probability



f Cumulative Practice

. A school athletic director asked each athletic
team member to name his or her favorite
professional sports team. 'The results are below:

iy « D.C.United: 3
‘ « Florida Panthers: 8
« Jacksonville Jaguars: 26
o Jacksonville Sharks: 7
« Miami Dolphins: 22

« Miami Heat: 15

- « Miami Marlins: 20
« Minnesota Lynx: 4
« New York Knicks: 5
« Orlando Magic: 18

« lampa Bay Buccaneers: 17

« ‘Tampa Bay Lightning: 12
« lampa Bay Rays: 28
« Other: 6

(One athletic team member is picked at random. What is the likelihood
that this team member’s favorite professional sports team is not located

in Florida?
A. certain B. likely, but not certain
C. unlikely, but not impossible D. impossible

2. Each student in your class voted for his or her favorite day of the week.

‘Their votes are shown in the circle graph:
g Favorite Day of the Week

A student from your class is picked at random. What is the probability that this
student’s favorite day of the week is Sunday?
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3. What value makes the equation 11 — 3x = —7 true?
F 6 G.
3
H. & l. 54

4. Your friend solved the proportion in the box below.

16 _ p
40 27

16+ p=40+27

16p= 1080
16p _ 1080
16 16
p=67.5

What should your friend do to correct the error that he made?

A. Add401to 16 and 27 to p.
B. Subtract 16 from 40 and 27 from p.
C. Multiply 16 by 27 and p by 40.

D. Divide 16 by 27 and p by 40.

5. Which value is a solution of the inequality?

3-2p<7

6. A spinner is divided into eight equal sections, as
# shown. You spin the spinner twice. What is the
; probability that the arrow will stop in a yellow

section both times?
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7.

8.

9.

10.

11.

A pair of running shoes is on sale for 25% off the original price.
Which price is closest to the sale price of the running shoes?

A. 593 B. 599

C. $124 D. 5149

'The value of a baseball card was $6 when it was sold. The value of this card
is now $15. What is the percent increase in the value of the card?

F. 40% G. 90%

H. 150% l. 250%

You roll a number cube twice. You want to roll two even numbers.

Part A Find the number of favorable outcomes and the number
of possible outcomes of each roll.

Part B Find the probability of rolling two even numbers. Explain
your reasoning.

You put $600 into an account. The account earns 5% simple interest per year.
What is the balance after 4 years?

A. $120 B. 5720

C. 51800 D. 512,600

You are comparing the prices of four boxes of cereal. 'Two of the boxes
contain free extra cereal.

« Box F costs $3.59 and contains 16 ounces.
« Box G costs $3.79 and contains 16 ounces, plus an additional 10% for free.
« Box H costs $4.00 and contains 500 grams.

+ Box | costs $4.69 and contains 500 grams, plus an additional 20% for free.
Which box has the least unit cost?

F. BoxF G. Box G

H. Box . Boxl

Cumulative Practice
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@ Statistics

Samples and Populations

Using Random Samples
to Describe Populations

Comparing Populations

Using Random Samples
to Compare Populations

-~

Chapter Learning Target:
Understand statistics.

Chapter Success Criteria:
| can determine the validity of a conclusion.
I can explain variability in samples
of a population.

M | can solve a problem using statistics.

B | can compare populations.

b

i

STEAM Video: “Comparing Dogs”

=

l\




i‘.’_

STEAM Video Comparing Dogs

Although dogs and wolves are the same species, they can
have very different characteristics. How are dogs and
wolves similar?

Watch the STEAM Video “Comparing Dogs.” Then answer
the following questions.

1. Inthe video, the dogs Devo and Etta are walking in a
park. Describe the population of the dogs shown in the
video. Then describe a sample of the dogs shown in the
video. Explain your reasoning.

Dogs, wolves, and dingos are all the same species. This
species is called Canis lupus.

a. Describe one possible sample of the Canis lupus
species. Explain your reasoning.

b. You want to know the average height of an animal
in the Canis lupus species. Would you use the entire
population of the species or would you use a sample
to gather data? Explain.

. 'lhe entire Canis [upus species is a sample of what
population? Explain.

Performance Task Estimating Animal Populations

After completing this chapter, vou will be able to use

the concepts you learned to answer the questions in the
STEAM Video Performance Task. You will be given a double
box-and-whisker plot that represents the weights of male and
female gray wolves.

Females s— i }_.

L1y Weight

1 T T T T 1T T T T T ) nde)
530 55 60 &5 YO 75 BO 85 90 95 100105110

You will be asked to compare the weights of male and
female gray wolves. Why might a researcher want to
compare data from two different groups of wildlife?




-

Chapter Exploration

A population is an entire group of people or objects. A sample is a part of the population.
You can use a sample to make an inference, or conclusion about a population.

Identify a Selecta Interpret the data Make an inference
population. sample. in the sample. about the population.

i) ) o)~ i

1. Work with a partner. ldentify the population and the sample in each pair.

b.
’

The students The students in The grizzly bears with The grizzly bears
in a school a math class GPS collars in a park in a park

d.
- ;:luarters | %

All quarters o . -
e circulation All fiction books in 10 fiction books

the library in the library

C.

2. Work with a pariner. When a sample is random, each member of the population is
equally likely to be selected. You want to know the favorite activity of students at your
school. Tell whether each sample is random. Explain your reasoning.

a. members of the school band b. students in your math class

c. students who enter your school in a morning d. school newspaper readers

Vocabulary
‘The following vocabulary terms are defined in this chapter. Think about
what each term might mean and record your thoughts.

population unbiased sample
sample biased sample




4% 7=

432" 8.1  samples and Populations

-

Learning Target: Understand how to use random samples to make condusions about a population.

Success Criteria:  + | can explain why a sample is biased or unbiased.

e

* | can explain why conclusions made from a biased sample may not be valid.
¢ | can use an unbiased sample to make a condusion about a population. _'/J

FLORIDA
STANDARDS

MAF5.7.5P1.1
MAF5.7.5P1.2

Math Practice

Understand

Quantities

Can the size of a

sample affect the

validity of a

conclusion about a

ion?

kpupulahun.

A population is an entire group of people or objects. A sample is a partof a
population. You can gain information about a population by examining
samples of the population.

Using Samples of Populations

Work with a partner. You want to make conclusions about the favorite
extracurricular activities of students at your school.

a. ldentify the population. Then identify five samples of the population.

b. When a sample is selected at random, each member of the population is
equally likely to be selected. Are any of the samples in part (a) selected at
random? Explain your reasoning.

c. How are the samples below different? Is each conclusion valid? Explain
YOUr reasoning.

Favorite Activity

You ask 20 members of the school band
about their favorite activity. The diagram
shows the results. You conclude that
band is the favorite activity of 70% of

the students in your school.

You ask every eighth student who enters the school
about their favorite activity. One student says glee
club for every nine that name a different activity. You
conclude that glee club is the favorite activity of 10%
of the students in your school.

d. Write a survey question about a topic that interests you. How can
vou choose people to survey so that you can use the results to make a
valid conclusion?
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An unbiased sample is representative of a population. It is selected at random
and is large enough to provide accurate data.

Key Vocabulary {3)
population, p. 325

sample, p. 325 A biased sample is not representative of a population. One or more parts of the
unbiased sample, population are favored over others.
p. 326

biased sample, p. 326

m Identifying an Unbiased Sample N

You want to estimate the number of students in a high school who ride a
bus to school. Which sample is unbiased?

A. 4 students in the hallway

B. all students on the soccer team

C. 50 twelfth-grade students at random

D. 100 students at random during lunch

Choice A is not large enough to provide
accurate data.

Choice B is not selected at random.

.x Choice C is not representative of the
Lans made from population because twelfth-grade
E““ﬂ'u&“:pm n Cholce C students are favored over other students.
the 53 : yrate
'm,aﬂ:. ) ) ) . |
may D ,qde Choice D is representative of the population

W .
pecaus® more likely because it is selected at random and is large
enough to provide accurate data.

S0, the correct answer is D.

Try It

1. WHAT IF? You want to estimate the number of twelfth-grade students
in a high school who ride a bus to school. Which sample is unbiased?
Explain.

2. You want to estimate the number of eighth-grade students in your
school who find it relaxing to listen to music. You consider two samples.
* fiftieen randomly selected members of the band

* pvery fifth student whose name appears on an alphabetical list of
eighth-grade students

Which sample is unbiased? Explain.

b
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The results of an unbiased sample are proportional to the results of the
population. So, you can use unbiased samples to make conclusions about

a population. Biased samples are not representative of a population. So, yvou
should not use them to make conclusions about a population.

m Determining Whether Conclusions Are Valid E—

You want to know how the residents of your town feel about adding a
new landfill. Determine whether each conclusion is valid.

a. You survey the 100 residents who live closest New Landfill
to the new landfill. The diagram shows the
results. You conclude that 10% of the residents
of vour town support the new landfill.

The sample is not representative of the
population because residents who live close
to the landfill may be less likely to support it.

S0, the sample is biased, and the conclusion

is not valid.
New Landfill b. You survey 100 residents at random. The table shows the results.
You conclude that 60% of the residents of your town do not support
Support 10 the new landfill.
Do Not Support | 60 The sample is representative of the population because it is selected at

New Musical

random and is large enough to provide accurate data.

50, the sample is unbiased, and the conclusion is valid.

Try It

3. Four out of five randomly chosen teenagers support the new landfill.
50, you conclude that 80% of the residents of your town support the new
landfill. Is the conclusion valid? Explain. ,)

wiiden

?_

::9 Self-Assessment forc oncepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

4. WRITING You want to estimate the number of students in yvour school
who play a school sport. You ask 40 honors students at random whether
they play a school sport. Is this sample biased or unbiased? Explain.

5. ANALYZING A CONCLUSION You survey 50 randomly chosen audience
members at a theater about whether the theater should produce a
new musical. The diagram shows the results. You conclude that 80% of
the audience members support production of a new musical. Is your
conclusion valid? Explain. _-/
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m Modeling Real Life ~N

You ask 75 randomly chosen students at a Movies per Week
school how many movies they watch each
week. There are 1200 students in the school.
Estimate the number of students in the
school who watch one movie each week.

Understand You are given the numbers of movies watched
cach week by a sample of 75 students. You
are asked to make an estimate about the
population, all students in the school.

Make a plan. The sample is representative of the population because it is selected at

7 random and is large enough to provide accurate data. So, the sample is
unbiased and its results are proportional to the results of the population.
LIse a ratio table to estimate the number of students in the school who
watch one movie each week.

A B
Solve and o o TR
] // Students (one movie) | 21 | 841 | 336 Another Method
LJse a proportion.
Total Students 75 | 300 | 1200 prop
A P = -
Y 75 1200

JBb=n i/

S0, about 336 students in the school
watch one movie each week.

J

L —

=@ Self-Assessment for Problem Solvin
-9 V=

Solve each exercise. Then rate your understanding of the success criteria
in your journal

6. You want to estimate the mean photo size on
yvour cell phone. You choose 30 photos at random
Books per Month from your phone. The total size of the sample is
186 megabytes. Explain whether you can use the
sample to estimate the mean size of photos on
vour cell phone. If so, what is your estimate?

7. D-EEPER! You ask 50 randomly chosen employees of a

company how many books they read each month. The diagram
shows the results. There are 600 people employed by the
company. Estimate the number of employees who read

at least one book each month.
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8. 1 PraCtice Go to BigldeagMath.com to get
HELP with solving the exercises.

P Review & Refresh

Design a simulation that you can use to model the situation. Then use your
simulation to find the experimental probability.

1.

Solve the inequality. Graph the solution.
3.

The probability that a meal at a restaurant is overcooked is 10%. Estimate the
probability that exactly 1 of the next 2 meals is overcooked.

The probability that you see a butterfly during a nature center
tour is 80%. The probability that you see a turtle is 40%. What
is the probability of seeing both?

2x—5h <9 4 5Hg+2=-13 5. 2=6—3r

B> Concepts, Skills, & Problem Solving

USING SAMPLES OF POPULATIONS You ask 50 randomly Favorite Art Form

chosen artists in your town about their favorite art form.
Determine whether your conclusion is valid. Justify
your answer. (5ee Exploration 1, p. 325.)

b.

. You conclude that ceramics is the favorite art form of

You conclude that drawing is the favorite art form of 60%

of artists in yvour town. -
Ceramics

5

10% of people in your town.

IDENTIFYING POPULATIONS AND SAMPLES li]n.'ﬂltif],T the pnpulal:inn and the sample.

Fleslde

Hew Jersey

All cards in a deck

Hesldents s
Gll:ean CDI.Jﬁt'f | “ E _

IDENTIFYING BIASED AND UNBIASED SAMPLES Determine whether the sample is
biased or unbiased. Explain.

10.

11.

You want to estimate the number of books students in your school read over the
summer. You survey every fourth student who enters the school.

You want to estimate the number of people in a town who think that a park needs
to be remodeled. You survey every 10th person who enters the park.
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12.

13.

MODELING REAL LIFE You want to determine the number of
students in your school who have visited a science museum.
You survey 50 students at random. Twenty have visited a
science museum, and thirty have not. 50, you conclude that
40% of the students in your school have visited a science
museum. Is your conclusion valid? Explain.

USING A SAMPLE

Which sample is better Estimate the number of defective pencils produced per day.

for making an estimate? Sample A | Arandom sample of 500 pencils from 20 machines
Explain. Sample B A random sample of 500 pencils from 1 machine

CONDUCTING SURVEYS Determine whether vou should survey the population
or a sample. Explain.

14.
15.

16.

17.

You want to know the average height of seventh graders in the United States.

You want to know the favorite types of music of students in your homeroom.

CRITICAL THINKING Does increasing the size of a sample necessarily make
the sample more representative of a population? Give an example to support
yvour explanation.

@ LOGIC A person surveys residents of a town to determine whether a
skateboarding ban should be overturned. Describe how the person can
conduct the survey so that the sample is biased toward overturning the ban.

Favorite Way to

Eliminate

18. MODELING REAL LIFE You ask 20 randomly
chosen environmental scientists from your

Waste . ) ..
state to name their favorite way to eliminate

Heducing

Candidate Preference

11 waste. There are 200 environmental scientists

HReusing

in your state. Estimate the number of

Recycling

environmental scientists in your state whose

19.

favorite way to eliminate waste is recycling.

MODELING REAL LIFE 'To predict the result of a mayoral
election, you survey 50 likely voters at random. The diagram
shows the results. Describe whether the sample can be used
to predict the outcome of the election. If so, what is your
prediction for the number of votes received by the winner
assuming that 500 people vote?

Number
of Dogs

Frequency | 20, [K[3 bEEFER! You ask 100 randomly chosen dog owners in your

town how many dogs they own. The results are shown in the table.

o4 | ‘There are 500 dog owners in your town.

348

a. Lstimate the median number of dogs per dog owner in your

3 town. Justify your answer.

1
b. LEstimate the mean number of dogs per dog owner in your

0no| s L | bl | e

1 town. Justify your answer.
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8‘ 2 Using Randem Samples
to Describe) Populatlons

Learning Target: Understand variability in samples of a population.

Success Criteria:  + | can use multiple random samples to make conclusions about a population.
= | can use multiple random samples to examine vanation in estimates.

B EXPLORATION 1 Exploring Variability in Samples

FLORIDA Work with a partner. Sixty percent of all seventh graders have visited a

STANDARDS planetarium.

MAFS.7.5P1.2 a. Design a simulation using packing peanuts. Mark 60% of the packing

peanuts and put them in a paper bag. What does choosing a marked
peanut represent?

Math Practice

Make Conjectures —

How many marked

peanuts do you b. Simulate a sample of 25 students by choosing peanuts from the bag,
expect to draw in

30 trials? Explain replacing the peanut each time. Record the results.

yOur reasoning.

_,,J

¢. Find the percent of students in the sample who have visited a
planetarium. Compare this value to the actual percent of all
seventh graders who have visited a planetarium.

d. Record the percent in
part (c) from each pair
in the class. Use a dot
plot to display the data.
Describe the variation
in the data.
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You have used unbiased samples to make conclusions about populations.
Different samples often give slightly different conclusions due to variability
in the sample data.

Using Multiple Random Samples N
RS You and a group of friends want to know how many students in your school
4, ¢ prefer pop music. There are 840 students in your school. Each person in
. 'F}i b us the group randomly surveys 20 stiudents. 'The table shows the results.
'-I:.rl' : & i 13 . %
Sa¥ ¢ - ! 3 = ' '-'_' -”_-L A Favorite Type of Music
" By o) e ; il ) L1
Ot D Ly L Country Pop Rock Rap
I O ~ - | You 2 13 1 1
¥ Friend A 3 8 7 2
' Friend B 4 10 5 1
| Friend C 5 10 4 1
L Friend D 5 9 3 3 |

a. Use each sample to make an estimate for the number of students in
your school who prefer pop music.

In your sample, 13 out of 20, or 65% of the students chose pop music.
So, you can estimate that 0.65(840) = 546 students in your school prefer
pop music. Make estimates for the other samples.

You Friend A Friend B Friend C Friend D

Estimate | 516 336 420 420 378

S0, the estimates are that 336, 378, 420, 420, and 546 students
prefer pop music.

b. Describe the center and the variation of the estimates.

‘The estimates have a median of 4120 students and a range
of 546 — 336 = 210 students.

Try It

1. Use each sample to make an estimate for the number of students
in your school who prefer rap music. Describe the center and the
variation of the estimates.
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m Estimating an Average of a Population

Hours Worked Each Week

A:
B:
C:
D

Hours Practiced Each Week

6,8, 6,67110,87,8
10,4, 4, 6,8, 6,7, 12, 8,8
10,9, 8, 6,5, 8, 6, 6,9, 10
1,8,4,4,5,4,4,6,5,6

: 6,886, 12,4,10,8,6, 12

10,4,8,9,6,8,7, 12, 16, 10

2=

'\J'—

@

A: 6,5,5,6,4,6,85,2,6
B: 0,6,6,5,4,5,6,3,4,9
C: 4,5,6,4,3,2,2,3,12,1

N\

You want to know the mean number of hours students with part-time
jobs work each week. At each of six schools you randomly survey
10 students with part-time jobs. Your results are shown.

a. Use each sample to make an estimate for the mean number of hours
students with part-time jobs work each week. Describe the variation
of the estimates.

Find the mean of each sample.

Sample A B C D E F

L I B S 77 1 | R &80 90
Mean =7 =3 = 7.7 =0 =8 =9
10 10 10 10 10 10

S0, the six estimates are that students with part-time jobs work
5,7, 7.3, 7.7, 8, and 9 hours each week. 'The estimates have a range
of 9 — 5 = 4 hours.

b. Use all six samples to make one estimate for the mean number of
hours students with part-time jobs work each week.

_ N = | B
Ihe mean of all sample data is = 7.3 hours.

S0, you can estimate that students with part-time jobs work
7.3 hours each week.

Try It

2. HRepeat Example 2, but estimate the medians instead of the means.

®

Self-Assessment forc oncepts & Skills m—

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

3. USING MULTIPLE RANDOM SAMPLES Use each sample in Example 1
to make an estimate for the number of students in your school who
prefer rock music. Describe the variation of the estimates.

4. ESTIMATING AN AVERAGE OF A POPULATION You want to know the
mean number of hours music students at your school practice each
week. At each of three music classes you randomly survey 10 students.
Your results are shown. Use all three samples to make one estimate for
the mean number of hours music students practice each week.

J
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You can use technology to perform simulations with large numbers of trials.

Modeling Real Life

~

As stated in Exploration 1, 60% of all seventh graders have visited a
planetarium. Use technology to simulate choosing 200 random samples
of 50 students each. How closely do the samples estimate the percent of
all seventh graders who have visited a planetarium?

'The actual percentage is 60%, the number of samples is 200, and the sample
size is 50. Use technology to run the simulation.

3

25

Actual
Percentage 20

60 |%

Mumber of 15

samples

200

Frequeny

10

Sample size

50

= = =
= i " o
L= L= L=

Run| mﬁ"ml sample Percentage

Q.70
Q.80
Q.90

Available at BigldeasMath.com

The estimates are clustered around 60%. Most are between 45% and 70%.

S0, most of the samples are within 15% of the actual percentage.

=

Y
EE_G Self-Assessment for problem Solving —

Salve each exercise. Then rate your understanding of the success criferia
in your journal.

5. HRepeat Example 3 with the assumption that 50% of all
seventh graders have visited a planetarium.

6. Forty percent of all seventh graders have visited a state park. How
closely do 200 random samples of 50 students estimate the percent
of seventh graders who have visited a state park? Use a simulation
Lo SUpport your answer.
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8.2 Practice

P Review & Refresh

1. You conclude that #5% of high school students
in your town support the new college.

2. You conclude that 15% of residents in your town
do not support the new college.

Write and solve a proportion to answer the question.

3. What percent of 30 is 127?

©

You ask 100 randomly chosen high school students whether they support a new
college in your town. Determine whether your conclusion is valid.

HELP with solving the exercises.

Go to BigldeasMath.com to gEtJ

New College
Support 85
Do not support 15

4. 17 is what percent of 687

B Concepts, Skills, & Problem Solving

EXPLORING VARIABILITY IN SAMPLES ‘Thirty percent of all seventh graders own a

bracelet. Explain whether the sample closely estimates the percentage of seventh

graders who own a bracelet. (5ee Exploration 1, p. 331.)

5. 50 seventh graders, 11 own a bracelet

6. 30seventh graders, 3 own a bracelet T‘#‘_I

Fresh Canned

A 11 9
B 14 6
C 12 8

8. USING MULTIPLE RANDOM SAMPLES
An arcade manager wants to know how
many of his 750 regular customers prefer to

b. Describe the variation of the estimates.

Vegetable Preference | 7. USING MULTIPLE RANDOM SAMPLES A store owner wants
to know how many of her 600 regular customers prefer
canned vegetables. Each of her three cashiers randomly
surveys 20 regular customers. 'lhe table shows the results.

a. Use each sample to make an estimate for the number of
regular customers of the store who prefer fresh vegetables.

Preferred Season to Visit the Arcade

visit in the winter. Each of five staff members
randomly surveys 25 regular customers. The

table shows the results.

a. Use each sample to make an estimate

for the number of regular customers

who prefer to visit in the winter.

Spring | Summer | Fall | Winter
A 4 q B 11
B 5 3 7 10
C G 3 5 9
D 4 3 & 10
E 4 4 ] 12

b. Describe the variation of the estimates.

Section 8.2 Using Random Samples to Describe Populations 335



9. ESTIMATING A MEAN OF A POPULATION A park ranger wants to know the mean
number of nights students in your school plan to camp next summer. The park
ranger randomly surveys 10 students from each class. The results are shown.

Nights Camping

&=

¥ O F

0,5,2,3,0,6,0,10,3,0
14,0,0,6,5,0,1,2,2,5
8,823,4,1,0,0,0,6
10,10, 5,6,1,0,0,0,4, 0

25

15

10

Frequeny

12. MODELING REAL LIFE Sixty percent of vacationers enjoy
water parks. Use technology to generate 20 samples of
size 100. How closely do the samples estimate the percent

10.

a. Use each sample to make an estimate for the mean

number of nights students in your school plan to camp
next summer. Describe the variation of the estimates.

b. Use all four samples to make one estimate for the mean
number of nights students plan to camp next summer.

ESTIMATING A MEDIAN OF A POPULATION Repeat Exercise 9,
but estimate the medians instead of the means.

0.30

13.

14.

0.40
0.50

=
o
=

Sample Percentage

0.70

0.80

of all vacationers who enjoy water parks?

MODELING REAL LIFE 'Thirty percent of all new wooden
benches have a patch of chipped paint. Use technology to
simulate 100 random samples of 10 wooden benches.
How closely do the samples estimate the percent of all

11.

wooden benches with a patch of chipped paint?

Di& Y7325 You want to predict whether a proposal

will be accepted by likely voters. You randomly sample
3 different groups of 100 likely voters. 'The results are
shown. Do you expect the proposal to be accepted?

Justify your answer.

Proposal
Support | Oppose
Sample A 48 52
Sample B 52 48
Sample C 47 53

DESCRIBING SAMPLE VARIATION
Fifty-five percent of doctors at a hospital
prescribe a particular medication. A
simulation with 200 random samples of
50 doctors each is shown. Describe how
the sample percentages vary.

15. CRITICAL THINKING Explain why public opinion polls use sample sizes of more
than 1000 people instead of using a smaller sample size.
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Learning Target:

Success Criteria:

e

Compare populations using measures of center and variation.

* | can find the measures of center and variation of a data sel.

* | can descibe the visual overlap of two data distributions numerically.

* | can determine whether there is a significant difference in the measures of center
of two data sels.

.

Comparing Two Data Distributions

Work with a partner.
FLORIDA
STANDARDS a. Does each data display show overlap? Explain.
MAFS.7.5P.2.3

Recognize
Usefulness
of Tools
What are the

advantages of each

type of data display?

Which do you prefer?
| Explain.

S

Male students &—+ { +—¢
Female students = m—o

2 | I L l | L | | L . Hours of
- | 1 1 I I I 1 1 I o !n-IEEP
4 5 6 7 8 9 10 11 12
®
[ ]
Male students L
L L] L L] L
] L e L ] L L
i | | 1 | | L ] L | L P
- 1 I 1 I I I | J | J
L
Female students * L *
® L ] L [ ] [ ]
—t 3 ¢ ° ¢ ¢ O & o Heghs
- ] I 1 I | I 1 I 1 I = {im:hes}
56 57 58 59 60 &1 62 63 B4 65
Ages of People in Two Exercise Classes
10:00 A.m. Class 8:00 p.m. Class
1 (8 9
211 2 2 7 9 9
1 |0 3 4 5
9 7 3 2 2 2|4 (0
75 4 3 1) 5
70 0| 6
0| 7
Key: 2|4|0 = 42 and 40 years
How can you describe the overlap of two data distributions using words?

How can you describe the overlap numerically?

In which pair of data sets is the difference in the measures of center the

most significant? Explain your reasoning.
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Use the mean and the mean absolute deviation (MAD) to compare two
populations when both distributions are symmetric. Use the median and the
interquartile range (IQR) when either one or both distributions are skewed.

m Comparing Populations

T'wo data sets contain an equal number of values. 'The double
box-and-whisker plot represents the values in the data sets.

Data set A -—+ + + -
DatasetB = D:+ -

a1 1 | 1 ] 1 | 1 ] 1 | 1 ] Lo
| I I I | I I 1 I I I I | 1

0 1w 20 30 40 50 &0 JO BO 90 100 M0 120 130

a. Compare the data sets using measures of center and variation.

Both distributions are skewed. Use the median and the 1QR.

Data set A Data set B
Median = 60 Median = 90
IQR = 80 — 30 =50 IQR = 100 — 80 = 20

So, Data set B has a greater measure of center, and Data set A
has a greater measure of variation.

b. Which data set is more likely to contain a value of 957

Remember )/

o

In a box-and-whisker
plot, about JTDf the

About 25% of the data values in Data set A are between 80 and 130.
About 50% of the data values in Data set B are hetween 80 and 100.

S0, Data set B is more likely to contain a value of 95.

data are in each : c. Which data set is more likely to contain a value that differs from
whisker and about - the center by at least 30?7

of the data are in ‘The IR of Data set A is b0 and the IR of Data set B is 20. 'This

lkthE box. y means it is more commeon for a value to differ from the center
by 30 in Data set A than in Data set B.

So, Data set A is more likely to contain a value that differs
from the center by at least 30.

Try It
1. Which data set is more likely to contain a value of 70%

2. Which data set is more likely to contain a value that differs from
the center by no more than 37
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.3

-
Less visual gverlap

indicates a‘
difference N

more significant
the measures

of center.

m Describing Visual Overlap

When two populations have similar variabilities, the visual overlap of the
data can be described by writing the difference in the measures of center as a
multiple of the measure of variation. Greater values indicate less visual overlap.

‘lhe double dot plot shows two data sets. Express the
difference in the measures of center as a multiple of
the measure of variation.

Both distributions are approximately symmetric. Use the
mean and the MAD to describe the centers and variations.

Data set A Data set B

al10 ]
AMean = = Mean = = 25

15 15

244 236
MAD = —=16 MAD =—=16

15 15
difference in means _ 26 16

MALD 16

S0, the difference in the means is about 1.6 times the MAL.

3. WHAT IF? Each value in the dot plot for Data set A increases by 30.
How does this affect your answers? Explain.

e

il

Self-Assessment for Concepts & Skills Py

Solve each exercise. Then rate your understanding of the success criteria

Data set A L
e & 0 @ &
& & & & & 0 B B
| 1 | ] | | | | -
| I ] I ] I ] I ]
[ ]
Data set B ® L
& e o @ [ 3
e & & & & » @9
| | | | | | | | | |
Bl | 1 I ] I ] I ] I i
0 10 20 30 40 50 60 F0 #D 90
V" —
V
W
V-
in your journal,
L 3
Data set A L
e & @
a & & & @
S
& & @
DatasetB ® @ @
e & @
e & @
= | | | [ |
sl I I ] I
1 2 3 q 5

4. COMPARING POPULATIONS ‘'The double dot plot shows two data sets.

Compare the data sets using measures of center and variation. Then
express the difference in the measures of center as a multiple of the
measure of variation.

5. WHICH ONE DOESN'T BELONG? You want to compare two
populations represented by skewed distributions. Which measure
does not belong with the other three? Explain your reasoning.

Median of first data set

IQR of first data set

Median of second data set

MAD of second data set

P
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When the difference in the measures of center is at least 2 imes the measure of
variation, the difference is significant.

Modeling Real Life ~
‘The double box-and-whisker plot represents the heights of rollercoasters
at two amusement parks. Are the rollercoasters significantly taller at one
park than at the other park?

> I i | | I ! | | L o Height
1 1 1 T 1 1 1 T neterd
40 4% 50 55 Exl b5 Fit 5

The distribution for Park A is skewed, so use the median and the IQR to
describe the centers and variations.

Park A Park B
Median = 50 Median = 55
lQH—E-E-—fi:’:—l[J IQH—EU—E-I]—H]

Because the variabilities are similar, yvou can describe the visual overlap by
expressing the difference in the medians as a multiple of the 1QR.
difference in medians 5 05
- — WD
QK 10
Because the quotient is less than 2, the difference in the medians is
not significant.

'The rollercoasters are not significantly taller at one park than at the
other park.

F

e

L
W

=@ Self-Assessment for Problem Solvin
v g —

Solve each exercise. Then rate your understanding of the success criteria

in your journal.
shelter A o—+ + +—- 6. 'lhe double box-and-whisker plot represents
the weights of cats at two shelters. Are the cats
Shelter B * + + + * significantly heavier at one shelter than at the
- o Weights : .
s other? Explain.
3 4 5 6 7 8 9 10 1 12

7. Ll 332380 Tornadoes in Region A travel significantly farther than

tornadoes in Kegion B. 'The tornadoes in Hegion A travel a median
of 10 miles. Create a double box-and-whisker plot that can represent
the distances traveled by the tornadoes in the two regions.
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8.3 PraCtice Go to BigldeasMath.com to get
HELP with solving the exercises.

» Review & Refresh

Twenty percent of all seventh graders have watched a horse race.
Explain whether the sample closely estimates the percentage of
seventh graders who have watched a horse race.

1. In asample of 15 seventh graders, 4 have watched a horse race.

2. In asample of 10 seventh graders, 6 have watched a horse race.

Find the unit rate.

3. 60 kilometers in 2 hours 4. 511.140 for 5 cans

B Concepts, Skills, & Problem Solving

COMPARING TWO DATA DISTRIBUTIONS 'The double box-and-whisker plot
represents the values in two data sets. (5ee Exploration 1, p. 337.)

5. Does the data display show
X Data set A -—Dj—a
overlap? Explain.
6. lsthere a significant difference Dataseth '_l:B_'

in the measures of center for B e S S )

the pair of data sets? Explain. 2 & & & W 12 W W

COMPARING POPULATIONS Two data seis contain an equal number of values.
‘lhe double box-and-whisker plot represenits the values in the data sets.

Data set A I—I &
Data set B l—+ + »

| | 1 | | | | | | [ | l | | ] =
- 1 | i I I 1 I 1 I ] | I 1 I 1

01 02 03 04 05 06 OF7 08B 09 10 17 1.2 1.3 14 1.5

7. Compare the data sets using measures of center and variation.
8. Which data set is more likely to contain a value of 1.17

9. Which data set is more likely to contain a value that differs from
the center by 0.37

I [ | L ]
I 1 | I I

Data set A LU
L BN B )
T EEEE 10. DESCRIBING VISUAL OVERLAP 'The double dot
-+ttt plot shows the values in two data sets. Express
e the difference in the measures of center as a
Data set B @ . L . L
® a = multiple of the measure of variation.
e 8 8 &
| i
I ]
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11. YOU BE THE TEACHER 'The distributions of attendance at basketball games
and volleyball games at your school are symmetric. Your friend makes a
conclusion based on the calculations shown below. 1s your friend correct?
Explain your reasoning.

Volleyball Game Attendance: Mean = 80, MAD = 20
Basketball Game Attendance: Mean = 160, MAD = 20
The difference in means is four times the MAD,

so attendance at basketball games is significantly
greater than attendance at volleyball games.

12. MODELING REAL LIFE 'The double box-and-whisker plot represents the goals
scored per game by two hockey teams during a 20-game season. Is the number of
apals scored per game significantly greater for one team than the other? Explain.

| | | I | | | | | I | | Goals scored

ame
0 1 2 3 4 3 i 7 8 9 1 N pEe

13. MODELING REAL LIFE 'The dot plots show the test scores for two classes taught
by the same teacher. Are the test scores significantly greater for one class than the
other? Explain.

Class A Class B
-
| ] L J -
L] ] L] .
[ ] & L ] L L 3 L &
L] s @ ] L & @ L] ]
i e s @ & @ ] L ] & @ ] L] ]
» ] L L] L] ] ] . L] . ] L] ] L]
——t—t "+ Swres ——f———F—F—F—F—> Scores
il 5 B0  H5 o0 9% 100 O 75  HO 45 90 95 100

14. @ PROBLEM 50LVING A scientist experiments with mold colonies of
equal area. She adds a treatment to half of the colonies. After a week, she
measures the area of each colony. If the areas are significantly different,
the scientist will repeat the experiment. The results are shown. Should
the scientist repeat the experiment? Justify your answer.

Untreated Mold Treated Mold
el
L ]
L L L ] & @
& & & & @& @ & & & @
& & & & & @ Area * 8 & @ ] Area
———t—t—t—t—] 1> Gsquare <*————F—+——F—+> (Gquare
0o 1 2 3 4 5 6 7 contimeters) o 1 2 3 4 5 & 7 certimeters)
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8 4 Using Random Samples®
to Compare- Populatlons

Learning Target: Use random samples to compare populations.

Success Criteria:  + | can compare random samples using measures of center and variation.
* | can recognize whether random samples are likely to be representative of a population.
.,\_ ¢ | can compare populations using multiple random samples. _,/J

Using Random Samples

Work with a partner. You want to compare the numbers of hours
FLORIDA spent on homework each week by male and female students in your
STANDARDS state. You take a random sample of 15 male students and 15 female

MAFS.7.5P1.2
MAFS.75P37 4 students throughout the state.
Male Students Female Students
15| 3 0 125]( 1 1 0 3 1 1
8 |25 1 3 0 o 1 3 |55 10
BoH| 1 5] 0 3 2 0 6 |35 2

a. (Compare the data in each sample.

b. Are the samples likely to be representative of all male and female
students in your state? Explain.

c. Youtake 100 random samples of 15 male students in your state and
100 random samples of 15 female students in your state and record
the median of each sample. The double box-and-whisker plot shows the
distributions of the sample medians. Compare the distributions in
the double box-and-whisker plot with the distributions of the data
in the tables.

Male students #—m -
Math Practice
Female students G—ED—O

Build Arguments - i l I L I I I L I N Time
. s 'I I I I | | ] i ] . {huun}
How does taking 0 1 2 3 4 5 B 7 8
multiple random
samples allow you
to make conclusions d. What can you conclude from the double box-and-whisker plot? Explain.
about two
J’”F'“hhmﬂ ) e. How canyou use random samples to make accurate comparisons of

two populations?
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You do not need to have all of the data from two populations to make
comparisons. You can use random samples to make comparisons.

Comparing Random Samples "

Two bags each contain 1000 numbered tiles. The double box-and-whisker
plot represents a random sample of 12 numbers from each bag. Compare
the samples using measures of center and variation. Can you determine
which bag contains tiles with greater numbers?

Bag A ¢—+ + f .
Bag B i—+ + +—n
il 1 | | | | | | | L -
- 1 1 | | I I I I | | =
0 1 2 3 4 5 b 7 g 9
Both distributions are skewed right, so use the median and the 1QR.
Bag A Bag BB
Median = 4 Median = 3
q IDR=6—3=23 IQR=5—-2=13
' 0 W - - 0
You are more hkﬂ?f o 'Ihe variation in the samples is about the same, but the sample from
make valid EmTIPaT[W"fS Bag A has a greater median. The sample size is too small, however,
when the Eﬂmﬂ‘% 51?&': to conclude that tiles in Bag A generally have greater numbers than
large and ﬁ‘lﬂéﬁ " o tiles in Bag B.
SEigey b ] "
variability in

Try It

1. 'lhe double dot plot shows the weekly reading habits of a random
sample of 10 students in each of two schools. Compare the samples
using measures of center and variation. Can you determine which

school’s students read less? Explain.

school A
L L & ]
L L ] L L 3 [ ]
o | [ | | | | | | [ | -
i I I I I I I 1 1 ] I =
school B e @
& -
® e e e e o he
. | T i ! j | j 1 T i =  time
] 1 2 3 4 5 B 7 g g (hours)
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m Using Multiple Random Samples

'The double box-and-whisker plot represents the medians of 50 random
samples of 12 numbers from each bag in Example 1. Compare the
variability of the sample medians to the variability of the samples

in Example 1. Can you determine which bag contains tiles with

greater numbers?

0 1 2 3 4 5 [ 7 8 ]
Bag A Bag BB
Median = 5.5 Median = 3.5
IQR=6—5=1 IQR=4—-3=1

‘The IQR of the sample medians for each bag is 1, which is less than
the IQR of the samples in Example 1. Most of the sample medians for
Bag A are greater than the sample medians for Bag B. 5o, tiles in Bag A
oenerally have greater numbers than tiles in Bag B.

Try It

2. WHAT IF? Each value in the box-and-whisker plot of the sample
medians for Bag A decreases by 2. Does this change your answer?

J/

="

-
L —

Solve each exercise. Then rate your understanding of the success criteria

in your journal.
Box A . .
L 3. COMPARING RANDOM SAMPLES Two boxes each contain
I e e i ol ol 600 numbered tiles. The double dot plot shows a random sample
I ; L .'. o of 8 numbers from each box. Compare the samples using measures
- . of center and variation. Can you determine which box contains
*ee e tiles with greater numbers? Explain.
Bl B s e e e

o1 2 3 456 78

Crate A e

RS

4. USING MULTIPLE RANDOM SAMPLES Two
crates each contain 750 objects. The double

of 50 random samples of 10 objects from each

-+ ;::’f:i:;:} crate. Can you determine which crate weighs

I

7

9 10 11 12 13 14 15 more? Explain.

box-and-whisker plot shows the median weights

=] Self-Assessment for Concepts & Skills —

J
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m Modeling Real Life ~N

‘The double box-and-whisker plot represenis the medians of
50 random samples of 10 speeding tickets issued in two states.

Compare the cosis of speeding tickets in the two states.

sore n +—{THITH
Cosl

1 I 1 | | [
' ' ' ' ' ' {dallars)

There is enough data to draw conclusions about the costs of speeding
tickets in the two states. Find the measures of center and variation for the

sample medians from each state. 'Then compare the data.

State B
Median = 70
IQH = 77 — b7 = 10

State A
Median = 54
IQH = hY — 48 =19

The variation for State A is greater than the variation for State B, and the
measure of center for State B is greater than the measure of center for State A.

50, you can conclude that the cost of speeding tickets varies more in
State A, but speeding tickets generally cost more in State B. __/‘

Self-Assessment for problem Solving —

Solve each exercise. Then rate your understanding of the success criteria

in your journal.
Brand A ._+:+3_. 5. ‘The double box-and-whisker plot represents
the medians of 100 random samples of
Brand B '""EE_' 20 hattery lives for two cell phone brands.
s} B2y i Compare the battery lives of the two brands.

Bl | 0 L] ] L] | | I “'IIJLJTE}

16 18 20 22 24 26 2B 30 32 34 36

6. TITE3254 ‘The double box-and-whisker plot represents the
medians of 50 random samples of 10 wait times at two patient care
facilities. Which facility should you choose? Explain your reasoning.

Facility A -—+:+:+—-
Facility B .—+ + +—.

s i . Wait time
s— I 1 1 i I 1 j = .
(minules)

0 5 1M 15 20 25 30 35 40 45 -‘/
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3.4 PraCtice Go to BigldeasMath.com to get
HELP with solving the exercises.

» Review & Refresh

‘The double dot plot shows the values in two data sets. ®
. Data * e
1. Compare the data sets using measures of center wtp PO OO
and variation. il i e A
| I I I | I =
2. Are the values of one data set significantly greater Data ® :
than the values of the other data set? Explain. <ot B L L
NN N N
B I e B B e
Solve the equation. Check your solution. 10 20 3% &0 ) o A
3. hb—3=22 4. 15d+3=—45 5. 4=9z—-2

¥ Concepts, Skills, & Problem Solving

USING RANDOM SAMPLES You want to compare the numbers of hours spent on
recreation each week by teachers and non-teachers in vour state. You take 100 random
samples of 15 teachers and 100 random samples of 15 non-teachers throughout the state
and record the median value of each sample. The double box-and-whisker plot shows
the distributions of sample medians. (See Exploration 1, p. 343))

Mon-teachers '—E .

I L L1 i 1 1. Time

I ISR NS N (N S (NS N | >
R T S I . L L L B L L O DL (hours)
> 1 £ 3 4 5 6 7 B 91011 1213 14 15

-

6. Are the samples likely to be representative of all teachers and non-teachers
in your state?

7. What can you conclude from the double box-and-whisker plot? Explain.

College A
8. COMPARING RANDOM SAMPLES The double dot -

plot shows the weekly running habits of athletes at
two colleges. Compare the samples using measures College B
of center and variation. Can you determine which

college’s athletes spend more time running? Explain.

f

b= running
10 (hours)

-

_.__
w -+

ate
wteee

L N

L N Weekly
—
8 9

[

Lake A ._EB_. 9. USING MULTIPLE RANDOM SAMPLES Two lakes each
contain about 2000 fish. The double box-and-whisker

Lake B '_m"' Fich plot shows the medians of 50 random samples of
—+= length 14 fish lengths from each lake. Can you determine

L e e e e e
3 - - inchies . . . .
0123456789101 (nche which lake contains longer fish? Explain.
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10. MODELING REAL LIFE Two laboratories each produce 800 chemicals. A chemist
takes 10 samples of 15 chemicals from each lab, and records the number that pass an
inspection. Are the samples likely to be representative of all the chemicals for each lab?
If s0, which lab has more chemicals that will pass the inspection? Justify your answer.

Research Lab A Research Lab B
141 13 | 15 | 15 14 12 | 10 12 | 14 | 11
141 15 | 15 | 13 12 9 14 11 11 15

11. MODELING REAL LIFE A farmer grows two types of corn seedlings.
There are 1000 seedlings of each type. The double box-and-whisker
plot represents the median growths of 50 random samples of 7 corn
seedlings of each type. Compare the growths of each type of corn

seedling. Justify your result.

pen

{inches)
0 1 2 3 4 5 [+ ¥ B 9

12. L3 I"EEPER! You want to compare the number of words per sentence in a sports

magazine to the number of words per sentence in a political magazine.

a. 'The data represent random samples of the number of words in 10 sentences
from each magazine. Compare the samples using measures of center and
variation. Can you use the data to make a valid comparison about the
magazines? Explain.

Sporis magazine: 9, 21, 15, 14, 25, 26, 9, 19, 22, 30
Political magazine: 31, 22, 17, 5, 23, 15, 10, 20, 20, 17
b. ‘The double box-and-whisker plot represents the means of 200 random

samples of 20 sentences from each magazine. Compare the variability of the
sample means to the variability of the sample numbers of words in part (a).

Sports magazine # m -
Political magazine -—1I+—l
Number of

i i i i i I i i 1 i -
- I 1 ] 1 : 1 1 1 1 1 : 1 = words per

L] a] 10 12 14 1% 18 20 22 24 M 28 senlence

¢. Make a conclusion about the numbers of words per sentence in each magazine.

13. PROJECT You want to compare the average amounts of time students in sixth,
seventh, and eighth grade spend on homework each week.

a. Design an experiment involving random sampling that can help vou make
a COMmpAarison.

b. Perform the experiment. Can you make a conclusion about which grade
spends the most time on homework? Explain your reasoning.
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% Connecting Concepts

1.

B Using the Problem-Solving Plan

In a city, 1500 randomly chosen residents are Sporting Events per Month
asked how many sporting events they attend
cach month. The city has 80,000 residents.
Lstimate the number of residents in the city
who attend at least one sporting event

each month.

Five or more
events
87

#.:dml | d_ You are given the numbers of sporting
% ,f"f events attended each month by a sample
_ of 1500 residents. You are asked to make an
estimate about the population, all residents
of the city.
Make a plan. The sample is representative of the population because
L / itis selected at random and is large enough to provide accurate
data. 5o, find the percent of people in the survey that attend at least one
sporting event each month, and use the percent equation to make an estimate.
S“dh:i'd llse the plan to solve the problem. Then check your solution.

2. 'lhe dot plots show the values in two data sets. ls the difference in the measures

of center for the data sets significant?

Data Set A Data Set B
L ]
* @ ]
* @ ] * & @
e & @ @ L e @ @
| | 1 | | L1 1 | | l | | | L1 |
Sl 1 | — 1 1 1 | B - 1 1 ! 1 1 1 —
B -5 —4 -3 -2 -1 0 1 2 b -5 —4 -3 -2 -1 0 1 2

. You ask 60 randomly chosen students whether they support a later starting time
for school. 'The table shows the results. Estimate the probability that at least two
out of four randomly chosen students do not support a later starting time.

Estimating Animal Populations

'\
At the beginning of the this chapter, you watched a
STEAM Video called "Comparing Dogs.” You are now ready to
complete the performance task related to this video, available
at BigldeasMath.com. Be sure to use the problem-solving
plan as you work through the performance task.

>
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A" /' blank graphic organizers.

. Chapter Review  (2) g ssestian o odounion

A

P Review Vocabulary

Write the definition and give an example of each vocabulary term.

population, p. 325 unbiased sample, p. 326
sample, p. 325 biased sample, p. 326

Graphic Organizers

You can use a Definition and Example Chart to organize information about a concept.
Here is an example of a Definition and Example Chart for the vocabulary term sample.

Sample: part of a population

Exa mpla

unbiased sample: 100 seventh-grade
students selected randomly during
lunch

Exa rnple

biased sample: the seventh-grade
students at your lunch table

gre v e

Barrel: A container made of wood

| Exansit AN

Rain barrel et rain
Choose and complete a graphic organizer Butter barrel Te churn butter
to help vou study each topic. L (ol
I'm not
1. population A Ting for i
2. shape of a distribution \ g
3. mean absolute deviation (MAD) . i *
4. interquartile range (1QR) ™ —\e
. “Here is my Definition and
5. double box-and-whisker plot Example Chart. 1 read in the
news that a cat once floated
6. double dot plot over this waterfall in a barrel.”
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B Chapter Self-Assessment

As you complete the exercises, use the scale below to rate your understanding of the
success criteria in your journal.

| do not understand.

! 2 3 4

| can do it | can do it on | can teach
with help. My oW, someone else.

- 8.1 Samples and Populations (pp. 225-330)

kLearning Target: Understand how to use random samples to make conclusions about a population.

1.

You want to estimate the number of students in your school whose favorite
subject is biology. You survey the first 10 students who arrive at biology club.
Determine whether the sample is biased or unbiased. Explain.

You want to estimate the number of athletes who play soccer. Give an
example of a biased sample. Give an example of an unbiased sample.

You want to know how the residents of your town feel about building a new
baseball stadium. You randomly survey 100 people who enter the current
stadium. Eighty support building a new stadium, and twenty do not. 5o, you
conclude that 80% of the residents of your town support building a new
baseball stadium. Is your conclusion valid? Explain.

Which sample is better for making an estimate? Explain.

Predict the number of students in a school who like gym class.

Sample A A random sample of 8 students from the yearbook

Sample B A random sample of 80 students from the yearbook

You ask 125 randomly chosen students to name their

favorite beverage. There are 1500 students in the school. _
Predict the number of students in the school whose Sports drink 58
favorite beverage is a sports drink.

Favorite Beverage

Soda 36
You want to know the number of students in your state Water 11
who have summer jobs. Determine whether you should ' '

Other 17

survey the population or a sample. Explain.
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. 8.2 Using Random Samples to Describe Populations (pp. 331-336)

- kLearning Target: Understand variability in samples of a population.

7. 'lo pass a quality control inspection, the products at a factory must contain no
critical defects, no more than 2.5% of products can contain major defects, and
no more than 4% of products can contain minor defects. There are 40,000 products
being shipped from a factory. Each inspector randomly samples 125 products. ‘The
table shows the results.

a. Use each sample to make an Type of Defect
estimate for the number of products
with minor defects at the factory.
Describe the center and the Inspector A 0 2 5
variation of the estimates.

Critical | Major | Minor

Inspector B 0 1 6

b. Use the samples to make an estimate
for the percent of products with
minor defects, with major defects, Inspector D 0
and with critical defects at the
factory. Does the factory pass
inspection? Explain.

Inspector C 0 3 3

6

&

8. A scientist determines that 35% of packages of a food product contain a specific
bacteria. Use technology to simulate choosing 100 random samples of
20 packages. How closely do the samples estimate the percent of all packages
with the specific bacteria?

-, 8.3 Comparing Populations (pp. 337-342)

- kLearning Target: Compare populations using measures of center and variation.

9. 'lhe double box-and-whisker plot represents the points scored per game by
two football teams during the regular season.

TeamA o—4 . b

TeamB w» +
1
|}

20

a. Compare the data sets using measures of center and variation.

b. Which team is more likely to score 28 points in a game?
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10. 'lhe dot plots show the ages of campers at two summer camps.

Camp A Camp B

. Hge
" (years)

&

nteee
el NN N

-~ loeooeee
o TRe e S
“4+eee

-~ t+eoee

S Teeee
iad L L L L
- leeee
oteee

- ﬁru-ura".l
16 17

a. Lxpress the difference in the measures of center as a multiple of the
measure of variation.

b. Are the ages of campers at one camp significantly greater than at the
other? Explain.

~ 8.4 Using Random Samples to Compare Populations (pp. 343-345)

k\l_earning Target: Use random samples to compare populations.

11. 'lhe double dot plot shows the median gas mileages of 10 random samples of
50 vehicles for two car models. Compare the samples using measures of center
and variation. Can you determine which car model has a better gas mileage?

Explain.

Model A .

e " @
& & & 8 @ L 1
| | [ i 1 1 i | i [ i i [ | i [ i i i

T I | | I 1 | I I I ] | I | I I 1 I I 1 || |

Model B L

. @
& » L * & 9 @ Gas mileage

B T e e e T LT Il

14 16 18 20 22 24 26 28 30 32 34 gallon)

12. You compare the average amounts of time people in their twenties and thirties
spend driving each week. The double box-and-whisker plot represents the
medians of 100 random samples of 8 people from each age group. Can you
determine whether one age group drives more than the other? Explain.

Twenties '—E:*—'

Thirties e————4 ¢ .

T | 1 l l 1 l 1 | Driving time

J ' 1 : 1 1 1 1 1 {hours)
0 5 1 15 20 25 30 35 40
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. Practice Test

1. You want to estimate the number of students in your school who prefer to
bring a lunch from home rather than buy one at school. You survey five
students who are standing in the lunch line. Determine whether the sample
is biased or unbiased. Explain.

Candidate Preference
2. You want to predict which candidate will - -
likely be voted Seventh Grade Class Candidate A | Candidate B
President. There are 560 students in the Sample 1 27 23
seventh grade class. You randomly sample Sample 2 37 28
3 different groups of 50 seventh-grade
students. The results are shown.

Sample 3 15 35

a. Use each sample to make an estimate for the number of students in
seventh grade that vote for Candidate A.

b. Who do you expect to be voted Seventh Grade Class President? Explain.

3. Of60 randomly chosen students from a school surveyed, 16 chose the aquarium
as their favorite field trip. There are 720 students in the school. Predict the number

of students in the school who choose the aquarium as their favorite field trip.

4. 'lhe double box-and-whisker plot shows Show A ._EE._.
the ages of the viewers of two television

shows in a small town. Show B ._+:+:+—.

T N N TR NN T N Age
| BN B S S m— — (years)
A0 25 30 35 40 45 50 55

=
-

a. Compare the data sets using measures
of center and variation.

b. Which show is more likely to have a 44-year-old viewer?

5. ‘'lhe double box-and-whisker plot showsthe . ._D]_.

test scores for two French classes taught by

the same teacher. Class B -—B]—-

il | |
= | |

L4 1 1
I N B |
BE F2 Fb BO B4 EH 92 96 100

a. Express the difference in the measures
of center as a multiple of the measure
of variation.

b. Are the scores for one class significantly greater than for the other? Explain.

6. T'wo airplanes each hold about 400 pieces of luggage. 'The double dot plot
shows a random sample of 8 pieces of luggage from each plane. Compare the
samples using measures of center and variation. Can you determine which
plane has heavier luggage? Explain.

Plane A ®
& & @
[ ] e 8 @
' R T T N T T AN T TR N N M M N TR N NN TR TR
T-r-r T T T
Plane B ®
& &
e 8 8 8 & )
_ I T TN TN Y TN T S N T T T S T Weight
T (pounds)
14 18 22 2l 30 34 38 42 4 50
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L Cumulative Practice

b

1. Which of the ratios form a proportion?
A. S5to2and4to 10
B. 2:3and7:8
C. 3to2and 15to 10

D. 12:8and 8:4

2. Astdent scored 600 the first time she
took the mathematics portion of a college
entrance exam. The next time she took the
exam, she scored 660. Her second score
represents what percent increase over her
first score?

F 9.1% G. 10%

H. 39.6% . 60%

3. You ask 100 randomly chosen students to name their favorite food.
‘There are 1250 students in the school. Based on this sample, what is
the number of students in the school whose favorite food is chicken?

Favorite Food
Pizza 38
lacos | 36
Chicken 8
Other 18

A. 100 B. 225
C. 450 D. 475

4. Which value of p makes the equation p + 6 = 5 true?

F —1 G. 1

H. 11 . 30
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5. 'lhe table shows the costs for four cans of tomato soup. Which can has the lowest

COSL per ounce?

Cost (dollars) Number of Ounces
Can A 1.95 26
Can B 0.72 8
Can C 0.86 10.75
Can D 2.32 231.2
A. Can A B. CanB
C. CanC D. CanD
6. What value of y makes the equation —3y = —18 true?

7. 'lhe double dot plot shows the values in two data sets. Which sentence best
represents the difference in the measures of center as a multiple of the

measure of variation?

Data Set A

Ll 1 1 |
.-IIIIIIIIIIIIIIII

Data S5et B
i L

—tt 4ttt
26 28 30 32 34 36 38 40 42 44 46 4B 50 52 54 56 58
F. 'The difference of the means is about 3.3 times the MALD.
G. 'The difference of the means is about 3.8 times the MAD.

H. 'The difference of the means is 36 times the MAD.

. The difference of the means is 48.7 times the MAD.
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8. What is the missing value in the ratio table?

?

X y
- 5
E =
2 15
8

3

8 60

9. You are selling tomatoes. What is the minimum number of
pounds of tomatoes you need to sell to earn at least $447

Al 11 B. 12

C. 40 D. 176

. You and a group of friends want to know how many students in your school prefer
science. 'There are 900 students in your school. Each person randomly surveys

20 students. The table shows the results. Which subject do students at your

school prefer?

Favorite Subject
English | Math | Science | History
You 4 5 6 5
Friend A 2 1 7 7
Friend B 7 1 8 1
Friend C 3 6 o 6
Friend D i 7 2 5

Part A Use each sample to make an estimate for the number of students in
yvour school who prefer science.

Part B Describe the variation of the estimates.

Part C  Use the samples to make one estimate for the number of students who
prefer science in your school.

Cumulative Practice
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Geometric Shapes
and Angles

Circles and Circumference

7

Areas of Circles Chapter Learning Target:
Understand geometry.

Perimeters and Areas Chapter Success Criteria:
I can explain how to find the drcumference

of Composite Figures of a cirde

. I can find the areas of crcles and
Constructing Polygons composite figures.

M | can solve problems involving angle

Finding Unknown measures.

W | can construct a polygon.

Angle Measures \.




y

STEAM Video Track and Field

Different lanes on a race track have different lengths.
How can competitors run in different lanes and have the
same finish line?

Watch the STEAM Video “Track and Field.” Then answer
the following questions.

1. A track consists of a rectangle and two semicircles. 'The
dimensions of the rectangle formed by the innermost
lane are shown. What is the distance around each
semicircle on the 400-meter, innermost lane?

400 MeTer TrRACK

2. How does the width of the rectangle, 63.7 meters,
compare to the distance around each semicircle?
Explain.

Performance Task Finding the Area and Perimeter of a Track

After completing this chapter, vou will be able to use
the concepts you learned to answer the questions in the
STEAM Video Performance Task. You will be given the
dimensions of a race track.

Each lane is 1.2 meters wide

You will be asked to solve various perimeter and area
problems about the track. Given a race track, what measures
do you need to find the outer perimeter?




-

Getting Ready for Chapter

Chapter Exploration

Work with a partner.

1. Perform the steps for each of the figures.
* Measure the perimeter of the larger polygon to the nearest millimeter.
Measure the diameter of the circle to the nearest millimeter.
Measure the perimeter of the smaller polygon to the nearest millimeter.
Calculate the value of the ratio of the two perimeters to the diameter.
‘lTake the average of the ratios. This average is the approximation
of 7 (the Greek letter pi).

a. b. C.

Large Her.agc:n Large Dt‘tagﬂﬂ Large Decagon
Srnall Hexagon Small Octagon Small Decagon

O O

Diameter Small
of Circle

8

10

2. Based on the table, what can you conclude about the value of 7 Explain
VOUT reasoning.

The Greek mathematician Archimedes used the above procedure to approximate
the value of 7. He used polygons with 96 sides. Do you think his approximation was

more or less accurate than yours? Explain your reasoning.

Vocabulary

‘The following vocabulary terms are defined in this chapter. Think about what each
term might mean and record your thoughts.

diameter of a circle semicircle adjacent angles
circumference composite figure vertical angles
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1 Circles ‘and.Circumference*

L]

Learning Target: Find the circumference of a circle.

Success Criteria:  + | can explain the relationship between the diameter and circumference of a drdle.
* | can use a formula to find the circumference of a cirde

Using a Compass to Draw a Circle
Work with a partner. Set a compass to 2 inches

AR o orid FLORIDA and draw a circle.
e STANDARDS
. MAFS.7.G.2.4 a. Draw aline from one side of the circle to the

other that passes through the center. What
is the length of the line? This is called the
diameter of the circle.

b. LEstimate the distance around the circle.
'This is called the circumference of the circle.
Lxplain how you found your answer.

30O Exploring Diameter and Circumference

Work with a partner.
H!I’l’l PHEH#E a. Rollacylindrical object on a flat
surface to find the circumference
Calculate of the circular base
Accurately o
What other
methods can you
use to calculate the b. Measure the diameter of the
dreumlerence of a circular base. Which is greater, the
circle? Which methods diameter or the circumference?
fm more acourate?

how many times greater?

¢. Compare your answers in part (b)
with the rest of the class. What do
you notice?

d. Without measuring, how can you find the circumference of a circle
with a given diameter? Use your method to estimate the circumference
of the circle in Exploration 1.
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A circle is the set of all points in a plane that are the same distance from
a point called the center.

Key Vocabulary i)
circle, p. 362

center, p. 362 cirde.__
radius, p. 362
diameter, p. 362
circumference, p. 363

. | The radius is the distance
pi, p. 363 from the center to any
semicircle, p. 364 | point on the cirdle.

. "The diameter is the
™ distance across the circle
| through the center.

F.

@’@ Key ldea

Radius and Diameter

Words lThe diameter d of a circle is twice the radius r. 'The radius rof a
circle is one-half the diameter 4.

Algebra Diameter: d — 2r Radius: r — fi
\
m Finding a Radius and a Diameter N
a. 'The diameter of a circle is b. 'The radius of a circle is
20 feet. Find the radius. 7 meters. Find the diameter.
r= f Radius of a circle d=2r Diameter of a circle
= 2; Substitute 20 for d. —2(7)  Substitute 7 for r.
=10 Divide. = 14 Multiply.
The radius is 10 feet. The diameter is 14 meters.

Try It

1. 'The diameter of a circle is 16 centimeters. Find the radius.

2. 'lhe radius of a circle is 9 yards. Find the diameter.

X,
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The distance around a circle is called the circumference. The ratio of the
circumference to the diameter is the same for every circle and its value is
represented by the Greek letter #, called pi. Two approximations for the value

e

22
of 7are 3.14 and -

® % Key ldea

- . .
\When the radius of Circumference of a Circle c
“ = & -~ 0 s
. -« a multiple Words ‘The circumference C of a circle is
diameter 15 & - . d
i aagier 10 USE = equal to 7 times the diameter d or
of 7.1LIs € ! 7 times twice the radius r. r

estimate of 7
as the Algebra C=7d or C=2ur

\

m Finding Circumferences of Circles N

a. Find the circumference of the flying disc. Use 3.14 for =

O =2ar Write formula for circumference.
=2 314 «5 Substitute 3.14 for =and 5 for r.
=314 Multiply.

The circumference is about 31.4 inches.

b. Find the circumference of the watch face. Use ? for .

C=1md Write formula for circumference.
2 ) 22
= «28 Substitute T’rnr 7 and 28 for d.
= 88 Multiply.

The circumference is about 88 millimeters.

Tr}" It Find the circumference of the object. Use 3.14 or 2: for .
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m Finding the Perimeter of a Semicircular Region =

A semicircle is one-half of a circle. Find
the perimeter of the semicircular region.

lhe straight side is 6 meters long. The distance
around the curved part is one-half the
circumference of a circle with a diameter

of 6 meters.

B m

f: - T;E Divide the circumterence by 2.
— Substitute 3.14 for rand 6 for d.
15.84 )
Multiply.
) ultiply
= 09,42 Divide.

50, the perimeter is about 6 + 9.42 = 15.42 meters.

Tr}" [T Find the perimeter of the semicircular region.

F—15 m—{

Self-Assessment forc oncepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

9. WRITING Are there circles for which the value of the ratio of
circumference to diameter is not equal to 7% Explain.

10. FINDING A PERIMETER Find the perimeter of a semicircular region
with a straight side that is 8 yards long.

11. DIFFERENT WORDS, SAME QUESTION Which is different? Find
“hoth" answers.

What is the distance

around the circle? What is 7 times the radius?

What is the circumference What is 7 times the diameter?
of the circle?
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m Modeling Real Life
? A

The circumference of the roll of caution

- - _
tape decreases 10.5 inches after a
firefighter uses some of the tape. What is
the radius of the roll after the firefighter
uses the tape?

C=314in.

‘The radius and circumference of the roll are
the radius and circumference of the circular
bases of the roll. After the decrease, the
circumference is 31.4 — 10.5 = 20.9 inches.

Use the formula for the circumference of a circle to find the radius of a
circle with a circumference of 20.9 inches.

(. =2mr Write formula for circumference.
20.9 = 2(3.14)r Substitute 20.9 for Cand 3.14 for .
20.9 = 6.28r Multiply.
33=r Divide each side by b.28.
S0, the radius of the roll is about 3.3 inches. __/

Solve each exercise. Then rate your understanding of the success criteria |
in your journal.

12. ‘'lhe wheels of a monster truck are 66 inches tall. Find the
distance the monster truck travels when the tires make
one 360-degree rotation.

13. TIEE3Y Ihe radius ofa dog's collar

should be at least 0.5 inch larger than ;
the radius of the dog's neck. A dog collar Aw
adjusts to a circumference of 10 to g

14 inches. Should the collar be worn .

by a dog with a neck circumference of
12.5 inches? Explain.

14. You resize a picture so that the radius of the midday Sun appears
four times larger. How much larger does the circumference of the
Sun appear? Explain. _')
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9. 1 PraCtice Go to BigldeasMath.com to get
HELP with solving the exercises.

P Review & Refresh

Two jars each contain 1000 numbered tiles. The double box-and-whisker
plot represents a random sample of 10 numbers from each jar.

1. Compare the samples using measures
of center and variation.

2. Can you determine which jar contains Jar B ‘_m_‘
areater numbers? Explain. T T

3. Find the percent of change from 24 to 18.

A. 25% decrease  B. 25% increase C. 75% increasc D. 75% decrease

> Concepts, Skills, & Problem Solving

EXPLORING DIAMETER AND CIRCUMFERENCE Estimate the circumference of the
circular base of the object. (5ee Exploration 2, p. 361.)

4. tube of lip balm with radius 0.5 mm 5. D battery with radius 0.65 in.

FINDING A RADIUS Find the radius of the button.
T 7. 8.

5 em 28 mm

11.

FINDING A CIRCUMFERENCE Find the circumference of the object. Use 3.14 or ? for .

B Cm 2 meters
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FINDING THE PERIMETER OF A SEMICIRCULAR REGION Find the perimeter of
the window.

15. 16.

ESTIMATING A RADIUS Estimate the radius of the object.

1?. i 13. -

C=122in.

C =89 mm

19. MODELING REAL LIFE A circular sinkhole has a circumference of 75.36 meters.
A week later, it has a circumference of 150.42 meters.

a. Estimate the diameter of the sinkhole each week.

b. How many times greater is the diameter of the sinkhole a week later?

20. (U REASONING Consider the circles A, B, C, and D.

A s B C. D.
lI.-I_.--' '-._'_ll
f 8 ft )
K“‘m_ f{

a. Without calculating, which circle has the greatest circumference? Explain.

b. Without calculating, which circle has the least circumference? Explain.

FINDING CIRCUMFERENCES Find the circumferences of both circles.
21. 22,

24. MODELING REAL LIFE A satellite is in an approximately
circular orhit 36,000 kilometers from Earth's surface. The
radius of Earth is about 6400 kilometers. What is the
circumference of the satellite’s orbit?
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25.

26.

27.

28.

‘To qualify for an around-the-world speed record,

@ STRUCTURE 'lhe ratio of circumference to diameter is the same for every
circle. Is the ratio of circumference to radius the same for every circle? Explain.

L , -~ :
@D PROBLEM SOLVING A wire is bent to / i %
form four semicircles. How long is the wire? b s pacioes ."I- Mg F PR T bemmmmm -
. \ am /
Justify your answer. 3Zom j 2 } 2am g
L S o
CRITICAL THINKING Explain how to draw a circle with a circumference

of =% inches. Then draw the circle.

33254 “Lines” of latitude on Earth Tropic of
are actually circles. The Tropic of Cancer is the Cancer 4

northernmost line of latitude at which the Sun
appears directly overhead at noon. 'The Tropic
of Cancer has a radius of 5854 kilometers.

a pilot must cover a distance no less than the
circumference of the Tropic of Cancer, cross all
meridians, and land on the same airfield where
the flight began.

& &4 E1:||.Ja|tc:|raf"',Ir A4
. L ) . Meridian
a. What is the minimum distance that a pilot

must fly to qualify for an around-the-world

speed record?

b. RESEARCH Lstimate the time it will take for a pilot to qualify for the speed
record. Explain your reasoning.

29. (D PROBLEM SOLVING Bicycles in the late 1800s looked
very different than they do today.

a. How many rotations does each tire make after traveling

30.

600 feet? Hound your answers to the nearest whole number.

b. Would you rather ride a bicycle made with two large wheels
or two small wheels? Explain.

@ LOGIC 'The length of the minute hand is 150% of
the length of the hour hand.

a. What distance will the tip of the minute hand
move in 45 minutes? Justify your answer.

b. In 1 hour, how much farther does the tip of the
minute hand move than the tip of the hour hand?
Explain how you found your answer.
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427, 9_2 Areas of Cireles

4 )
‘ ‘ Learning Target: Find the area of a cirde.

3. S

Success Criteria: = | can eslimate the area of a circle.

e | can use a formula to find the area of a dircle

i
i

"k

-

T = FLORIDA
~ STANDARDS
" ” MAF5.7.G.2.4

S EXPLORATION 1

EXPLORATION 2

Interpret a
Solution

Describe the
relationship between
the radius and the

area of a circle.
L

Math Practice

J

Estimating the Area of a Circle

Work with a partner. Each grid contains a circle with a diameter of
4 centimeters. Use each grid to estimate the area of the circle.
Which estimate should be closest to the actual area? Explain.

L /_,,-r- H"‘x R e

£ D | D | N
\ .

N V| DGEEPPH 9

Writing a Formula for the Area of a Circle

Work with a partner. A student draws a circle with radius r and divides
the circle into 24 equal sections. The student cuts out each section and
arranges the sections to form a shape that resembles a parallelogram.

a. Use the diagram to write a formula for the area A of a circle in terms of
the radius r. Explain your reasoning.

b. Use the formula to check your estimates in Exploration 1.
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@@ Key ldea

Area of a Circle

Words ‘The area A of a circle is the product of 7and the square of

the radius r.
Algebra A= wre
.
m Finding Areas of Circles oy
22 N
a. Find the area of the circle. Use - for . Estimate
3x72=3 x50
= 150
A= mrt Write formula for area.
2 r‘iz . 7 Substitute %inr srand 7 forr.
i
v 3 .
- =49 Fvaluate 7°. Divide out the common factor.
1
=154 Multiply.
‘The area is about 154 square centimeters. Reasonable?
154 = 150 /
b. Find the area of the circle. Use 3.14 for . Estimate

2 -
i i . b 4 = w0
The radius is 26 + 2 = 13 inches. 3x13"=3 x 170

=510
A= mr? Write formula for area.
=314 » 13 Substitute 3.14 for 7rand 13 for r.
— 3.11 + 169 Evaluate 137,
= 530.66 Multiply.
'The area is about 530.66 square inches. Reasonable?

530.66 = 510 /
Try It

1. Find the area of a circle with a radius of 6 feet. Use 3.14 for .

2. Find the area of a circle with a diameter of 28 meters. Use f‘f for

o
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m Finding the Area of a Semicircle g

30 ft

Find the area of the semicircle.

The area of the semicircle is one-half the area of a circle with a diameter of
30 feet. The radius of the circle is 30 = 2 = 15 feet.

f = ﬂ; Divide the area by 2.
e -3
= > 142' il Substitute 3.14 for =and 15 for r.
=202 Evaluate 15°.
2
= 35325 Simplity.

50, the area of the semicircle is about 353.25 square feet.

Tr}" [T Find the area of the semicircle.

r’ | |

8 m

: o’

N

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

6. ESTIMATING AN AREA 'lhe grid contains a circle with a diameter of
2 centimeters. Use the grid to estimate the area of the circle. How can
you change the grid to improve your estimate? Explain.

7. WRITING Explain the relationship between the circumference
and area of a circle.

8. DIFFERENT WORDS, SAME QUESTION Which is different? Find
“both” answers.

What is the area of a circle What is the area of a circle

with a diameter of 1 m? with a diameter of 100 cm?
What is the area of a circle What is the area of a circle

with a radius of 100 cn? with a radius of 500 mm?
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m Modeling Real Life

A tsunami warning siren can be heard TSUNAMI HAEZARD ZONE

up to 2.5 miles away in all directions.
From how many square miles can the
siren be heard?

Understand You are given the description of a region

asked to find the number of square miles
within the range of the siren.

in which a siren can be heard. You are IN CASE OF EARTHOUAKE GO
TO HIGH GROUMD OR INLAND

Make a plan. I'wo and a half miles from the siren in all directions is a circular region with a
x”’f radius of 2.5 miles. So, find the area of a circle with a radius of 2.5 miles.

Solve and — qrpl ;
b / A= 1 Write formula for area.
== 73.14 » 2.5 Substitute 3.14 for ==and 2.5 for r.
= 3.14 + 6.25 Evaluate 2.5%,
= 19.625 Multiply.

50, the siren can be heard from about 20 square miles.

Check Reasonableness 'The number of square miles should
be greater than 3 « 2% = 12, but less than 4 « 3° = 36.

Because 12 < 20 < 36, the answer is reasonable. 1/

)

Solve each exercise. Then rate your understanding of the success criteria

in your journal.

cost to cover the region with mud.

10. L1 DEEPEE! A manufacturer recommends that you use a

9. Alocal event planner wanits to cover a circular region with mud for
an obstacle course. The region has a circumference of about 157 feet.

‘The cost to cover 1 square foot with mud is $1.50. Approximate the

frying pan with a radius that is within 1 inch of the radius of your
stovetop burner. The area of the bottom of your frying pan is

25 square inches. ‘The circumference of your cooktop burner
15 97 inches. Does your frying pan meet the manufacturer’s

recommendation?
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9.2 Practice

P Review & Refresh

©

Find the circamference of the object. Use 3.14 or 2: for =

1.

9 om

You spin the spinner shown.

3.
4.

5. diameter of 3 centimeters

FINDING AN AREA Find the area of the circle. Use 3.14 or iz

7.

10.

2.

How many possible outcomes are there?

In how many ways can spinning an odd number occur?

B> Concepts, Skills, & Problem Solving

ESTIMATING AN AREA Use the grid to estimate the area of the circle. (See Exploration 1, p. 369.)

—

B

|

AP

\\"‘ﬁ--__--""

9 mm

3 in.

8.

6. diameter of 1.6 inches

7in.

Go to BigldeasMath.com to getj

HELP with solving the exercises.

|| o H-‘"*xﬁ

w AN

/

[

|

\

| '...'_‘?-.. | --':'/ ]
. |

2 com
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13. YOU BE THE TEACHER Your friend finds

2 the area of a circle with a diameter of 7 meters.
Is your friend correct? Explain.

: il‘.ﬁ‘.ﬂ =

=314 14" _
. = 615.44 square meters
Jupiter Inlet
Lighthouse .
14. MODELING REAL LIFE 'The diameter of a flour tortilla “q B
is 12 inches. What is the total area of two tortillas? : e
15. MODELING REAL LIFE 'The diameter of a coaster Hillshoro In :
is 7 centimeters. What is the total area of five coasters? Lighthouse pie
16. (@@ PROBLEM SOLVING 'Ihe Hillshoro Inlet Lighthouse lights *" ' '
up how much more area than the Jupiter Inlet Lighthouse? "

FINDING THE AREA OF A SEMICIRCLE Find the area of the semicircle.
17. 18.

e

A e

20. MODELING REAL LIFE 'The plate for a microscope has a circumference of
1007 millimeters. What is the area of the plate?

21. MODELING REAL LIFE A dogis leashed to the corner of a house.
How much running area does the dog have? Explain how you
found your answer.

22. @ REASONING Target A has a circumference of 20 feet. Target B
has a diameter of 3 feet. Both targets are the same distance away.
Which target is easier to hit? Explain your reasoning.

23. DIE5Y A circular oil spill has a radius of 2 miles. After a day, the
radius of the oil spill increases by 3 miles. By how many square miles does
the area of the oil spill increase?

24. FINDING AN AREA Find the area
of the circle in square yards.

25. @ REPEATED REASONING What happens to the circumference and the area
of a circle when you double the radius? triple the radius? Justify your answer.

26. CRITICAL THINKING Is the area of a semicircle with a diameter of x greater than,

. . . 1 , )
less than, or equal to the area of a circle with a diameter of 2.:’? Explain.
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Learning Target:

Success Criteria:  + | can use a grid Lo estimate perimelers and areas.

Perimeters and INCERR

of Comp05|te Figures

B

Find perimeters and areas of composite figures.

* | can identify the shapes that make up a composite figure.

* | can find the perimeters and areas of shapes that make up composite figures. _,/

FLORIDA
STANDARDS

MAF5.7.G.2.4
MAF5.7.G.2.6

Simplify a

Situation

How does using a

grid help you make

approximations for

the perimeter and
 area of the pool?

oy

Submitting a Bid

Work with a partner. You want to bid on a project for the pool shown. The
project involves ordering and installing the brown tile that borders the pool,
and ordering a custom-made tarp to cover the surface of the pool. In the
figure, each grid square represenis 1 square foot.

« You pay $5 per linear foot for the tile.

* You pay %4 per square foot for the tarp.
« It takes you about 15 minutes to install each foot of tile.

. a. Lstimate the total cost for the tile and the tarp.
Math Practice e ‘

. Write a bid for how much you will charge for the project. Include the
hourly wage you will receive. Estimate your total profit.
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A composite figure is made up of triangles, squares, rectangles, semicircles,
and other two-dimensional figures.

Key Vocabulary i) )

composite figure,
p. 376

triangle semicircle

p—

square rectangle
e, e

T

To find the perimeter of a composite figure, find the distance around the figure.
1o find the area of a composite figure, separate it into figures with areas you
know how to find. 'Then find the sum of the areas of those figures.

3¢\ [JINE Estimating Perimeter and Area —\

Estimate (a) the perimeter and (b) the area of the arrow.
& — — [ Count the number of
Count the number ' : ,{diagnnal lengths around
of grid square lengths - the arrow. There are 4.
around the arrow. =
There are 14. f Estimate the
| ! diagonal length

: 1 tobe 1.5 units.

Length of 11 grid square lengths: 141 X 1 = 14 units
Length of 4 diagonal lengths: 4 * 1.5 = 6 units

5o, the perimeter is about 14 + 6 = 20 units.

[ | Count the number

__— of half squares in the
figure. There are 4.

b. (" Count the number HEEEN
of squares that lie
entirely in the figure.

k]here are 12.

Area of 12 squares: 12 % 1 = 12 square units

Area of 4 half squares: 1 ¥ 0.5 = 2 square units

S0, the areais 12 + 2 = 14 square units.

Try It

1. Estimate the perimeter and the area of the figure.

J
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m Finding Perimeter and Area %

Find (a) the perimeter and (b) the area of the figure.
a. ‘lhe figure is made up of a triangle and a semicircle.

'The distance around the triangular part of the figure is 6 + 8 = 14 feet.
The distance around the semicircle is one-half the circumference of a
circle with a diameter of 10 feet.

f:_ "T Divide the circumterence by 2.
~ ""-'42‘ 10 Substitute 3.14 for o and 10 for d.
= 15.7 Simplify.

50, the perimeter is about 14 + 15.7 = 29.7 feet.

b. Find the area of the triangle and the area of the semicircle.

Area of Triangle Area of Semicircle
A='bh .. ; — .
2 2 j The semicircle has a
2 : 10
1. _ 3.14.5° radius of — = 5 feet.
- (6)(®) " )
—2in.— -
= 24 = 19.25
-|— T 50, the area is about 24 + 39.25 = 63.25 square feet.
2in. 2in.

i L Ty it

2. Find the perimeter and the area of the figure.
—2in.—| S

e

“_

=@ Self-Assessment for Concepts & Skills —

-

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

3. ESTIMATING PERIMETER AND AREA
Estimate the perimeter and area of the
figure at the right.

- [ 4. FINDING PERIMETER AND AREA ldentify Y
. the shapes that make up the figure at the N

3 ft 3 ft left. Then find the perimeter and area of _ B
the figure. N

o
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m Modeling Real Life

'The center circle of the basketball court has a .
radius of 3 feet and is painted blue. The rest of ‘-.-.-;:'1 w
the court is stained brown. One gallon of wood N

stain covers 150 square feet. How many gallons 1

of wood stain do you need to cover the brown L '=
portions of the court? it Il ’iﬂf'
' I
ﬂmﬂ y You are given dimensions of a basketball court. You } AT
L are asked to determine the number of gallons of It I‘rﬁﬁ
wood stain needed to stain the brown portions of ﬁl &
| 50 ft i

the court when one gallon of wood stain covers '
150 square feet.

Make a plan. Find the entire area of the rectangular court. Then subtract the area
// of the center circle and divide by 150.

B

Solve and / Area of Rectangle Area of Circle
- I
- A= tw A=mr
Check Reasonableness = B4(50) = 3,14 « 3
'The circle covers a small 1200 9826

area of the court. So, it
makes sense that you need
84(50)
1510
gallons of wood stain. \/

'lhe area that is stained is about 4200 — 28.26 = 4171.74 square feet.

just less than = 28
Because one gallon of wood stain covers 150 square feet,

yvou need 4171.74 <+ 150 == 27.8 gallons of wood stain.

=

e

o —
W

@& Self-Assessment for Problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

5. Afarmer wants to seed and fence a section of land. Fencing costs
27 per yard. Grass seed costs 52 per square foot. How much does it
cost to fence and seed the pasture?

6. DI 4! Ineach room shown, you plan to put down carpet and
add a wallpaper border around the ceiling. Which room needs more
carpeting? more wallpaper?

afe

10 ft Room A 6t

|._ Room B 1_“

11 ft J_
12 ft __/’
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9.3 Pra Ctice Go to Eiyldmﬂaﬁ.:mmget)
HELP with solving the exercises.

P Review & Refresh

Find the area of the circle. Use 3.14 or ? for .

1. 2.

Find the missing dimension. Use the scale 1 : 5.

Item Model Actual
3. | House Height: 6 fi Heighi: ft
4. | Garden hose Length: ft Length: 20vyd
5. | Fountain Depth: 20 cm Depth: m
6. | Bicycle wheel | Diameter: in. | Diameter: 2 fi

B> Concepts, Skills, & Problem Solving

ESTIMATING PERIMETER AND AREA You build a patio with
a brick border. (See Exploration 1, p. 375.)

7. Estimate the perimeter of the patio.

8. Estimate the area of the patio.

ESTIMATING PERIMETER AND AREA Estimate the perimeter and
the area of the shaded figure.

9. | 171 10. 11

12. 13. 14.

-
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FINDING PERIMETER AND AREA Find the perimeter and the area of the figure.
15. & m 16. 17. 6 cm

5m

11T m

7 cm

atk | | =
1 //E-E’;H
18. YOU BE THE TEACHER Your friend finds the perimeter of the figure. Is your
friend correct? Explain vour reasoning.

4 in.

Perimeter =4+ 3+ 4+ 5+ 445
= 25in.

5 in.

4in.

19. @' LOGIC A running track has six lanes. Explain why
the starting points for the six runners are staggered.
Draw a diagram as part of your explanation.

40% uf a drcle

20. (@D PROBLEM SOLVING You runaround the J@REL L Es il
perimeter of the baseball field at a rate of 2251t
9 feet per second. How long does it take T
you to run around the baseball field?

21. (U STRUCTURE 'The figure at the right
is made up of a square and a rectangle.
Find the area of the shaded region.

Im

/f”"_‘\/’"_"‘\\ | 16m |

[IT?E in é! /ij 16 in\H"u 22. Your friend makes a two-dimensional
. N |

I"'._‘

model of a dividing cell as shown. 'The total area of
\ & the dividing cell is 350 square inches. What is the area

M __,‘-f'/\‘\.__ Y 4 of the shaded region?

23. CRITICAL THINKING How can you add a figure to a composite fipure without
increasing its perimeter? Can this be done for all figures? Draw a diagram to

SUPPOrt your answer.
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47,

L

Learning Target:

Success Criteria:

_4 Constructing Polygons,*

L] . ¥
Construct a polygon with given measures.

* | can use lechnelogy to draw polygons.

= | can determine whether given measures resull in one triangle, many triangles,
or ne rangle.

¢ | can draw polygons given angle measures or side lengths. _./)

FLORIDA
STANDARDS

MAF5.7.G.1.2

Using Technology to Draw Polygons

Work with a partner.

.

Use geometry software to draw each polygon with the given side lengths
or angle measures, if possible. Complete the table.

Side Lengths or How many figures
Angle Measures are possible?

L]

. dcm, 6em, 7 ecm

ii. 2cm, 6om, 7ocm

li. 2cm, 4 cm, 7 cm

iv. 2cm, 4 cm, 6 cm

Math Practice

Use Technology
to Explore

How does geometry
software help

you learn aboul

characterislics

ol triangles and
kquadrilalmls.?

b.

v. 2in,3in, 3in., 5in.

vi. lin, lin, 3in., 6in.

vii. 1in., 1in., 3in., 4in.

viii. 90°, 607, 30°

Ix. 1007, 407, 20°

X. 507, 60°, 70°

Xi. 20°, 80°, 100°

xii. 20%, 50°, 507, 60°

xiii. 30°, 807, 120°, 130°

Xiv. 607, 60°, 120°, 1207

Without constructing, how can you tell whether it is possible to draw
a triangle given three angle measures? three side lengths? Explain
YVOLUT reasoning.

Without constructing, how can you tell whether it is possible to draw
a quadrilateral given four angle measures? four side lengths? Explain
your reasoning.
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m

You can draw a triangle with three given angle measures when the sum of the
angle measures is 180",

Constructing Triangles Using Angle Measures E—

Draw a triangle with angle measures of 30°, 60°, and 90°, if possible.

Because 30" + 60° + 90" = 1807, you can draw a triangle with the given
angle measures.

Step 1: Draw the 307 angle. Step 2: Draw the 60" angle.
P w: A-.. |I-.|i- ..... e :ﬁ ..,_ '
o a0 S a ol N, B Iy
:- o F - ) » ol i B = Y
r :':;E_.-k ’ _.::_;\:- q_;"if: A
Step 3: Measure the remaining angle.
‘The angle measure is 907,
Tr Y It Drawa triangle with the given angle measures, if possible.
1. 45%, 457, 907 2. 1007, 557, 257 3. 60°, 60°, 807 __,/l

m Constructing Triangles Using Angles and Sides —

Draw a triangle with side lengths of 3 centimeters and 4 centimeters that
meet at a 20° angle.

0\ Step 1: Draw a 20° angle. . 1 10, o
' ..' __:.'l_\.'l:-\:ﬂ. .
\n Example 'h’i'““t;an Step 2: Use aruler to mark Iy A
chanage the leng ;:E 3 centimeters on one .=
of the sides Ttg:ﬂg - ray and 4 centimeters 3
d;ﬂEl’Eﬂ . . 7 = F
m;r;‘{ et the criteria on the other ray.
in Example 2, ﬂ“‘:ﬂ' ?“E Step 3: Draw the third side 4 e
triangle 15 siDie to form the triangle. -
3cm

Try It

4. Draw a triangle with side lengths of 1 inch and 2 inches that meet
at a 60 angle.
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You can draw a triangle with three given side lengths when the sum of the
lengths of any two sides is greater than the length of the third side.

m Constructing Triangles Using Side Lengths e

Draw a triangle with the given side lengths, if possible.

a. 4cm, 2cm, 3 cm

‘The sum of the lengths of any two sides is greater than the length of the
third side.

dcm + 2ecm =3 cm dcm+ 3cm=>2cm 2cm +3em=>4cm
S0, you can draw a triangle with the given side lengths.

Step 1: Draw a 4-centimeter side. -

Step 2: Use a compass to determine . r
where the 2-centimeter side Tt 3 am
Q. and the 3-centimeter side meet. 72 om . %
> Iy one Step 3: 'lhe third vertex can be at

mmp\& 3. on H . . . .

n e is oS ciple. You either intersection point.
- s B B

mﬂ'-';%;:t ~jith a different Draw the triangle.

ide length i e le
but the resulting mang 2 cm Icm

will have the same
cize and Snape-

4 om

bh. 2.5in.,1in. 1 in.

Because 1 in. + 1in. < 2.5 in,, it is not possible to draw the triangle.

Check Ity to draw the triangle. Draw a 2.5-inch side. Use a
compass to show that the 1-inch sides cannot intersect.

;;;;;

S0, it is not possible to draw the triangle. 1/

Tr Y It Drawa triangle with the given side lengths, if possible.

5. 2cm, 2cm, 5 cm 6. 4cm, 3cm, 3 cm 7. 1lcm, 4cm, 5cm

o
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You can draw a quadrilateral with four given angle measures when the sum of
the angle measures is 360°.

Constructing a Quadrilateral 5

Draw a quadrilateral with angle measures of 60°, 1207, 70°, and 1107,
if possible.

Because 60" + 120° + 70 + 1107 = 360", you can draw a quadrilateral with
the given angle measures.

Step 1: Draw a 60° angle and a 120° angle that each have one side on a line.

60" 1208

'S

Step 2: Draw the remaining side at a 70° angle.

ik
.

Step 3: Measure the remaining angle.
‘The angle measure is 110°.

Tf'}" It Drawa quadrilateral with the given angle measures, if possible.
8. 100°, 907, 65°, 105° 9. 1007, 10°, 20°, 20°

o

Self-Assessment for Concepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

DRAWING POLYGONS Draw a polygon with the given side lengths or
angle measures, if possible.

10. 25 mm, 36 mm, 38 mm 11. 107, 157, 1557
12. 207, 457, 507, 65" 13. 507 907, 1107, 1107

14. USING SIDE LENGTHS Can you construct one, many, or no triangle(s)
with side lengths of 3 inches, 4 inches, and 8 inches? Explain. _,)
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IEZXITE) modeling Real Lif
oqaeling neai Live _.\

Understand
the

Another Method
Using a ruler, the
height from the
largest angle to the
5-centimeter side is
about 2.4 centimeters.
S0, the area is about

l{E.d][E] = 6yd> v

You enclose a flower bed using landscaping boards with lengths of
3 vards, 4 vards, and 5 vards. Estimate the area of the flower bed.

You know the lengths of boards used to enclose a triangular region. You are
asked to estimate the area of the triangular region.

Draw a triangle with side lengths of 3 yards, 4 yards, and 5 yards using a scale
of 1 cm : 1 yd. Use the drawing to estimate the base and height of the flower
bed. Then use the formula for the area of a triangle to estimate the area.

Draw the triangle.

3cm 3om > €m

4 cm 4 cm

‘The shape of the flower bed appears to be a right triangle with a base length
of 4 yards and a height of 3 vards.

So, the area of the flower bed is about A = ;{4]{:5} = 6 square yards.

_/

Self-Assessment for Problem Solving ——,

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

15. Awriangular pen has fence lengths of 6 feet, 8 feet, and 10 feet. Create a
scale drawing of the pen.

16. 'lhe front of a cabin is the shape of a triangle. The angles of the triangle
are 40°, 707, and 70°. Can you determine the height of the cabin? If not,
what information do you need?

17. L DEEPER! RN rooftops have triangular patios. One patio has

side lengths of 9 meters, 10 meters, and 11 meters. The other has side
lengths of 6 meters, 10 meters, and 15 meters. Which patio has a greater

area? Explain. __,/l
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9 - 4 Pra Cti ce Go to BigldeasMath.com to get
HELP with solving the exercises.

P Review & Refresh

)

Find the perimeter and area of the figure.

1.

2 in. 2.

Z2n.

T 1.

Use a tree diagram to find the sample space and the total number of
possible outcomes of the indicated event.

3.

4.

choosing a toothbrush

Toothbrush

Type Electric, Traditional

Strength | Extra soll, Soft, Medium

choosing a toy hoop

Toy Hoop

Size Small, Medium, Large

Blue, Green, Orange, Pink,

Color

Purple, Yellow

B> Concepts, Skills, & Problem Solving

USING TECHNOLOGY TO DRAW POLYGONS Use geometry software to draw
the polygon with the given side lengths or angle measures, if possible.
(See Exploration 1, p. 381.)

5.
7.

307, 65°, 85" 6. 2in., 3in., 5in.

80°, 9071007, 110° 8. 2cm,2cm,5cm, 5cm

CONSTRUCTING TRIANGLES USING ANGLE MEASURES Draw a triangle with
the given angle measures, if possible.

9.
11.

13.

407, 507, 907 10. 207, 407, 1207

38°, 42°, 1107 12. 547, 60°, 667

YOU BE THE TEACHER Your friend

determines whether he can draw 10°+ 40" < 130°

a triangle with angle measures of R e e —
107, 407, and 130°. Is your friend angles is not greater than the measure of
correct? Explain your reasoning. the third angle, you cannot draw a triangle.
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CONSTRUCTING TRIANGLES USING ANGLES AND SIDES Draw a triangle with the
given description.

14. side lengths of 1 inch and 2 inches meet at a 507 angle
15. side lengths of 7 centimeters and 9 centimeters meet at a 120”7 angle
16. a 95" angle connects to a 15” angle by a side of length 2 inches

17. a 70" angle connects to a 70" angle by a side of length 4 centimeters

CONSTRUCTING TRIANGLES USING SIDE LENGTHS Draw a triangle with the given side
lengths, if possible.

18. 4in., 5in., 10 in. 19. 10 mm, 30 mm, 50 mm

20. 5cm, 5cm, 8 cm 21. 8mm, 12 mm, 13 mm

22. MODELING REAL LIFE Can you construct a triangular case using two pieces
of wood that are 12 inches long and one piece of wood that is 25 inches long?

Explain.
23. MODELING REAL LIFE Can vou construct a warning triangle
using three pieces of plastic that are each 6 inches long? Explain.
24. {2 LOGIC You are constructing a triangle. You | éw'
draw the first angle, as shown. Your friend says £
oy
that you must be constructing an acute triangle. ref -
Is vour friend correct? Explain your reasoning. E =g

USING ANGLES AND 5SIDES Determine whether you can construct one, many,
or no triangle(s) with the given description. Explain your reasoning.

25. atriangle with one angle measure of 60° and one side length of 4 centimeters
26. a scalene triangle with side lengths of 3 centimeters and 7 centimeters
27. anisosceles triangle with two side lengths of 4 inches that meet at an 80° angle

28. atriangle with one angle measure of 607, one angle measure of 70°, and
a side length of 10 centimeters between the two angles

29. atriangle with one angle measure of 20, one angle measure of 35%, and
a side of length 3 inches that is not between the two angles

30. (L) REASONING A triangle is shown.

a. Construct a triangle with side lengths twice those of the
triangle shown. Does the new triangle have the same
angle measures?

b. How can you change the side lengths of the triangle so
that the measure of £A increases?

Section 9.4 Constructing Polygons

387



388

CONSTRUCTING QUADRILATERALS Draw a quadrilateral with the given angle

measures, if possible.
31. 60°, 607, 1207, 120° 32. 50° 60° 110°, 150°
33. 207, 307 150°, 1607 34. 107, 107, 10%, 150

CONSTRUCTING SPECIAL QUADRILATERALS Construct a quadrilateral with the
given description.

35.
36.
37.
38.

39.

43.

a rectangle with side lengths of 1 inch and 2 inches

a kite with side lengths of 4 centimeters and 7 centimeters

a trapezoid with base angles of 107

a rhombus with side lengths of 10 millimeters

@ REASONING A quadrilateral has side lengths of 6 units,

2 units, and 3 units as shown. How many quadrilaterals can
be formed given a fourth side with a fixed length? Explain.

@ REASONING What types of quadrilaterals can you form using four
side lengths of 7 units? Use drawings to support your conclusion.

MODELING REAL LIFE A triangular section of
a farm is enclosed by fences that are 2 meters,
6 meters, and 7 meters long. Estimate the area
of the section.

MODELING REAL LIFE A chemical spill expert sets
up a triangular caution zone using cones. Cones A
and B are 14 meters apart. Cones B and C are

22 meters apart. Cones A and C are 34 meters
apart. Estimate the area of the caution zone.

MODELING REAL LIFE A search region is in the shape of an equilateral triangle.

‘The measure of one side of the region is 20 miles. Make a scale drawing of the

search region. Estimate the area of the search region.

@ REASONING A triangle has fixed side lengths of 2 and 14.

a. How many triangles can you construct? Use the figure below to explain
YOUr reasoning.

b. s the unknown side length of the triangle also fixed? Explain.
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Learning Target:

Success Criteria:

N\

Use facts about angle relationships to find unknown angle measures.

* | can identily adjacent, complementary, supplementary, and vertical angles.
* | can use equations to find unknown angle measures.

* | can find unknown angle measures in real-life situations.

FLORIDA

STANDARDS
MAFS.7.G.2.5
a.
b.
C.
d.
e.
Math Practice
Use Definitions
How can you use
the definition of
supplementary angles
Lo explain why your
conjecture is or
is not true?

Using Rules About Angles

Work with a partner. The diagram shows pairs of adjacent angles and
rertical angles. Vertical angles cannot be adjacent.

Which pair(s) of angles are adjacent angles? Explain.

Which pair(s) of angles are vertical angles? Explain.

Without using a protractor, find the values of x, y, and z. Explain
YOI reasoning.

Make a conjecture about the measures of any two vertical angles.

Test your conjecture in part (d) using the diagram below. Explain
why your conjecture is or is not true.

Section 9.5 Finding Unknown Angle Measures




Key Vocabulary ) (@ﬁ Kﬂy ldeas

adjacent angles,
p. 3590

complementary angles,
p. 350

supplementary angles,
p. 350

vertical angles, p. 390

Angles that have
the same measures
are called congruent
angles.

Adjacent Angles

Words ‘I'wo angles are adjacent angles when they share a common
side and have the same vertex.

Complementary Angles

Words Two angles are complementary angles when the sum of their
measures is 90°.

Supplementary Angles

Words T'wo angles are supplementary angles when the sum of their
measures is 180°.

Vertical Angles
Words T'wo angles are vertical angles when they are opposite angles

measure because they are both supplementary to the same angle.

\,

m Naming Angles N

390 Chapter 9

Try It

1. Name a pair of (a) adjacent angles, (b) complementary angles,

Geometric Shapes and Angles

Name a pair of (a) adjacent angles, (b) complementary angles,
(c) supplementary angles, and (d) vertical angles in the figure.

a. S ABCand -~ ABF share a common side and have the same vertex B.
So, £ ABC and £ ABF are adjacent angles.

b. £ EBCisaright angle. This means that the sum of the measure of
Z EBD and the measure of ~ CBLD is 907,

S0, < EBD and ~ CBD are complementary angles.

c. SABCand ~ DBEC make up a straight angle. This means that the sum
of the measure of £ ABC and the measure of £ DB is 180",

S0, ZABC and ~ DBEC are supplementary angles.

d. ZABFand .~ CBD are opposite angles formed by the intersection
of two lines.

50, £ ABF and £ CBD are vertical angles.

(c) supplementary angles, and (d) vertical angles in the figure.

o

‘i Multi-Language Glossary at BigldeasMath.com

formed by the intersection of two lines. Vertical angles have the same



m Using Pairs of Angles

e

When two or =
more adjacent angles
form a larger angle,
the sum of the
measures of the
smaller angles is
equal to the measure
of the larger angle.

\,

Classify each pair of angles. Then find the value of x.

.

7o0° X~

The angles are vertical angles. Vertical
angles have the same measure.

S0, the value of x is 70.

315

b+ 4)°

r.
=

(x 4+ 4)+ 31 = 90

x+ 35=90

—

X =55

lhe angles are adjacent angles. Because the
angles make up a right angle, the angles are
also complementary angles, and the sum of

their measures is 907,

Write equation.
Combine like terms.

Subtract 35 from each side.

S0, the value of xis 55.

x+ (x—41) =180

2y — 4 =180
2x = 184
x=92

'The angles are adjacent angles. Because the
angles make up a straight angle, the angles
are also supplementary angles, and the sum

of their measures is 1807,

Write equation.
Combine like terms.
Add 4 to each side.
Divide each side by 2.

S0, the value of xis 92,

Tf'}"' It Classify the pair of angles. Then find the value of x.

2.

Section 9.5 Finding Unknown Angle Measures
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m Finding an Angle Measure

Find the measure of ~“ EARB.
_ ' Tofind the measure of £ EAB, subtract the sum
./ of the measures of £ BAC and £ EAC from 3607,

The sum of =

the measures of the To find the measure of .~ BAC, find the value of x.

angles around a point £ DAC and ~ BAC are supplementary angles.

is equal to 360°. So, the sum of their measures is 180°.
Y ) .

Ax + (8x + 12) = 180 Write equation.
12x + 12 = 180 Combine like terms.
12x = 168 Subtract 12 from each side.
x=14 Divide each side by 12.

So, the measure of £ BAC is 8(14) + 12 = 124",

Because 2 EACis aright angle, it has a measure of 90°.

So, the measure of ZEABis 360 — (124 + 90) = 1467,

Tr Y It Find the measure of the indicated angle in the diagram.

5. ZNJM 6. SKJP 7. ZKIM

¥,

e

f—

-® Self-Assessment for Concepts & Skills —y

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

8. NAMING ANGLES Name a pair of (a) adjacent angles,
(b) complementary angles, (c) supplementary angles,
and (d) vertical angles in the figure at the left.

FINDING ANGLE MEASURES Find the value of x.
9. 1 10.

4xl2

11. WHICH ONE DOESN'T BELONG? Which pair of angles does not belong
with the other three? Explain your reasoning.

LFBA, £LFBE LCBD, £DBF LDBE, ZDBC LFBA, £EBD

7
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m Modeling Real Life ~

A city worker designs an intersection of three roads that will be
consiructed next year. The measure of the angle between any two roads
must be at least 60° in order for vehicles to turn safely. Does the design
shown meet the requirement?

Because £GAFand £DAC are vertical angles, you know that the
measure of 2 DAC s 60°. Because £ BAC, ZDAC, and £ EAD make
up a straight angle, you know that the sum of their measures is 180°.
Lise this information to write and solve an equation for x. Then
determine whether any of the angle measures between two roads

is less than 60°.

9x + 60 + (6x + 15) = 180 Write equation.
15x + 75 = 180 Combine like terms.
15x = 105 Subtract 75 from each side.
x=7 Divide each side by 15.

ZEAD has a measure of 6(7) + 15 = 57"

50, the measure of ZEALD is less than 607, and the design does not
meet the requirement.

a

ke

L g—
W —

--® Self-Assessment for Problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

12. What is the angle between any two windmill blades in the windmill
at the left? Justify your answer.

13. Ahockey puck sirikes a wall at an angle of 30°. 'The puck then travels
away from the wall at the same angle. Find the value of y. Explain
yOur reasoning,.

*

¥ 30

14. DEEPER!JETYS laptop screen turns off
when the angle between the keyhoard and (z + 40)/(z — 20)
the screen is less than 20°. How many more

degrees can the laptop screen close before
the screen turns off?

g
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9. 5 PraCtice Go to BigldeasMath.com to get
HELP with solving the exercises.

394

)

P Review & Refresh

Draw a triangle with the given side lengths, if possible.

1. 1lin., 3in., 4in. 2. 4cm,4cm, 7cm

Solve the inequality. Graph the solution.

I
e}
L

3. —Hy =40 4, 1.1z > —3.3 5.-x

Concepts, Skills, & Problem Solving

USING RULES ABOUT ANGLES 'The diagram shows pairs of
adjacent angles and vertical angles. (5ee Exploration 1, p. 389.)

6. Which pair(s) of angles are adjacent angles? Explain.

7. Which pair(s) of angles are vertical angles? Explain.

NAMING ANGLES Use the figure shown.

8. Name a pair of adjacent angles.
9. Name a pair of complementary angles.
10. Name a pair of supplementary angles.

11. Name a pair of vertical angles.

12. YOU BE THE TEACHER Your friend names a pair of angles

with the same measure. Is your friend correct? Explain
your reasoning.

ZACB and £ FCE have
ADJACENT AND VERTICAL ANGLES Tell whether the angles — the same measure.

are adjacent, vertical, or neither. Explain.

13. 14. 15. :>4<
ol ..
— / % o ,a-" 145
95" i

COMPLEMENTARY AND SUPPLEMENTARY ANGLES Tell whether the angles are

complementary, supplementary, or neither. Explain.

16. 17. 4 18. - -
59~

122° ar
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19. YOU BE THE TEACHER Your friend
names a pair of supplementary
angles. ls your friend correct?

) . Z LMNand = FM® are
Explain.

supplementary angles.

20. % 21. 22.
o - 1M7°) x° -
: -
23. 24.
75
(4x — 25)° 4x°
2x*
26. 27. 28.
3x“| 457 Fy®
x* Ix + 25)°
w200 ( )
Y
29. MODELING REAL LIFE What is 30. MODELING REAL LIFE A tributary joins
the measure of each angle formed a river at an angle. Find the value of x.
by the intersection? Explain. Explain.
K m
o 5&“ 1 s
3 2 v
o S

31. MODELING REAL LIFE The iron cross
i5 a skiing trick in which the tips of the
skis are crossed while the skier is airborne.
Find the value of x in the iron cross shown.
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OPEN-ENDED Draw a pair of adjacent angles with the given description.
35. Both angles are acute.
36. One angle is acute, and one is obtuse.

37. 'lhe sum of the angle measures is 135,

@ REASONING Copy and complete each sentence with always, sometimes,
Or Hever.

38. If xand y are complementary angles, then both x and y are acute.
39. If x and y are supplementary angles, then x is acute.

40. If xis a right angle, then x is acute.

41. lf xand y are complementary angles, then x and y are adjacent.
42. If x and y are supplementary angles, then x and y are vertical.

43. @ REASONING Draw a figure in which £ 1 and £ 2 are acute
vertical angles, £ 3 is a right angle adjacent to £ 2, and the
sum of the measure of £ 1 and the measure of 24 is 180°,

¥
a0

' i
I

75 —1 |

60 \ |

45

30 LN

0 15 20 45 60 75 90 x

44, @ STRUCTURE Describe the relationship between the
two angles represented by the graph shown at the right.

Angle measure (degrees)

45. @ STRUCTURE Consider the figure shown
at the left. Use a ruler to extend both rays Angle measure (degrees)
into lines. What do yvou notice about the
three new angles that are formed?

]

L.
=

46. OPEN-ENDED Give an example of an angle that can be a supplementary
angle but cannot be a complementary angle to another angle. Explain.

47. MODELING REAL LIFE 'The vanishing point of the
picture is represented by point B,

a. 'lhe measure of £ ABD is 6.2 times greater than
the measure of .~ CED. Find the measure of .~ CBD.

b. ZFBEand ~ EBD are congruent. Find the measure
of £ FBE.

48. CRITICAL THINKING 'lhe measures of two complementary angles have
aratio of 3 : 2. What is the measure of the larger angle?

49. @ REASONING ‘T'wo angles are vertical angles. What are
their measures if they are also complementary angles?
supplementary angles?

50. (4 PROBLEM SOLVING Find the values of x and y.
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Connecting Concepts

» Using the Problem-Solving Plan

1. Adartis equally likely to hit any point on the board
¢ shown. Find the theoretical probability that a dart
hitting the board scores 100 points.

= ﬂl‘:dml I“d You are given the dimensions of a circular dart board.
Sl ) b / You are asked to find the theoretical probability of
& hitting the center circle.
Make a plan. P Find the area of the center circle and the area of the entire

L dart board. To find the theoretical probability of scoring

100 points, divide the area of the center circle by the area
of the entire dart board.

Solve and

—

2. Ascale drawing of a window is shown. Find the perimeter and
the area of the actual window. Justify your answer.

Lise the plan to solve the problem. Then check your solution.

3. /CAD makes up 20% of a pair of supplementary angles. 1 om: 2t
Find the measure of ~ DAE. Justify your answer.
Performance Task Finding the Area and Perimeter of a Track —

At the beginning of the this chapter, you watched a

STEAM video called "Track and Field” . You are now ready to
complete the performance task related to this video, available
at BigldeasMath.com. Be sure to use the problem-solving
plan as you work through the performance task.
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o,

c h a pte r Re“ i ew "';?";"- Go to BigldeasMath.com to download

/' blank graphic organizers.

. B Review Vocabulary
Write the definition and give an example of each vocabulary term.
: Lot circle, p. 362 crcumference, p. 363 adjacent angles, p. 390
& center, p. 362 pi, p. 363 complementary angles, p. 390
t
s radius, p. 362 semicircle, p. 364 supplementary angles, p. 390
- diameter, p. 362 composite figure, p. 376 vertical angles, p. 390
ba: '}'1'.
N - -
Graphic Organizers
- You can use a Four Square to organize information about a concept. Each of the four squares
can be a category, such as definition, vocabulary, example, non-example, words, algebra, table,
= numbers, visual, graph, or equation. Here is an example of a Four Square for circumference.
2 Definition Words
The circumference of a circle is The circumference Cis equal to
the distance around a circle. i times the diameterdor

times twice the radius r.

s . k_”/

4 ﬁ,.* Algebra Example

C=xdorC=2xr

C=2nr=28x=686m

e i T Geler
- W : Body = Yellow
Choose and complete a graphic organizer Bill = Orange
- to help vou study each topic.
; . area of a circle ‘:E:“;q'::‘gﬁ
- ™ that they Fleat KX
. semicircle by in water

. composite figure

. constructing triangles

. complementary angles

4
2

3

4

5. constructing quadrilaterals
b

7. supplementary angles

8

h 1 . vertical angles
“How do you like my Four Square on rubber
duckies? Whenever | have my doggy bath, |

insist that my ducky is with me.”
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B Chapter Self-Assessment

As you complete the exercises, use the scale below to rate your understanding of the
success criteria in your journal.

| 2 3 4
lcando it | can do it on | can teach
R e with help. My oW, someone else.
e
W

% 9.1 Circles and Circumference (pp. 361-368)

- kLearning Target: Find the circumference of a circle.

1. What is the radius of a circular lid with a diameter of 5 centimeters?

2. 'The radius of a circle is 25 millimeters. Find the diameter.

22
Find the circumference of the object. Use 3.14 or - for .
[ 5.

151t

7cm

b. You are placing non-slip tape along the perimeter
of the bottom of a semicircle-shaped doormat.
How much tape will you save applying the tape
to the perimeter of the inside semicircle of the
doormat? Justify your answer.

3in.

7. You need to carry a circular cake through a 32-inch wide doorway
without tilting it. 'The circumference of the cake is 100 inches. Will
the cake fit through the doorway? Lxplain.

8. Lstimate the radius of the Big Ben clock face
in London.

9. Describe and solve a real-life problem that
involves finding the circumference of a circle.
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- kLearning Target: Fnd the area of a cirde.

Find the area of the circle. Use 3.14 or iz for .

10. 11. f,r"_""x_ 12.
y \
|' 11 cm '| a2 :nm
I"\I." .--I.l'll
- ___.,-"’J

13. Adeskiop is shaped like a semicircle with a diameter of 28 inches.
What is the area of the desktop?

14. An ecologist is studying an algal bloom
that has formed on the entire surface
of a circular pond. What is the area of
the surface of the pond covered by the
algal bloom?

15. Aknitted pot holder is shaped like a
circle. Its radius is 3.5 inches. What
isits area?

(pp. 375-380)

- u_earning Target: And perimeters and areas of composite figures.

Find the perimeter and the area of the figure.

16. 17.

4 1.

10 1n.

18. GARDEN You wanttofence partofayvardtomakea 14t
vegetable garden. How many feet of fencing do you
need to surround the garden? L

18 ft
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. 9.4 Constructing Polygons (op. 381-388)

- u_earning Target: Construct a polygon with given measures.

Draw a triangle with the given description, if possible.

et M | )

19. atriangle with angle measures of 15%, 757, and 90°

20. atriangle with a 3-inch side and a 4-inch side that meet at a 30" angle

21. atriangle with side lengths of 5 centimeters, 8 centimeters, and

2 centimeters

Draw a quadrilateral with the given angle measures, if possible.

22. 1107, 80°, 70°, 100" 23. 1057, 15°, 207, 407

-~ 9.5 Finding Unknown Angle Measures (gp. 389-396)

= u_earning Target: Use facts about angle relationships to find unknown angle measures.

Use the figure shown.
24. Name a pair of adjacent angles.

25. Name a pair of complementary angles.

26. Name a pair of supplementary angles.

27. Name a pair of vertical angles.

Classify the pair of angles. 'Then find the value of x.
28. |

69"

¥

31. Describe two ways to find the measure of £ 2.

32. Using the diagram from Exercises 24-27, find all
the angle measures when £ XUY = 40°,
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Practice Test

Chapter 9

1. Find the radius of a circle with a diameter of 17 inches.

Find (a) the circamference and (b) the area of the circle. Use 3.14 or 2: for .

2. 3. m
70in.
U
22
Find (a) the perimeter and (b) the area of the figure. Use 3.14 or B for .
4. 5.
Draw a figure with the given description, if possible.
6. atriangle with sides of length 5 inches and 6 inches that meet at a 507 angle
7. atriangle with side lengths of 3 inches, 4 inches, and 5 inches
8. aquadrilateral with angle measures of 90°, 110°, 40°, and 1207
Classify each pair of angles. 'Then find the value of x.
9. 10. ~—{x + 6)°
/
(8x + 2)°f 74°
12. A museum plans to rope off the perimeter of the
L-shaped exhibit. How much rope does it need?
ft
13. Draw a pair of adjacent angles that are neither
complementary nor supplementary.
14. 'lhe circumference of a circle is 36.2 centimeters.
What is the length of the diameter of the circle?
——15ft —|
15. 'lhe circular rug is placed on a square floor. The rug
touches all four walls. How much of the floor space
is not covered by the rug?
Geometric Shapes and Angles



W Cumulative Practice

Test-Takj
aking sy,
. d
1. 'To make 6 servings of soup, you need 5 cups Answer Easy Quest; tegy i
of chicken broth. You want to know how many Estions Firgy
servings you can make with 2 quarts of chicken
i ol 2 broth. Which proportion should you use?
EY
A 6_ 2 B 6 x
i D 5 2
-': h.l..:. E . X D 5 o X
. ' b 8 6 8
"
_,.. - -
P k 2. What is the value of x?
e .
3 fost “';:l"unsww the
" Odius s poj o KMOW thap g
the diameggy- e
f,;-‘.’" ik 3. Your mathematics teacher described an inequality in words.
! “. Sy
! “H less than the product of 7 and an
unknown number is greater than 427
Which inequality matches your mathematics teacher’s description?
F. 7n—5< 42 G. (7—5)n =42
- s
- H. 5—7n = 42 . Tn—5>42
5 * —r 4. What is the approximate area of the circle below? (lls& 1;2 for :".r.)
84 cmi
-'-"-.i:l' =
i N e
s A. 132 cm’ B. 264 cm?
:
N ! C. 5544 cm? D. 22,176 cm®
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5. You have a 50% chance of selecting a blue marble from Bag A and a
20% chance of selecting a blue marble from Bag B. Use the provided
simulation to answer the question, “What is the estimated probability
of selecting a blue marble from both bags?”

'lhe digits 1 through 5 in the tens place represent selecting a blue
marble from Bag A. 'The digits 1 and 2 in the ones place represent
selecting a blue marble from Bag B.

=]
£

52 66 73 68 28 35 47 48 02
16 . 68 49 | 03 . 35 92 i 78 06 06 -
58 18 a9 39 24 a0 32 41 77 21
32 40 96 59 a6 01 12 00 94 i3
40 71 28 1 01 24 37 25 03 25

=J
=]

F 12% G. 16%

H. 24% l. 88%

6. Which proportion represents the problem?

“What number is 12% of 125?2"

n 1 B 12 i
125 100 o125 100
125 12 12 125
C. = D. ~ =7
n 100 no 100

7. What is the approximate perimeter of the figure below? (Use 3.14 for 7.)

8. Asavings account earns 2.5% simple interest per year. ‘The principal is $850.
What is the balance after 3 years?

F. $63.75 G. S871.25

H. $913.75 ). §7225
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10.

11.

‘Two ponds each contain about 400 fish. The double box-and-whisker plot
represents the weights of a random sample of 12 fish from each pond. Which
statement about the measures of center and variation is true?

Pond A -—E -
|

0 1 ) 3 4 5 [{] F) -] 9 1M 11 12

i Weight
{pounds)

i
=

A. 'lhe variation in the samples is about the same, but the sample from
Pond A has a greater median.

B. 'The variation in the samples is about the same, but the sample from
Pond B has a greater median.

C. The measures of center and variation are about the same for
hoth samples.

D. Neither the measures of center nor variation are the same for
the samples.

A lawn sprinkler sprays water onto part of a circular region, as
shown below.

Part A What is the area, in square feet, of the region that the sprinkler
sprays with water? Explain your reasoning. (Use 3.14 for «.)

Part B What is the perimeter, in feet, of the region that the sprinkler

sprays with water? Explain your reasoning. (Use 3.14 for «.)

What is the least value of x for which x — 12 = —8is true?

Cumulative Practice




Surface Area
and Volume

Surface Areas of Prisms
Surface Areas of Cylinders
Surface Areas of Pyramids
Volumes of Prisms
Volumes of Pyramids

Cross Sections of
Three-Dimensional Figures

-
Chapter Learning Target:

Understand surface area and wolume.

Chapter Success Criteria:
I can describe the surface area and
volume of different shapes.
I can use formulas to find surface areas
and volumes of solids.

M | can solve real-life problems involving
surface area and volume.

M | can describe cross sections of solids.

.




STEAM Video

Performance Task

Paper Measurements

lhe thickness of a single piece of paper cannot be precisely
measured using a ruler. What other method can you use to
measure the thickness of a piece of paper?

Waich the STEAM Video “Paper Measurements.”
‘Then answer the following questions.

1. Astack of 500 pieces of paper is 2 inches tall. How tall
is a stack of 250 pieces? 100 pieces? 10 pieces? How
thick is a single piece of paper?

8.5 1n.

You have a circular notepad. How can you find the
volume of one piece of paper in the notepad?

Volumes and Surface Areas of Small Objects

After completing this chapter, vou will be able to use
the concepts you learned to answer the questions in the
STEAM Video Performance Task. You will be given

the dimensions of a shipping box and the number of
bouncy balls that fit in the box.

You will be asked to use the box to estimate the volume
of each bouncy ball. Why might it be helpful to use the
volume of a container of objects to estimate the volume
of one of the objects?




Getting Ready for Chapter 4 @

Chapter Exploration

. Work with a partner. Perform each step for each
of the given dimensions.

* Use 24 one-inch cubes to form a rectangular
prism that has the given dimensions.

* Make a sketch of the prism.

* Find the surface area of the prism.

b. 1x1x24 c. 1xX2x12 d. 138

e. 1 xX4xX6 f. 2X2%6 g 2X4x3

. REASONING Work with a partner. If two blocks of ice have the same volume,
the block with the greater surface area will melt faster. The blocks below have
equal volumes. Which block will melt faster? Explain your reasoning.

i\

Vocabulary

‘The following vocabulary terms are defined in this chapter. Think about
what each term might mean and record your thoughits.

lateral surface area slant height of a pyramid
regular pyramid cross section




Learning Target: Find the surface area of a prism.

Success Criteria:  + | can use a formula to find the surface area of a prism.
* | can find the lateral surface area of a prism.

Writing a Formula for Surface Area
Work with a partner.

FLORIDA a. Use the diagrams to write a formula for the surface area of a rectangular

STANDARDS rism. Explain your reasonin
MAFS.7.G.2.6 prsmL ! &

Math Practice o
:-::E:pi:'mnts |:>

Explain the meaning h
of each term in ey
'Jﬂm formula. ¢

= = W =

b. Choose dimensions for a rectangular prism. lThen draw the prism and
use your formula in part (a) to find the surface area.

ST WA Surface Areas of Prisms

Work with a partner.

a. ldentify the solid represented by the net. Then find the surface area
of the solid.

- e e

Lad

b. Describe a method for finding the surface area of any prism.

Section 10.1 Surface Areas of Prisms 409



Key Vocabulary 3

lateral surface area,

p. 412

3 ¢\" I Finding the Surface Area of a Rectangular Prism —

& in.

410 Chapter 10

Key ldea

A &

Algebra S=2/w+2/h+ 2wh

bases
Ny

i Areas of Areas of
lateral faces

Find the surface area of the prism.

Draw a net.
S=2fw+ 2F/h+ 2wh
= 2(3)(5) + 2(3)(6) + 2(5)(6)
= 30 + 36 + 60
= 126

‘The surface area is 126 square inches.

Surface Area of a Rectangular Prism

Words lhe surface area 5 of a rectangular prism is the sum of the
areas of the bases and the lateral faces.

Tr Y It Find the surface area of the prism.

1.

4 ft

|

1

1

1

1

o
o

i 3 ft
21t

Surface Area and Volume

5m

lateral

5in. 3in.

B in.

8 Multi-Language Gloscary at BigldeasMath.com




@@ Key ldea

Surface Area of a Prism

The surface area 5 of any prism is the sum of the areas of the bases and the
lateral faces.

S = areas of bases + areas of lateral faces

o

m Finding the Surface Area of a Prism 3

Find the surface area of the prism.

5m
Draw a net.

Area of a Base Areas of Lateral Faces b
1 1 ' :326=
3 Al 4 m Red base: . Tl — 6 (ireen lateral face: 3+6 = 18
3 m 4 m - Purple lateral face: 5+ 6 = 30 - "7
5m T
Blue lateral face: 4 «6 = 24
6 m
&5 = areas of bases + areas of lateral faces
=b6+6+18+30+24=84 4 - : )
Sl There are two identical bases.
4 | Count the area twice.
‘The surface area is 84 square meters.
E 1 12 m T I
: f

|I"J- i = - 3 m rr

13m 3. Find the surface area of the prism at the left. _/J

=@ Self-Assessment for Concepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

4. WRITING Explain the meaning of each term in the formula for the
surface area of a rectangular prism.

5. DIFFERENT WORDS, SAME QUESTION Which is different?
Find “both” answers.

Find the surface Find the area of the
4an area of the prism. bases of the prism.
S5cm
Find the area of the Find the sum of the areas of the bases
[} 4 cm ] .
3 net of the prism. and the lateral faces of the prism.

Section 10.1 surface Areas of Prisms 411



The lateral surface area of a solid is the sum of the areas of each
lateral face.

Modeling Real Life

‘Lhe outsides of purple traps are coated with glue to
catch emerald ash borers. You make your own trap
in the shape of a rectangular prism with an open top
and bottom. What is the surface area that you need
to coat with glue?

20in.

Lise the formula for the surface area of a rectangular
prism. lo find the lateral surface area, do not include

the areas of the bases in the formula. 17 in. 10 in.
§=2/fh+ 2wh Write the formula.
= 2(12)(20) + 2(10)(20) Substitute.

= 480 + 400 Multiply
= 880 Add.
S0, vou need to coat 880 square inches with glue. _,)

#_

=] Self-Assessment for problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in vour journal.

6. You want to stain the lateral faces of the
wooden chest shown. Find the area that

. . 4 ft
vou want to staln In square inches.

4 ft 4 ft

\ 7. 0Une can of frosting covers about 280 square inches.
i \ Is one can of frosting enough to frost the cake?

9in. Explain.

8. ED'EEPER! Find the surface

area of the bench shown. Justify
VOLI answer.

412 Chapter 10 Surface Area and Volume



1 0. 1 PraCtice Go to BigldeasMath.com to get
HELP with solving the exercises.

P Review & Refresh

Classify the pair of angles. Then find the value of x.

1. 2. 3.

34,

74°
_—_1../"?””

e

Find the area of a circle with the indicated dimensions. Use 3.14 or ETE for .

4. radius: 21 in. 5. diameter: 36 mm 6. radius:8.5m

B Concepts, Skills, & Problem Solving

SURFACE AREA OF A PRISM Identify the solid represented by the net. Then find the
surface area of the solid. (5ee Explorations 1 & 2, p. 409.)

7. 8.

Lag 1

%3]
- -

FINDING THE SURFACE AREA OF A PRISM Find the surface area of the prism.

9. 10.

12. 13. . 14. 13.5 in.

17 ft
3 yd -

9 im.

]

I

]
Ef—t # : J__

15 ft . g in. 10 in.

Section 10.1 surface Areas of Prisms 413



15. YOU BE THE TEACHER Your friend finds the surface area of ,
the prism. Is your friend correct? Explain your reasoning.

o 4 cm
5= 2(5)(3) + 2(3)(4) + 2(5)(3) 5 o =

=530+ 24 + 30 3 cm
=B84 cm?

16. MODELING REAL LIFE A cube-shaped satellite has side lengths of 10 centimeters.
What is the least amount of aluminum needed to cover the satellite?

FINDING SURFACE AREA Find the surface area of the prism.

17. 12in. 4in. 18.
i 3in.
5 in_ 5 f
6in -

19. OPEN-ENDED Draw and label a rectangular prism that
has a surface area of 158 square yards.

20. L [T3347U A label that wraps around a box of golf

balls covers 75% of its lateral surface area. What is the
value of x?

21. @ STRUCTURE You are painting the prize pedestals shown (including the bottoms).
You need 0.5 pint of paint to paint the red pedestal.

a. 'The edge lengths of the green pedestal are one-half the edge
lengths of the red pedestal. How much paint do you
need to paint the green pedestal?

f
b. ‘lhe edge lengths of the blue pedestal
are triple the edge lengths of the
green pedestal. How much paintdo S 24 in
you need to paint the blue pedestal? p
c. Compare the ratio of paint volumes e .
M.

to the ratio of edge lengths for the 16 in.
green and red pedestals. Repeat for

the green and blue pedestals. What

do you notice?

f.i I

22, @. NUMBER SENSE A keychain-sized puzzle cube is made up of
small cubes. Each small cube has a surface area of 1.5 square inches.

a. Whatis the edge length of each small cube?

b. Whatis the surface area of the entire puzzle cube?

414 Chapter 10 Surface Area and Volume



e

:h 10_2 Surface Are;.-: of Cylinaér*‘ﬁ

Learning Target:

Find the surface area of a cylinder.

Success Criteria:  + | can use a formula to find the surface area of a cylinder.
* | can find the lateral surface area of a gylinder.

A cylinder is a solid that has two parallel, identical circular bases.

FLORIDA

STANDARDS ha
) I S8
Applying
MAFS.7.G.2.4 e
lateral — h
surface

- base

2T Finding the Surface Area of a Cylinder

Work with a partner.

a. Make a net for the can. Name
each shape in the net.

b. How are the dimensions of the
paper related to the dimensions
of the can®

c. Write a formula that represents
the surface area of a cylinder with
a height of h and bases with a
radius of r.

d. Estimate the dimensions of each can. Then use your formula
in part (c) to estimate the surface area of each can.

Math Practice

Specify Units

What units did

yOU use in your
estimalions in

part (d)? What are the
units for the surface

areas of the cans?
'\
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QI Key ldea

Surface Area of a Cylinder

Words ‘The surface area 5 of a cylinder is the sum of the areas of the
bases and the lateral surface.

base

h 72-:rr
/ lateral surface h
Pi can be - Algebra §=2mr”"+ 2mrh
approximated T T
22 & -
as3.14 or = Areas of Area of
L bases lateral surface

\

3V IN N Finding the Surface Area of a Cylinder

Find the surface area of the cylinder.

Draw a net.
3 mm

S=27r+ 27rh

= 27(4)* + 27(4)(3)

=327+ 247

3 mm

= hbm
= 176

~ 'lhe surface area is about
176 square millimeters.

Tr Y It Find the surface area of the cylinder. Round your answer
to the nearest tenth if necessary.

1. 6 yd 2. 3 cm

yd 18 cm

416 Chapter 10 Surface Area and Volume



m Finding the Lateral Surface Area of a Cylinder —

10 1.

Find the lateral surface area of the cylinder. m
5

Use the formula for the surface area of a cylinder.
To find the lateral surface area, do not include the
areas of the circular bases in the formula.

'The radius is 8 + 2 = 4 feet.
5=2xrh Wirite the formula.
= 2m(4)(5) Substitute 4 for r and 5 for h.
=40 Multiply.
= 125.6 Use 3.14 for .

The lateral surface area is about 125.6 square feet.

Tr Y It Find the lateral surface area of the cylinder. Round your
answer (o the nearest tenth.

8vyd

=

il

#_

$:° Self-Assessment for Concepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

5. WRITING Which part of the formula § = 27r® + 27rh represents the
lateral surface area of a cylinder? the areas of the bases?

6. CRITICAL THINKING You are given the height of a cylinder and the
circumference of its base. Describe how to find the surface area
of the cylinder.

(D 7. FINDING A SURFACE AREA Find the surface area of the cylinder at
the left. Round your answer to the nearest tenth

4in. ‘ 2 cm

lateral surface area of the cylinder at the right.
Round your answer to the nearest tenth.

8. FINDING A LATERAL SURFACE AREA Find the I! 2 em
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m Modeling Real Life

lhe iced tea can is made from a sheet of aluminum
that weighs 0.01 ounce per square inch. You receive
$0.40 per pound of aluminum that you recycle. How
much do you earn for recycling 24 iced tea cans?

Understand You are given a unit rate in dollars per pound for
recycled aluminum, the weight of one square inch of an
aluminum can, and the dimensions of the can. You are
asked to find how much you earn for recycling 24 cans.

Make a plan. Find the surface area of one can and use it to find
7 the weight of 24 cans. Then use the unit rate given in
dollars per pound to find the value of the cans.

Sd"fl iﬂdl 5=27r®+ 2nrh Write the formula.
u./ — 24157 + 27(1.5)(7) Substitute 1.5 for r and 7 for .
=457+ 217w Simplify.
= 2557 Add.

Check Reasonableness
19.2 ounces is greater
than 16 ounces, or

1 pound, so the value
should be greater than
%0.40. Because

$0.418 = $0.10, the answer 19.2 0z X L 4 $0.20

is reasonable. 1/

== Bl Use 3.14 for =

'The surface area of one can is about 80 square inches. 50, 241 cans weigh
about 24(80)(0.01) = 19.2 ounces. This has a value of

= 50.48.
lGpg 118

50, you earn about $0.48 for recycling 24 cans.

E:_ Self-Assessment for problem Solving Y

Solve each exercise. Then rate your understanding of the success criteria
in your journal

9. You remove the lid of the can. What is the percent of change in the
surface area of the can?

10. Afier burning half of a cylindrical candle, the surface area is
176 square inches. The radius of the candle is 2 inches. What was
the original height of the candle?

11. TITE3230 The area of the sheet of Length 26 in.
wrapping paper is equal to the lateral
surface area of a cylindrical tube. The Width
tube is 14 inches tall. What is the surface 14 in.
area of the tube, including the bases?
Explain your reasoning.
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1 0.2 PraCtice Go to BigldeagMath.com to get
HELP with solving the exercises.

» Review & Refresh

Find the surface area of the prism.

1. ' 2.
' - . 29 ft
i
1
W Y o 21 ft
7cm 30 ft
20 ft
3. Which of the following is equivalent to 0.6257
12
A B. ™= C. 0.625% D. 6.25%
8 1M

B> Concepts, Skills, & Problem Solving

FINDING SURFACE AREA Find the surface area of the cylinder.
(5ee Exploration 1, p. 415.)

4. acan with a radius of 60 millimeters and a height of 160 millimeters

5. ahay bale with a diameter of 30 inches and a height of 72 inches

FINDING SURFACE AREA Find the surface area of the cylinder. Round your
answer to the nearest tenth if necessary.

6. 7. am 8. e
H. Smm 1n. E'H‘_ 11. 4 'llcm
| 2 mm , '3
i I"‘ 7 ft i

FINDING LATERAL SURFACE AREA Find the lateral surface area of the cylinder.
Round your answer to the nearest tenth if necessary.

12.
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15. YOU'BE THE TEACHER 5 yd

Your friend finds the @ S=mr’+ 2mrh
surface area of the cylinder. R = 7(5)% + 27(5)(10.6)
Is your friend correct? =28 + 1064
4 i r TR 1 10.6 Td
Explain your reasoning. =%
E - =~ 4115 yd°
!

' : 50 ft

16. MODELING REAL LIFE 'The tank
of a tanker truck is a stainless
steel cylinder. Find the
surface area of the tank.

radius = 4 ft
17. MODELING REAL LIFE 'The Petri dish shown has no lid. -
What is the surface area of the outside of the Petri dish? / ' ’_:\
L
18. (@ REASONING You have two 8.5-by-11-inch pieces of paper. _ J15mm
You form the lateral surfaces of two different cylinders by taping H’“ -

- . . . o Sy
together a pair of opposite sides on each piece of paper so that

one cylinder has a height of 8.5 inches and the other has a height
of 11 inches. Without calculating, compare the surface areas of
the cylinders (including the bases). Explain.

T3 DiG DEEPER ganza is a percussion instrument
used in samba music.

a. Find the surface area of each of the two labeled ganzas.

b. ‘The smaller ganza weighs 1.1 pounds. Assume that the
surface area is proportional to the weight. What is the
weight of the larger ganza®

20. (D PROBLEM SOLVING The wedge
is one-eighth of the wheel of cheese.

a. Find the surface area of
the cheese before it is cut. ——3in

b. Find the surface area of the T —.
remaining cheese after
the wedge is removed. ‘-ﬂ
Dyid the surface area increase, h,

decrease, or remain the same? — 1in.

21. @ REPEATED REASONING A cylinder has radius r and height h.

h . . .
a. low many times greater is the surface area of a cylinder when both
dimensions are multiplied by 27 3?2 52 107
- b. Describe the pattern in part (a). Write an expression for the surface area
- of the cylinder when both dimensions are multiplied by a number x.
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4 ?:h 1 0_ 3 Surface Areﬁrs of' Pyramids™
& I-; . |

/=

Learning Target: Find the surface area of a pyramid.

Success Criteria:  + | can use a net to find the surface area of a regular pyramid.
* | can find the lateral surface area ol a regular pyramid.

Many well-known pyramids have square bases, however, the base of a
FLORIDA . b :
STANDARDS pyramid can be any polygon.

MAF5.7.G.2.6
vertex-_ .
' g
_~ lateral face :
slant height /
] ~base

Triangular Base Square Base Hexagonal Base

SCDETN RN Making a Scale Model

Work with a partner. Each pyramid below has a square base.

Cheops Pyramid in Egypt Louvre Pyramid in Paris

L

. Side = 230 m, Slant height = 186 m Side == 35 m, 5lant height = 28 m
Math Practice

‘::;IFE hi a. Draw anet for a scale model of one of the pyramids. Describe

What ::12 ps the scale factor.

relationship between

the lateral surface b. Find the lateral surface area of the real-life pyramid that you chose

area of your scale in part (a). Explain how you found your answer.

model and the lateral

surface area of the L ,

reallife pyramid? ¢. Draw a net for a pyramid with a non-rectangular base and find its lateral
< . surface area. Explain how you found your answer.
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A regular pyramid is a pyramid whose base is a regular polygon. The
Key Vocabulary " ﬂ lateral faces are triangles. The height of each triangle is the slant height

regular pyramid, of the pyramid.

p. 422
@@ Key ldea

slant height, p. 422
Surface Area of a Pyramid

The surface area 5 of a pyramid
is the sum of the areas of the

_ / hase and the lateral faces.

] slant height
In a regular = / g

polygon, all the sides
A3

are identical and all
S = area of base + areas of lateral faces

lateral faces
slant height

the angles are
identical.

\,

lateral faces

\,

m Finding the Surface Area of a Square Pyramid —y

Find the surface area of the regular pyramid.

Draw a net.
Area of Base Area of a Lateral Face
8in
1 ra
: h«h=125 «He =20
3 n. 2 5 in. 1

Find the sum of the areas of
the base and the lateral faces.
5 = area of base + areas of lateral faces

=254+ 204+ 20+ 20+ 20

L

=105 i There are 4 identical lateral
taces. Count the area 4 times.

b

'The surface area is 105 square inches.

Try It

1. What is the surface area of a square pyramid with a base side
length of 9 centimeters and a slant height of 7 centimeters?

/

422 Chapter 10  Surface Area and Volume ) Multi-Language Glossary at BigldeasMath.com



m Finding the Surface Area of a Triangular Pyramid —

Find the surface area of the regular pyramid.

Draw a net.

Area of Base Area of a Lateral Face

I « 10« 8.7 = 43.5 : « 10«14 =70
2 2

Find the sum of the areas of the base and
the lateral faces. 14 m

5 = area of base + areas of lateral faces

=435 +70+ 70+ 70

L

. AETE o xl
233.5 There are 3 identical lateral
taces. Count the area 3 times.

b L

'The surface area is 253.5 square meters.

Try It

2. Find the surface area of the regular pyramid at the left.

.

Self-Assessment forc oncepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

3. VOCABULARY Can a pyramid have rectangles as lateral faces? Explain.

FINDING THE SURFACE AREA OF A PYRAMID Find the surface area of the
regular pyramid.

6. WHICH ONE DOESN'T BELONG? Which description of the solid
does not belong with the other three? Explain your reasoning.

square pyramid regular pyramid

3 m rectangular pyramid triangular pyramid

5m _,/
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m Modeling Real Life

The roof is shaped like a square pyramid.
(One bundle of shingles covers 25 square feet.
How many bundles should you buy to cover

the roof?
Understand ; o i i i
e You are g_wen the dlmcnslm_'ns of a roof that is
" shaped like a square pyramid. You are asked to
' find the number of bundles of shingles vou should buy
to cover the roof when each bundle covers 25 square feet.
Make a plan. The base of the roof does not need shingles. So, find the sum of the areas of

7" the lateral faces of the pyramid. Then divide the area by 25 square feet to find
the number of bundles needed to cover the roof.

Solve and Area of a Lateral Face

; 18415 = 135
Check Reasonableness
20 bundles cover There are four identical lateral faces. So, the lateral surface area is
20 ¢ 25 = 500 square feet
and 25 bundles cover
25 X 25 = 625 square feet.  Because one bundle of shingles covers 25 square feet, it will take

135 + 135 + 135 + 135 = 540 square feet.

Your answer is 540 + 25 = 21.6 bundles to cover the roof.
reasonable because
500 < 540 < 625. / 50, vou should buy 22 bundles of shingles. )

E:_ Self-Assessment for Problem Solving —

Solve each exercise. Then rate your understanding of the success crileria
in your journal.

7. Abuilding in the shape of a square pyramid is covered with solar panels.
‘The building has a slant height of 12 feet and a base with side lengths
of 15 feet. The solar panels cost $70 per square foot to install. How much
does it cost to install enough solar panels to cover the entire surface
of the building?

8. You use the glass pyramid shown to display rainbows
on the walls of a room. 'The pyramid is regular and 6.1 cm
has a surface area of 105.35 square centimeters.
Find the height of each triangular face. Justify I
YOUI answer.
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1 0.3 PraCtice Go to BigldeagMath.com to get
HELP with solving the exercises.

P Review & Refresh

Find the surface area of the cylinder. Round your answer to the nearest tenth.

1.

4.

10 ft

e

2. 5m 3. 12.2 mm

‘The ratio of the distance between bases on a professional baseball field to the
distance between bases on a youth baseball field is 3 : 2. Bases on a professional
baseball field are 90 feet apart. What is the distance between hases on a youth
baseball field?

A. 30ft

A5t C. 60ft D. 135 ft

B Concepts, Skills, & Problem Solving

USING A NET Use the net to find the surface area of the regular pyramid.

(See Exploration 1, p. 421.)

- & MM

_ ,ﬂ;rea of base
Area of base is 61.9 m<.
is 43.3 mm<.

FINDING THE SURFACE AREA OF A PYRAMID Find the surface area of the
regular pyramid.

9.
E#crn
)
4 om
12. 13.
4;_ m "
Area of base
is 440.4 mm"”.

Section 10.3 Surface Areas of Pyramids
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14. MODELING REAL LIFE 'The base of the lampshade is a regular
hexagon with side lengths of 8 inches. Estimate the
amount of glass needed to make the lampshade.

15. GEOMETRY ‘lhe surface area of a square pyramid is
85 square meters. The side length of the base is 5 meters.
What is the slant height?

FINDING SURFACE AREA Find the surface area of the solid.

16. 17. 18.

B cm

aft| Fmmmmmema- - -

19. GEOMETRY A tetrahedron is a triangular pyramid with four faces that are
identical equilateral triangles. 'The total lateral surface area of a tetrahedron
i5 93 square centimeters. Find the surface area of the tetrahedron.

20. (@ PROBLEM SOLVING You are making an umbrella
that is shaped like a regular octagonal pyramid.

a. Estimate the amount of fabric that you need to
make the umbrella.
b. 'The fabric comes in rolls that are 60 inches wide.

Draw a diagram of how you can cut the fabric
from rolls that are 10 feet long.

¢. How much fabric is wasted?

21. @' REASONING 'Lhe height of a pyramid is the perpendicular \ pyramid height

distance between the base and the top of the pyramid.
14in.
23. @ REASONING Is the total area of the lateral faces
gin.

22. A2 Both pyramids at the right have regular bases.
a. Without calculating, determine which pyramid
has the greater surface area. Explain.

b. Verify your answer to part (a) by finding the
surface area of each pyramid.

Which is greater, the height of a pyramid or the slant
height? Explain your reasoning.

of a pyramid greater than, less than, or equal to the 6.9,
area of the base? Explain.
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Learning Target: Find the volume of a prism.

Success Criteria:  + | can use a formula to find the volume of a prism.
* | can use the formula for the volume of a prism to find a missing dimension.

Finding a Formula for Volume

Work with a partner.
FLORIDA
STANDARDS a. In the figures shown, each cube has a volume of 1 cubic unit. Compare
MAFS.7.G.2.6 ’ the volume V (in cubic units) of each rectangular prism to the area

B (in square units) of its base. What do you notice?

b. Hepeat part (a) using the prisms below.

¢. Use what you learned in parts (a) and (b) to write a formula that gives
Haﬂl Pfﬂﬂ'i#ﬂ the volume of any prism.

Make Conjectures

How can B

you find ' "

the volume B

of the prism h A

shown? Explain .

YOUF reasoning. Triangular Prism Rectangular Prism Pentagonal Prism
\ .a

A Y

| h

Triangular Prism Hexagonal Prism Octagonal Prism
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Ll

e}

The slanted figure 1S

called an obligue prism.

Volumes of obliqué

in the same way as
yolumes of 19

m Finding the Volume of a Rectangular Prism

5
-

The area of the 'I]E..'E'E
of a rectangular prism

. oduct of the
" ﬂll:gﬁ‘ ! and the

428 Chapter 10

ht prisms.

The rolume of a three-dimensional figure is a measure of the amount of space
that it occupies. Volume is measured in cubic units.

Q@ Key ldea

Find the volume of the prism.

Volume of a Prism

Words 'lhe volume V of a prism is the product of the area of the base
and the height of the prism.

_~area of base, B ; _~area of base, B
o \
g height, h height, h+

FS——— .y

# b

Algebra V= Bh
A

I_#-Hrea of base J]- : T ::Height of prism __,l

1
]
V= Eh Write the formula for volume. :
]

= G(8) + 15 Substitute. : 15 yd
=48 + 15 Simplify. i
]
= 720 Multiply. I

& IJ- 1 °
'The volume is 720 cubic yards. .’ 8yd

6 yd

Tr 4 It Find the volume of the prism.

1.

-

4 ft

-

|
|
!

4 ft joup
ft

4

Surface Area and Volume




m Finding the Volume of a Triangular Prism

'I

Find the volume of the prism.

= Bh Write the formula for volume.
= i[ 5.5)(2) « 4 Substitute.

=054 Simplity.

= 22 Multiply.

The volume is 22 cubic inches.

Tf'}" [t Find the volume of the prism.

3.

Sm
1 9m

12 m

4q. 3
4

5.5 in.

m

i

Self-Assessment forc oncepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria

in your journal.

FINDING THE VOLUME OF A PRISM Find the volume of the prism.

ﬂ o
‘: . 8ft
15 ft

5. A T
JI’
/ 8 1n.
i
31n.
7.

Fa

Pl 12 yd
10 yd

A

m

197 mm*

9. OPEN-ENDED Draw and label a prism with a volume of
144 cubic inches. Justify your answer.

Section 10.4

Volumes of Prisms

429



m Modeling Real Life N

Each popcorn bag shown holds exactly 96 cubic inches of popcorn.
Which bag should a movie theater choose in order to use less paper

when making popcorn bags?
LIse the formula for volume to find the height of each bag.
Bag B
"":, AY Bag A Bag B
JJ:E' | V = Bh V = Bh
h F QR — QR —
{‘ " 96 = 4(3)(h) 96 = 4(1)(h)
96 = 12h 96 = 16h
8=h 6=h
4 in. %)
4in. 4in.

To determine the amount of paper needed, find the surface area of each
bag. Do not include the top base.

BagA Bag B
S= fw+26h + 2wh S= fw+2Fh+ 2wh
= 4(3) + 2(4)(8) + 2(3)(8) = 4(4) + 2(4)(6) + 2(4)(6)
=12+ 64 + 48 =16 + 48 + 48
= 124in? —112in?

'The surface area of Bag B is less than the surface area of Bag A.
50, the movie theater should choose Bag B.

b=

Q Self-Assessment for problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

10. L iZ325 You visit an aquarium. One of the tanks at the

aquarium holds 450 gallons of water. Draw a diagram to show
one possible set of dimensions of the tank. Justify your answer.
(1gal = 231in."%)

11. A stack of paper contains 400 sheets. The volume of the stack is
140.25 cubic inches. Each sheet of paper is identical, with a length
of 11 inches and a width of 8.5 inches. Find the height of each sheet
of paper. Justify your answer.
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1 0.4 PraCtice Go to BigldeasMath.com to get
HELP with solving the exercises.

P Review & Refresh

Find the surface area of the regular pyramid.

1 2. 3.
am
3
Im
Find the selling price.
4. Costtostore: $75 5. Costtostore: $90 6. Costtostore: $130
Markup: 20% Markup: 60% Markup: 85%

B Concepts, Skills, & Problem Solving

USING TOOLS In the figure, each cube has a volume of 1 cubic unit. Find the
volume of the figure and the area of its base. (5ee Exploration 1, p. 427.)

7. " " . 8. q.

FINDING THE VOLUME OF A PRI5SM Find the volume of the prism.

10. : 11. 12. 7’ —‘II—
T 9 n. Bzm
|
ol . 8 cm -
- 2in. 3 12 cm rn

4m

9 1mn.

13.

16.

‘B = 166 ft*
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19. YOU BE THE TEACHER Your friend

finds the volume of the triangular

V'=DBh
prism. Is your friend correct? e
Explain your reasoning. = — =10(5)(7)
=507
=350 ¢~

20. MODELING REAL LIFE A battery for an underwater drone is in the shape of a
square prism. It is designed to draw in seawater that is then used to produce
energy. The base of the battery has side lengths of 15 centimeters and the height
of the battery is 10 centimeters. Find the volume of the battery.

School Locker

=5 21. MODELING REAL LIFE A cereal box has a volume of
Gym L'xkE: 225 cubic inches. 'The length of the base is 9 inches and
the width of the base is 2.5 inches. What is the height of
the box? Justify your answer.

60 in.

bl _

810 22, @ REASONING Each locker is shaped like a

rectangular prism. Which has more storage space?
Lxplain.

12in. &l — 12in.
— T 23. USING TOOLS How many cubic inches are in
0in. 15in. 1 cubic foot? Use a sketch to explain vour reasoning.

6.5 in.

65in. 6 in.

24. () PROBLEM SOLVING A concrete construction block
has the measurements shown. How much concrete is
used to make the block? Justify your answer.

& im.-
8in.

8 irl. ]._-_____ 16 in_—-—-—'_‘l

25. RESEARCH 'lhe gas tank is 20% full. Use
the current price of regular gasoline in your
community to find the cost to fill the tank.

(1 gal = 231 in.%)

26. Ll 33238 Two liters of water are poured

into an empty vase shaped like an octagonal
prism. lhe base area is 100 square centimeters.
What is the height of the water? (1 L = 1000 cm?)

27. @ LOGIC Two prisms have the same volume. Do they always,
sometimes, or never have the same surface area? Justify your answer.

28. CRITICAL THINKING How many times greater is the volume of a
triangular prism when one of its dimensions is doubled? when
all three dimensions are doubled?
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g ‘ y:]; 19.5 Volumesiofs

Learning Target: Find the volume of a pyramid.

Success Criteria:  + | can use a formula to find the volume of a pyramid.
* | can use the volume of a pyramid to solve a real-life problem.

Finding a Formula for the Volume of a Pyramid

Work with a partner. Draw the two nets on cardboard and cut them
out. Fold and tape the nets to form an open cube and an open square
pyramid. Both figures should have the same size square base

and the same heighit.

FLORIDA
STANDARDS

MAF5.7.G.2.6

2in.

2 in.

2 in.

2 im.

a. Compare the volumes of the figures. What do you notice?

b. Use your observations in part (a) to write a
formula for the volume of a pyramid.

. ¢. 'lThe rectangular prism below can be cut to
Hﬂl’l’l PH ctice form three pyramids. Use your formula in
Interpret a part (b) to show that the sum of the volumes

Solution of the three pyramids is equal to the volume

How do your of the prism.
calculations in
part (c) help you
verify that your
formula is correct?
N A
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@@ Key ldea

Volume of a Pyramid

Words ‘The volume V of a pyramid is one-third the product of the area
of the base and the height of the pyramid.

' 1
Volumes of oblique height, f
amids are €2
the same way as ul?lume&
of right pyramids.

height, h

LY
area of base, B area of base, B

l Ir.ﬂurea of base J
Algebra V = ;Iih

T [:Height of pyramid.jl

m Finding the Volume of a Pyramid o

Find the volume of the pyramid.

V= 3Hh Write the formula for volume.
= ;[le}{EI'] Substitute.
= 144 Multiply.

The volume is 144 cubic millimeters.

Tf’}' [T Find the volume of the pyramid.
1. 2. -|_
Scm g
-6 ft J_ &

B =21

B = 174 cm?
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m Finding the Volume of a Pyramid

Find the volume of the pyramid.

) a

- g
hase ol &
The area of the Dast e

ecangir i !
thE Plﬂduﬁ i 4 ft
|Eﬂgﬂ1fﬂl'ldmemdmw 3ft

1
You can use V= ifwb

1o find the volume of 8
fectangular pyrarid

V= lh’h
3
1 oy e
RO

= 28

The volume is
28 cubic feet.

Tr}" [T Find the volume of the pyramid.

in.

10 in.

4.

_ :}(;]mmm}{lﬂ]

—

=175

The volume is
175 cubic meters.

Solve each exercise. Then rate your understanding of the success criteria

in your journal.

5. WRITING How is the formula for the volume of a pyramid
different from the formula for the volume of a prism?

b. @ PROBLEM SOLVING How many different pyramids can
you draw with the same height and volume? Explain.

FINDING THE VOLUME OF A PYRAMID Find the volume of the pyramid.
8.

?- i

i
I

9 om

4 cm
4 om

Self-Assessment forc oncepts & Skills —

7

Section 10.5

Volumes of Pyramids
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m Modeling Real Life

The diagram shows the portion of a 1
rectangular pyramid that is removed to

make a sunscreen botile. 'Lhe portion that

is removed is also a rectangular pyramid. !
Find the unit cost of the sunscreen.

0.5 in.0.25 in. ﬂ,?:.a
Find the volume of the original pyramid and "
T subtract the volume of the smaller pyramid. .
Original Pyramid Smaller Pyramid
6in. |
= ]Hh V= lh’h
-‘:‘i.. i r | 1
L 77 in. = ,(2)1)(6) = ,(0:5)(0.25)(1.5)
2 in— ‘
Suncreen $9.96 —4in? — 0.0625 in.?

The volume of sunscreen in the bottle is 4 — 0.0625 = 3.9375 cubic inches.
The bottle of sunscreen costs $9.96. Find the unit rate.

9.96 o
== $2.53 per cubic inch.
3.9375

$9.96 per 3.9375 cubic inches:

50, the unit cost of the sunscreen is about $2.53 per cubic inch.

e

'\‘—

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

9. Aresort features a square pyramid with a water slide. The length
of the water slide is 90% of the height of the pyramid. 'The base of the
pyvramid has side lengths of 60 feet. 'The volume of the pyramid is
60,000 cubic feet. What is the length of the water slide?

10. TIEERTY 1o make a candle, you "
use a mold to create the wax pyramid
shown. You cut off the top 3 centimeters
of the pyramid to make space for a wick.
If the base area of the removed portion is
5.4 square centimeters, what percentage _
of the wax did you remove?

ﬂ:@ Self-Assessment for Problem Solving —
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1 0. 5 PraCtice Go to BigldeagMath.com to get
HELP with solving the exercises.

P Review & Refresh

Find the volume of the prism.
1.

3ft

|
I
I
I
T4

L om

£ g om
g ft

Solve the inequality. Graph the solution.
3. r+05<—04 4. z—-24=2 056 5. h—5=—-347

B> Concepts, Skills, & Problem Solving

VOLUMES OF PYRAMIDS 'The rectangular prism is cut to form three pyramids.
Show that the sum of the volumes of the three pyramids is equal to the volume
of the prism. (5ee Exploration 1, p. 433.)

6. “ 7.
B

FINDING THE VOLUME OF A PYRAMID Find the volume of the pyramid.

9, 10.
2 ft- 7t
B ft

& im.

8.
14t |

ft 2t 21 6t

1. 4 12.

2
B = 15 mm?

14. 15 mm 15.
_|
14 rnm 30 mm

B = 63 mm?
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17. YOU BE THE TEACHER Your friend finds .
the volume of the pyramid. 1s your friend p V= Bh
correct? Explain vour reasoning.

. = &(4)(7)
8in. ' = 224 cubic inches
18. MODELING REAL LIFE A researcher develops a cage for a T
living cell in the shape of a square-based pyramid. A scale
model of the cage is shown. What is the volume of the model? 20 micrometers
4 ft. 4 - -
e 20 micrometers
A 14 19. FINDING VOLUME Find the
_;_ —_— volume of the composite solid.
e sti SWer.
> 444 Justify yvour answer.
6 ft

20. MODELING REAL LIFE In 1483, Leonardo da Vinci designed
a parachute. It is believed that this was the first parachute
ever designed. In a notebook, he wrote, “If a man is provided
with a length of gummed linen cloth with a length of 12 yards
on each side and 12 yards high, he can jump from any great
height whatsoever without injury.” Find the volume of air
inside Leonardo’s parachute.

) Nt dreeen to scale
Bin. 8in.
21. MODELING REAL LIFE Which sandcastle spire
has a greater volume? How much more sand
B = 30ins B - 24int do you need to make the spire with the
f \ reater volume?
8

438

23. OPEN-ENDED A rectangular pyramid has a volume of

24. (D) REASONING Do the two solids have the

22. (@D PROBLEM SOLVING Use the photo of the tepee.

a. What is the shape of the base? How can you tell?

b. 'lThe tepee’s height is about 10 feet. Estimate the
volume of the tepee.

40 cubic feet and a height of 6 feet. Find one possible
set of dimensions of the base.

same volume? Explain.

~3Z
H’ F
LA 4

. Y

Chapter 10 Surface Area and Volume



10 G Cross Sectll‘ns of S
Three-Dimensional Flgures

Learning Target: Describe the cross sections of a solid.

Success Criteria:  + | can explain the meaning of a coss section.
# | can descaribe cross sections of prisms and pyramids.

¢ | can desaribe cross sections of cylinders and cones.

Describing Cross Sections

Work with a partner. A baker is thinking of different ways to slice zucchini
FLORIDA bread that is in the shape of a rectangular prism. The shape that is formed

STANDARDS i
MAFS.7.G.1.3 by the cut is called a cross section.

Cross section

a. What is the shape of the cross section when the baker slices the bread
vertically, as shown above?

b. What is the shape of the cross section when
the baker slices the bread horizontally?

¢. What is the shape of the cross section when the baker slices off a corner
of the bread?

Justify
Conclusions
How can you use
reaHlife objects d. lsit possible to obtain a cross section that is a trapezoid? LExplain.
Lo justily your
conclusions in
kparrs (d) and (e)?

e. MName at least 3 cross sections that are possible to obtain from a
v rectangular pyramid. Explain vour reasoning.
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Consider a plane “slicing” through a rectangular prism -]
solid. The intersection of the plane and |
the solid is a two-dimensional shape t ,:‘:. R Z
called a cross section. For example, the A T

diagram shows that the intersection of intersection] A / pldne
the plane and the rectangular prism LS
is a rectangle. o

Key Vocabulary )
cross section, p. 440

m Describing Cross Sections of Prisms and Pyramids -

Describe the intersection of the plane and the solid.

‘The diagram shows the intersection of a plane and a rectangular
pyramid. The intersection is a rectangle.

‘The diagram shows the intersection of a plane and a rectangular
prism. The intersection is a triangle.

Tr Yy It Describe the intersection of the plane and the solid.
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Example 1 shows how a plane intersects a - vertex
polyhedron. Now consider the intersection of a
plane and a solid having a curved surface, such
as a cylinder or cone. As shown, a cone is a solid

that has one circular base and one vertex. s
" Dase

m Describing Cross Sections of Cylinders and Cones %

Describe the intersection of the plane and the solid.
b.

'Ihe diagram shows the
intersection of a plane
and a cylinder. The
intersection is a circle.

'The diagram shows the
intersection of a plane and
a cone. The intersection is
a triangle.

Tf'}" [t Describe the intersection of the plane and the solid.

)

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

5. VOCABULARY What is a cross section?

6. DESCRIBING CROSS SECTIONS Describe the intersection of the plane
and the solid at the left.

7. @ REASONING Name all possible cross sections of a cylinder.

8. WHICH ONE DOESN'T BELONG? You slice a square prism. Which cross
section does not belong with the other three? Explain your reasoning.

circle square triangle rectangle

J
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Modeling Real Life

percent of increase in the surface area of the ice?

1 ft
1t ______________{
e —— 3t
Find the surface area of the ice before it is cut.
S=2F/w+2fh+ 2wh Write the formula.
=2(1)(1) + 2(1)3) + 2(1)(3) Substitute 1 for £, 1 for w, and 3 for h.
=2+6+6 Simplify.
~ 14 ft* Add.

When the ice is cut, the cross sections are squares with side lengths of 1 foot.
‘The ice is cut into three cubes, each with edge lengths of 1 foot. Find the total

surface area of the three cubes.

edge length of 5 is " » _ \
5 = 6%, =18 fi2 11t

) . .. 1B—14
50, the percent of increase in the surface area of the ice is " = 20%.

An ice sculptor cuts the block of ice into 3 identical pieces. What is the

) s-u) —— M .
| e a3 - W L

The surface area = =3(6+-17) 1t \ L'l

5 of a cube with an ~ 3(6) \ — O |

~

Solve each exercise. Then rate your understanding of the success criferia
in your journal.

9. Asteel beam that is 12 meters long is cut into four equal parts. The cross

sections are rectangles with side lengths of 1 meter and 2 meters.

a. What is the perimeter of each cross section?
b. What is the area of each cross section?

¢. What is the volume of the original beam?

10. L4 DEEPER Y lumberjack saws a cylindrical tree trunk at an

angle. Is the cross section a circle? Explain your reasoning.

- Self-Assessment for Problem Solving —
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1 0.6 PraCtice Go to BigldeagMath.com to get
HELP with solving the exercises.

» Review & Refresh

Find the volume of the pyramid.

1. T 2.
7in -8 cm
A 4 1m.
4 B 73 am?
Find the sum.
3. (w—7)+(—6w—5) 4. (8 —b)+ (5b +6)

B> Concepts, Skills, & Problem Solving

DESCRIBING CROSS SECTIONS Determine whether it is possible
to obtain the cross section from a cube. (5ee Exploration 2, p. 439.)

1
I
5. circle b. square :
I
7. equilateral triangle 8. pentagon #
9. non-rectangular parallelogram 10. octagon

DESCRIBING CROS5 SECTIONS OF PRISMS AND PYRAMIDS Describe the intersection

of the plane and the solid.
11. / : 12.
o L o =
l(,/': i

13. a 14.

DESCRIBING CROS5S SECTIONS OF CYLINDERS AND CONES Describe the intersection
of the plane and the solid.

15. /] 16.

l"-'_'_'_|_\-\-\"'|
F_-‘-_H\'\-:

—
Nz A
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444

DESCRIBING CROSS5 SECTIONS Describe the shape that is formed by the
cut in the food.

17.

20. DESCRIBING CROSS SECTIONS Describe the intersection
of the plane and the cylinder. / \

i
@ REASONING Determine whether the given intersection \\ 4
is possible. If so, draw the solid and the cross section.

21. 'lhe intersection of a plane and a cone is a rectangle.

22. 'lhe intersection of a plane and a square pyramid is a triangle.

23. @ REASONING A plane that intersects a prism is parallel to the bases of the
prism. Describe the intersection of the plane and the prism.

24, @ REASONING Lxplain how a plane can be parallel to the base of a cone and
intersect the cone at exactly one point.

25. DIEER3! An artist plans to paint bricks.

a. Find the surface area of the brick.

b. ‘lhe artist cuts along the length of the brick to form two
bricks, each with a width of 2 inches. What is the percent
of increase in the surface area? Justify your answer.

26. MODELING REAL LIFE A cross section of an artery is shown.

a. Describe the cross section of the artery.

b. 'lThe radius of the artery is 0.22 millimeter. What is
the circumference of the artery?

27. @ REASONING ‘lhree identical square pyramids each with a height of h meters
and a base area of 100 square meters are shown. For each pyramid, a cross section
parallel to the base is shown. Describe the relationship between the area of the
base and the area of any cross section parallel to the base.

Chapter 10 Surface Area and Volume



Connecting Concepts

» Using the Problem-Solving Plan

1. Astore pays $2 per pound for popcorn kernels. One cubic foot
of kernels weighs about 45 pounds. What is the selling price of

the container shown when the markup is 30%? —_ petuy ‘/
! 6in.

ﬂﬁdml I"d .~ You are given the dimensions of a container of popcorn
/ kernels and the price that a store pays for the kernels. M o
: You also know the weight of one cubic foot of popcorn *ﬁ
kernels. You are asked to find the selling price of the m ,-i .
container when the markup is 30%. 4in. b
Make a plan. v lJse the volume of the container to find the weight of the kernels. Then
L use the weight of the kernels to find the cost to the store. Finally, use the

percent markup to find the selling price of the container.

Solve and Llse the plan to solve the problem. Then check your solution.

3 2. 'The pyramid shown has a square base. What is the height
of the pyramid? Justify your answer.

Volume = 1500 mm

. A cylindrical can of soup has a height of 7 centimeters and

a lateral surface area of 637 square centimeters. The can is
redesigned to have a lateral surface area of 457 square centimeters
without changing the radius of the can. What is the height of the
new design? Justify your answer.

Volumes and Surface
Areas of Small Objects E

At the beginning of this chapter, you watched a STEAM Video
called "Paper Measurements.” You are now ready to complete
the performance task related to this video, available at
BigldeasMath.com. Be sure to use the problem-solving

plan as you work through the performance task.

Performance Task

WIBTH L

ENGTI ' ) -
B:ips TVhin 2 : _.d)

- —
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/®\ Goto BigldeasMath.com to download

1I Chapter REViEW "-:f:y..g..e.‘:-" blank graphic organizers.

» Review Vocabulary

Write the definition and give an example of each vocabulary term.
lateral surface area, p. 4712 slant height, p. 422
regular pyramid, p. 422 cross section, p. 440

Graphic Organizers

You can use an Information Frame to help organize and remember a concept. Here
is an example of an Information Frame for Surface Areas of Rectangular Prisms.

Visual: £
base |w
. W W £
1 h |ateral lateral |
; .u'L ot ?, face .|t face
F lat-;ral base lai‘}eral
o face face
Words: Algebra:
The surface area
5.-‘:rFa Tsct:angular Surface Areas of S= Efﬁﬂ- E!'?{H 2?
prismis the sum Rectangular Prisms | (Arcasof | Areasof
of the areas of bases lateral faces
the bases and B o
faces.
S=2fw+ 2fh+ 2wh
sin. = 2(3)(4)+ 2(3)(5) + 2(4)(5)
X =24 +30 + 40
W 4in. =94 in?2

Choose and complete a graphic organizer
to help you study the concept. Lizards

ls this one of those
“what the cat dragged.
home” jokes?

e

surface areas of prisms

surface areas of cylinders

surface areas of pyramids

volumes of prisms

volumes of pyramids

;oo AR W N

cross sections of
three-dimensional figures

“I'm having trouble thinking of a good fitle

" Chapter 10  Surface Area and Volume for my Information Frame.



B Chapter Self-Assessment

As you complete the exercises, use the scale below to rate your understanding of the
success criteria in your journal.

! 2 3 4

| can do it | can do it on | can teach
with help. My oW, someone else.

| do not understand.

Find the surface area of the prism.
1. 2. 3.

5. I 15 cm

1
]
|
]
i
A
G m

s 4. You want to wrap the box using a piece of wrapping paper
cm —— . . . .
that is 76 centimeters long by 56 centimeters wide. Do you

have enough wrapping paper to wrap the box? Explain.

5. o finish a project, you need to paint the lateral surfaces of a cube with
side length 2.5 inches. Find the area that you need to paint.

- kLearning Target: Find the surface area of a gylinder.

Find the surface area and lateral surface area of the cylinder. Round your
answers to the nearest tenth.

b 3 yd LA g ol
- N™Y
- A s Erton
6 yd b cm
4 cm
-

8. 'lhe label covers the entire lateral surface area of the can.
How much of the can is not covered by the label?
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448

kLea rning Target: hind the surface area of a pyramid.

Find the surface area of the regular pyramid.

10.
3in. 10 m

8m

2 In. ‘2.9 m

covering the ground.

to make the tent?

KLearning Target: Find the volume of a prism.

Find the volume of the prism.
13. . 14.

i @ In.

J_____r.'e_‘ln. ?-5”"

8 In. ) 8 m
4m
4 cm
. 26cm

19.

Chapter 10

Two cereal boxes each hold exactly

192 cubic inches of cereal. Which hox
should a manufacturer choose to minimize
the amount of cardboard needed to make
the cereal hoxes?

Surface Area and Volume

11.

15.

Area of base
is 84.3 cm.

12. 'lThe tent is shaped like a square pyramid. 'There is no fabric

a. Estimate the amount of fabric needed to make the tent.

b. Fabric costs $5.25 per square yard. How much will it cost

- . ..




. 10.5 Volumes of Pyramids (pp. 433-438)

- u_earniﬁg Target: Find the volume of a pyramid.

Find the volume of the pyramid.

20. 21. 22,

8 mm
8 mm

20 ft B =210in.?

23. A pyramid-shaped hip roof is a good choice for a house in an
area with many hurricanes.

a. Whatis the volume of the roof to the nearest tenth of a foot?

b. What is the volume of the entire house, including the roof?

24. Alaboratory creates calcite crystals for use in the
study of light. The crystal is made up of two pieces T
of calcite that form a square pyramid. The base length 1.7510n.
of the top piece is 2 inches.

a. Find the volume of the entire pyramid. 1.251n.

b. Find the volume of each piece of the pyramid.

kLearniﬁg Target: Describe the cross sections of a solid.

Describe the intersection of the plane and the solid.
25. 26.

]
/ !

-
=

7

Sketch how a plane can intersect with a cylinder to form a cross section of
the given shape.

27. rectangle 28. circle 29. line segment

Chapter Review 449



PR P Practice Test

Find the surface area of the prism or regular pyramid.

1. A4 2. 3.
; 3t _Ein_ 15m
e e
2 2 ft &..
5 ft 1Mm
1in. 9.5 m

Find the surface area and lateral surface area of the cylinder. Round vour
answers to the nearest tenth.

4. 2cm 5.
(D 2in
3cm
Find the volume of the solid.
6. | 8.
I
|
: 5.2 yd
!
12in. J_
: //i yd
4yd
) 15.2 ft
9. A guart of paint covers 80 square feet. How many quarts _
should you buy to paint the ramp with two coats? l 6 ft
(Assume you will not paint the bottom of the ramp.) 1S H 14 ft

: 10. A manufacturer wants to double the volume of the graham
l!:::n!iﬂm cracker box. The manufacturer will either double the height
. AGKERS or double the width.

o R
i S L

a. What is the volume of the new graham cracker box?
b. Which option uses less cardboard? Justify your answer.

c. Agraham cracker takes up about 1.5 cubic inches of
space. Write an inequality that represents the numbers
of graham crackers that can fit in the new box.

4.7 cm
11. 'lhe label on the can of soup covers about

354.2 square centimeters. What is the height of the
can? Round your answer to the nearest whole number.

12. Alumberjack splits the cylindrical log from top to
bottom with an ax, dividing it in half. Describe the
shape that is formed by the cut.

Chapter 10 Surface Area and Volume
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. A gift box and its dimensions are shown.

2.

3.

Cumulative Practice

What is the least amount of wrapping paper
that you need to wrap the box?

A. 20in? B. 56in.’

C. 64in.2 D. 112in.°

James is getting ready for wrestling season. As part of his preparation,

he plans to lose 5% of his body weight. James currently weighs

160 pounds. How much will he weigh, in pounds, after he loses 5% of

his weight?

How far will the tip of the hour hand of the clock travel
. 22
in 2 hours? (UJse - for )
F. 44 mm G. 88 mm
H. 264 mm . 528 mm

Cumulative Practice
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4. Which value of x makes the equation true?

ax—3 =11

A. 16 B. 2.8

C. 10 D. 70

5. A hockey rink contains 5 face-off circles. Each of these circles has a radius of
15 feet. What is the total area of all the face-off circles? (Use 3.14 for =)

F. 7065 fi G. 2826 fi

H. 35325 fi . 14,130 ft°

6. How much material is needed to make the popcorn container?

A. T6mint B. #dmin?

C. 92xin? D. 1087in.”

7. What is the surface area of the square pyramid?

F. 24in.? G. 96in.”

H. 132in.° . 228in.?

Chapter 10 Surface Area and Volume



8. Arectangular prism and its dimensions are shown.

>

4 1n.

What is the volume, in cubic inches, of a rectangular prism whose dimensions

are three times greater?

9. What is the value of x?
A. 20

C. 14

2 1n.

D. 65

10. Which of the following are possible angle measures of a triangle?

F. 607, 507, 20"

H. 30° 60° 90°

G. 40°, 807, 907

. 0°,90°, 90°

11. 'lhe table shows the costs of buying matinee movie tickets.

Matinee Tickets, x

(%

J | 4

Cost, y

$9

$13.50 | 518

$22.50

Part A Graph the data.

Part B Find and interpret the constant of proportionality for the graph of the line.

Part C  How much does it cost to buy 8 matinee movie tickets?

Cumulative Practice






Selected Answers

Chapter |

Section 1.1
Review & Refresh
1. 6:4
5. 4 7. 7

3. 4:10

Concepts, Skills, & Problem Solving
9. 4; —6; Sample answer: 41is farther right,
| —6]>]4]

1. %13 Sample answer: — 3 §s farther right,
o o

| —1.3| }‘ —5‘

H
13. 2 15. 10
17. ! 19. °
3 g
21. 3.8 23. =2
4
25. 18.26 27. 5
6
29, < 3. =
33. < 35 =

37. no; The absolute value of a number cannot
be negative.

39. Sample answer: —4

41. a. airplane fuel b. butter

43. —72, -63,|5,| 638
1

HEEIE
248 "I B

47, 3:00 P 12:00 po.

3

4

45. —

49, n=10

51. [lalse; The absolute value of zero is zero, which is
neither positive nor negative.

Section 1.2

Review & Refresh
1. = 3.

5. 6.406 7.

Bl;

Concepts, Skills, & Problem Solving
11.

13.
17.
21.
25.
29.
33.
35.
37.
39.

41.

45.
49,
51.
3.
35.
57.
59.

61.
65.

Distanmce {miles)

1 2 2 dx
lime (hours)

W
®
3
g
)
2
5
A

integers with the same sign; — 10; negative

(—2)+4;2 15. —5+2; -3
—10 19. 7

0 23. 10

—4 27. —11

—4 31. —34

no; — 10 + (—10) = —20
S48
Sample answer: —26 + 1; —12 + (—13)

Use the Associative Property to add 13 and —13
first. —8

sample answer: Use the Commutative Property to
switch the last two terms. — 12

Sample answer: Use the Commutative Property to
switch the last two terms. 11

—4 47. 21

—da

7 units to the lelt of p

a distance of ¢ units away from p

—3

ves; 650 + 530 + 52 + (—28) + (—75) = 1129

Sample answer: You filled your water bottle with
12 ounces of water this morning and then drank
12 ounces.

d=—10 63. m=—7

a. p = —: Sample answer: Subtract g from
each side.

b. p < —g; Sample answer: Subtract ¢ from
each side.

€. p > —g; Sample answer: Subtract ¢ [rom
each side.

Selected Answers A1



Section 1.3
Review & Refresh

1.
5.
9.

15 3. -5
31 7. 114
D

Concepts, Skills, & Problem Solving

11. Sample answer: i,' 24 [—i} -1
33 3 3
13. 12 15. >
o 14
17. 22 19. —57.19
b
21. no; The sum is —3.95.
23. Sample answer: You earn $1.25 doing chores and
buy a sandwich for $1.25. You have no money left.
25. —55.35
27. 'The sum will be positive when the addend with
the greater absolute value is positive. The sum
will be negative when the addend with the greater
absolute value is negative. The sum will be zero
when the numbers are opposites.
29. Sample answer: Use the Commutative Property to
switch the last two terms; —6.21
31. Sample answer: Use the Commutative Property to
switch the last two terms and the Associative
Property to regroup; 4 %
33. Sample answer:
—a3+ 242
]
= —43+ 12 + E Comm. Prop. of Add.
—77+2 Add —4.3and 12
]
=7.7+08 Write * as a decimal.
o
= 8.5 Add.
35. 8 37. -
2
Section 1.4
Review & Refresh
1! 3. -5
3 2
5. 19.923 7. —1+(—3)

Concepts, Skills, & Problem Solving

9. 2

A2

11. 4

Selected Answers

13.
15.
19.
23.
217.
31.

33.

35.

37.

39.

41.

45.
47.

49.

51.

—2+5 —2—(-5);3

13 17. -5
— 10 21. 3
17 25. 1
—22 29. 20

—2 — 9; Sample answer: The air temperature is
9°C colder, so subtract 4.

—14m

sSample answer: Write the subtraction as addition.
Then use the Commutative Property to switch the
last two terms; —7

Use the Associative Property to add 8
and —& first; —5

sSample answer: Use the Commutative Property
to switch the first two terms and the Associative
Property to regroup; —28
—5 43. —17
a. February b. 130°F

always; It's always positive because the first integer
is always greater.

never; [t's never positive because the first integer is
never greater.

when a and b have the same sign and | i | = | b
orb =10

Section 1.5
Review & Refresh

1.
5.

4 3. 19

64 fit? 7. —2,1,|3),| 4|86

Concepts, Skills, & Problem Solving

13.

17.

21.

23.

25.

27.

L3_1z2 1. 1-
99 99 2
—3.5 15. — 2.6
gt 19. 1

24 18
14.963

3 9 3 g
nn;—————+[——]— —3

2 2 2 2

sSample answer: A judge deducts % point from an

athlete's score, then removes the deducton after
watching a tape of the athlete from another angle.

1
no; — 0



29. Sample answer: Use the Commutative Property to

switch the first two numbers; %

31. Sample answer: Write the subtraction as addition.
Then use the Commutative Property to switch the
middle two numbers and the Associative Property
to add the first two numbers and the last two
numbers; 7

33. Sample answer: Write the subtraction as addition.
Then use the Commutative Property to switch the
last two numbers and the Associative Property to

regroup; 3.4
35. 3.2 37. 106
39, 9.21 41. 5.556
43. 13— 45. —1' mi
12 f
5
47. 4.48 49, Tr'a
51. 2=
10
53. a. 4.031in.

b. The rainfall is 1.73 inches below the historical
average for the year.

535. sometimes; [t is positive only if the first fraction

is greater.
57. 2;8;85
Chapter 2
Section 2.1
Review & Refresh
1. 5. 3. ¢
5
5 & 7. 19.125
Concepts, Skills, & Problem Solving
9. —8 11. 20
13. 21 15. 12
17. 27 19. 12
21. 0 23. —30
25. 78 27. 121
29. —320,000 31. —36
33. 0 35. —59
37. 4 39. 12
41. —3

43. yes; The opposite of 107 is — 100,
45. 1792, —7168

47. about 45.83 min; Sample answer: Solve
22,000 + (—480f) = 0.

49. 25

Section 2.2

Review & Refresh
1. 80 3. 28

5. 0.24, -, 28% 3
4

7. 0.69,-C, 71%, 0.84, 2
i ]

9. —3+3;—3—(—3)0
Concepts, Skills, & Problem Solving

11. integers with different signs; —2; negative

13. -2 15. —5
17. —7 19. 3
21. —3 23. 0
25. —4 27. —13

29. no; The quotient should be positive.

31. 15 33. 4
35. 2 37. -2
39. &8 41. 65
43. 5

45. a. 2

b. Score —6 or less in round 4.

4]. Sample answer: —20, —15, — 10, —5, 0; Start with
— 10, then pair — 15 with —5 and —20 with 0. The
sum of the integers must be 5(—10) = —50.

Section 2.3
Review & Refresh
1. —2 3. 6
5. 35.28 7. 74.16441
9. 4
Hours 2 8 3

Dollars Earned | 18 | 72

X

2 IH;H:TE:% 12

Concepts, Skills, & Problem Solving

11. repeats; 7 is not a factor of a power of 10

13. repeats; 24 is not a factor of a power of 10

15. 0.09 17. —0.7
19. 143 21. 1.0416
23. —2%4 25. 8681

Selected Answers A3
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27.

31.

35.

37.

39.

43.

45.

47.

49,
51.

9 129
- 29. -
10 500
.3
—2 33. 65—
25 250
a. 0.55 1
20
=
no; 97 = 9.83 1. - 305212
i 3 4 i)
-8 14 -091 08
2
= [
—L —28,-2,13,°
2 4 3
9l 5 [
—1—, —1—, —1.45, ——
200 ]
math quiz
a. when a is negative, and a is not a factor of a

power of 10

b. when a and b have the same sign, a + 0 # b,
and a and B are factors of a power of 10

Section 2.4
Review & Refresh

1.
5.

3. 672
121 fi2

0.3125
36 in2 7.

Concepts, Skills, & Problem Solving

9.
11.

13.

17.

21.

23.

25.

29.

33.

35.

39.

A4

Sample answer: 0.7 « 0L5; 0.35

negative; The numbers have different signs.

1 1

— 15. 2-
3 2
—.012 19. 0.36
7

27

noy —2.2 % (—3.7) = 8.14
5 3
3~ gal 27. =
H 8

|
—172 31 —1—
14

. 11
544951.45; The total length is 19 Iﬁyards-

L 37. 21
1

Selected Answers

41.

1 b 2
Sample answer: — X (——] —
2 4 o

Section 2.5
Review & Refresh

1.

5.
7.

—0.655 3. -
i

Terms: 14, z, 6f; Coefficients: 1, §; Constant: 14

Terms: 42m, 18, 12c%; Coefficients: 42, 12;
Constant: 18

Concepts, Skills, & Problem Solving

9.
11.

15.

19.

21.

25.

29.

31.

Sample answer: 0.06 + 0.6; 0.06 = 0.1; 0.1; 0.6

—b 13. 3.63
~2.45 17. 2
]
2 2 5
no; —-+—-=—-x-
3 3 4
6 23. — 120
100
|
1.3 27. -
9
a. —0.02 in.
b. 0.03 jn.; 005+ 0.09 + (~0.04) + (~0.08) + 0.03

]
= —-0.01

a. always; Sample answer: The number of
decimal places in the product is the sum of the
numbers of decimal places in the [actors.

b. sometimes; Sample answer: 0.5 < 0.25 = 2,
D5+-03=1.6

Chapter 3

Section 3.1
Review & Refresh

1.

5.

b | =
[

4
15%, 1450%, 14.8, 15—
o

Concepts, Skills, & Problem Solving

7.
9.
11.
13.

15.

no; Expression 2 simplifies to —5x.
Terms: £, 8, 3f; Like terms: ¢ and 3¢
Terms: 2n, —n, —4, Tn; Like terms: 2n, —n and 7n

Terms: 1.4y, 5, —4.2, —5, =;
Like terms: 5 and —4.2

no; The terms are 3x, —5, —2x, and Y9x and the like
terms are 3x, —2x, and Y9x.



17.

21.

25.

27.

29.

31.

Ilx + 2 19. 4b—5

—23r—5 23. 3 - é}r

10.2x; each hiker carries 10.2 pounds of
equipment; 40.8 lbs
Sample answer: 15x° — 6% + 2x% + 2y +
1522 — 6@ + 228 + 2y + y

=152 + (—627) + 22| + (2y + ¥)

= 112% + 3y, and 822 + 322 + 3y = 112 + 3y
Find the difference ol the two distances. Divide the
difference by 60 minutes to determine the distance
per minute. This difference of the distances
traveled in miles per minute can be multiplied by
the number of minutes to find the difference of the
distances traveled.
a. 153in.%

Area = 240 — 32x + 2% = 240 — 32(3) + 32
=240 — 96+ 9= 153 in.?

b. Sample answer: England

Section 3.2
Review & Refresh

5.

I5f 3. —11z—3

1. D

| b

Concepts, Skills, & Problem Solving

9.
11.

15.

19.

23.

27.

29.

31.

2x+7)—(2x—4)=11

2h+ 4 13. 6x— 18

—33 1 17. Jx+2y—35
10 2

—3g—4 21. —7y+ 20

—:-Iic + l':TnE 25 —b6m — ln + Hl
0 B 4 3

no; Your friend dropped the second set of
parentheses instead of adding the opposite of the
second expression.

noy; If the variable terms are opposites, the sum is a
numerical expression.

a. (55w + 145) dollars;
(10w + 120) + (45w + 25) = 55w + 145

b. $145; %55

€. Sample answer: You would need to have a total
of $650 in the accounts.
25w + 145 = 630
abw = 55
ur=9.18
After 10 weeks, you can buy the new phone.

Section 3.3
Review & Refresh

1.
5.
9.

6h—1 3. —6z—5

—3b J. —56

|35| < | —5.38]

Concepts, Skills, & Problem Solving

11.

13.

17.

21.

25.

29,

31.

35.

37.

39.

41.

6.5(3x + 4) — 6.5(x + 2),6.5(2x + 2);
65(3x+4) —6.5(x + 2) = 195x + 26 — 6.5x — 13

= 13x + 13;

6.5(2x +2) = 13x+ 13

da — 21 15. —15m + 20
13.55 + 27 19. —2p+ Eg
gy + 1b 23. bd + 49.8
l%}' - gz 217. 3%& + 15k

no; —34 — 56+ 7)=—3(11 — 5k)
= —=3(11) — (—3)(5k)
= —33 + 15h

—20a — 28 33. —%p +25

2 4
- — 11—

7 Fi

7200 + 57 For the 6 snow fans, it costs $7200 to

buy them and 557 per day to operate them.

Sample answer:

) X 3
5
ax + 25

a. Bs + 16; Sample answer:

H 5 4 .1
¥ = 5
4 4
+|= fire pit sl+
it 3 il
1: 12 1

b. 45+ 87 — 4: Bow 1 is 45 + 4 and row 2 is
s+ 2)+4=4s5+ 12, s0Tow nis
s+ 2n—1)) +4.

Selected Answers A5
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Section 3.4
Review & Refresh

1.

5.
9.

8k — 40 3.

—10.3 1. 2
—8

Concepts, Skills, & Problem Solving

11.

13.
17.
21.

25.

29.

33.

37.

39.

43.

45.

47.

205 2.
Sample answer: %[Em + n]; Factor out B from

each area. Because % is the width of the smaller

i
rectangles, the two lengths are —m and n.
4

16(2z — 3) 15. 3(y — 8)
2(3 + 8k) 19. 4(5z—2)
4(9a + 4b) 23. 3(4 + 3g — 10k)
%[h —1) 27. 22(x+ 2)

3
0.8(w + 4.5) 31. 4[1:.—4—]
3,48 35. f(k—i]
B 3 2 5

2
yes; Your Iriend [actored out the B properly Irom
the sum and correctly rewrote the expression.

i

—I:i[—32+ '_] 1. —‘(x—12)
2 2

_I -
;[;‘._1:+5}'}

Sample answer: Because the mat is a square, all
sides are the same length. The perimeter is

12x — 32, and to find the dimension ol each side,
divide each term by 4. The length of each side is
3x — Band 4(3x — 8) = 12x — 32

30 + 9.75p; For each kit, the pen costs $30 and
each package ol plastic costs $9.75.

Chapter 4

Section 4.1
Review & Refresh

1.

5.
9.

4(x — 5) 3.

—ab I. —9
B

Concepts, Skills, & Problem Solving

11.

Ab

x = —2; Add three +1 tiles to each side of the
equation.

Selected Answers

13. a=19 15. k= —-20
17. g=—10 19. w=—154
21. p- % 23, y— —2.08
25. g 27. w——lg
29. n—4=—-15n= —11
31. y+(—3)= —8y= -5
33. - 1849 = —100.3; 75.6°F
35. 1u§ m; The solution of h — [—?%] = lﬂé ish = 1ug-
37. 38in.
39. 152 1{t; The solution of 305 = h + 15315 152 = h.
41. 4I% km; The solution nl'l:iﬁg =d+ 24% is
4% —d.
43. 74.36 45, 2, -2
47. 13, —13
Section 4.2
Review & Refresh
1. n=-3 3. h=—151
5 -9 1. —9
Concepts, Skills, & Problem Solving
9. x = —4; Divide each side into 4 equal groups.
11. x = 4; Divide each side into 5 equal groups, then
add a + variable and four +1 tiles to each side of
the equation.
13. t=9 15. k= -—-27
17. 1= -4 19. b=40
21. d=-9 23. p=24
25. ¢— —20 27. y= —u-;i
29. = — —16;x— 144
g
31. 15x= -7 x=—5
33. 0.75n = 36; 48 bracelets

35 and 37. Sample answers are given.

35.

37.

39.

a. 3x=—9 b. £=-15
2
a. 5x= — b, *--!
2 2 4
All of them except “multiply each side by —%



41. 1952 students; The solution of %5 = 1464 is Concepts, Skills, & Problem Solving

= 1992, 9. Sample answer: 21; all integers greater than or

43. 530.12; The solution of 150.60 = ;:.: is equal 1020
i} .
11. Sa r: —600; all values less than —400
S£180.72 = xand 180.72 — 150.60 = $30.12. mple answer. At veTtes fess T w
13. +23 > 18 15. b—42< —75 =
a5, 1 days; The solution of 2d = 4isd = 57 and v : - o
"1 . i ? 17. vyes; The inequality is correct. E‘-
TS 19. no 21. yes
5 5 . - Yes T
. 23. no —
Section 4.3 s
. 25. 215 o
Review & Refresh .« e — S
-1 L1 1 2 3 4 ¥
1. z=6 3. m=-20
| 27. 3
5. —34.72 1. —3- e ———+— -
B -2 -1 0 1 2 31 a
9. C 29. no 31. no
Concepts, Skills, & Problem Solving 33. a. 1.25x > 35
N —=x+4=-15;x=5 b. yes; It cost $56.25 for 45 trips, which is more
13. b= -3 15. 1= —4 than the $35 monthly pass.
I 35, 0.023 0.054
17. g=422 19. p=3- e
2 001 0.02 0.03 004 005 0.06 0.07
21. h= —85 23. y= —64 .
Y Section 4.5
25. Eu;[&:mpie answer: Use the Distributive Property Review & Refresh
rst.
1 1 1. p=5 3. nt+ E = 51
27. a= 1 29. b=13, ¥ 5
5 w=-—27 7. h=80
3. v— 33. v— -5 - -
- VT - ! Concepts, Skills, & Problem Solving
35 d— 12 9. - l<4yes;1<b
37. 3 games; The solution ol 2.5 + 2.25x = 9.25is 1. —d<—Lyes—2<1
x =3 13. a>6
— -t A
= 1 a4 5 6 7 B 9
X5 .
41. a. S = 4; 32 insects 15. k=< —11
~————————
b. 32 insects; Sample answer: 3+9 +5 =32 e
€. Sample answers: The length of a rectangle 17. n<9
is 3 inches more than 2 times the width. The P T S S S S——
perimeter is 52 inches. Find the length; You & 0B 9w
currently have 13 coins after a classmate gave 19 - 13
you 5 coins. How many coins did you start with? - P= .
3
1 - e
Section 4.4 SN RPN S S
Review & Refresh 3. 2231
1. p=11 3. x=-7 3.1
- —t—n
5. n=5 1. C 0 1 & 3 4 5 &

Selected Answers A7



23.

25.

27.
29.

31.
35.

4
—— = 5
h

4
-aff——
-4 -3 - -1 @ 1 2
r«= —049

0
e ——————

-4 -3 -z -1 0 1 2
niy; The graph should have an open circle at 5.
a. 15 + p = 44, p = 29 passengers

b. no; Only 29 more passengers can board
the plane.

x> 53in. 33. 4
d. x = 1350 watts

b. Sample answer: aquarium and television; yes;
200 + 150 = 350 watts,
200 + 1100 = 1300 watts

Section 4.6
Review & Refresh

1.

5.

h <2

Attt}
-3 -2-1 0 1

et B
y

= =
3 i1 2 3 4 5
T 0 % 10 70 70

v = 45 . m=4

Concepts, Skills, & Problem Solving

9.
11.
13.

15.

17.

19.

21.
23.

A8

—2 < vyesino; —4 < 10,4¢ —10

b> —3vesing 12> —b, —12% 6

= —3b

—— } + *—i i —=
—35 —3H -37 —36 —F5 -4 -13

X = — 32

= } 4 E— i o
—35 —34 —33 —3F -F -39 -3

k=2

-+—i 1 C e ' —
-1 0o 1 x 31 4 5

y=—3

i : —_— t .

-6 -5 -4 -3 -2 -1 0
92x =299 x = 325h
n=—3

‘o . e
6 -5 -4 -3 -2 -1 0

Selected Answers

25. h=< -2
326 -2 24 -2 2 -n
14
27. y> —
¥ 3
13
3
- ; ——te i
1 2 k] q 3 & g
29. m < —27
B I e e A a
~3 30 29 -M -2 -2 -2
31. b=6
- . —
31 4 5 6 1 B 9
33. ves; The properties of inegualities were all used
correctly to find the solution.
35. @-—:—.‘:I;p-c:—.!l 37. 2x=30;x< —15
i
39. 255 < —20;5 > Bsec
41. 10x = 120;x = 12 cm
43. atleast 5 days; The solution of 37d = 18515 d = 5.
45. a-c. Answers will vary.
47. m>landm< 5
(Do} . -
=1 a 1 2 3 3 el
49, x =3
- F———— —
6 1 X 3 4 5 &
Section 4.7
Review & Refresh
1. x= -6
e
-1 -1 -9 -8 -7 -6 -5
3. g= 8
-t
-1 -1 -9 -8 -7 —-& -5
5.

Boys| 6 | 3 | 30

Girls | 10| 5 | 50

G:10,3:5,30:50

Concepts, Skills, & Problem Solving

7.
9.

11.

—2x+4=—-hBx=-—5

y=1
= ————1
-2 -1 @ 1 * 31 a4
9
h=>=
2
g
2
- ————td —
i 2 X a4 & & 7



13. b= —6
| ——i—vi—r
-5 8 -7 -6 -5 -4 -1
15. g= —1
e ————
4 -3 -2 -1 0 1 32
17. k= —18
e e BN . o s e

-1 —H —19 -8 17 -6 1%

19. n < —0.6
0.6

= | L b
p— T T e T e

-4 -3 -2 -1 o 1

21. no; Sample answer: 4 should be multiplied by 3.

23. n = 8 additional jumps

25. d=6
T —— —
I 4 % & 7 B 9
27. atleast&lb
2
29, a. 15{.1_1:+45{J£IUI.'H'.I;..'|:£3%

b. 0, 1, 2, 3; Sample answer: Only nonnegative
integers make sense [or the problem.

Chapter 5

Section 5.1
Review & Refresh
1. p=3
a - e —=
LI 1 2 3 4 5 &
3. dz -7
- -

8 -7 —6 -% -4 -3 -2 —1

5. (.84 1. D

Concepts, Skills, & Problem Solving

9. Sample answer:

X o 2

¥y

- R

1= | T

. i
yes; The values ol the ratios are s

1

11. =:3; é: The amount of mint leaves is é the amount

[

of chopped watermelon.

13. 41
42
m

L
2’
of mint

leaves.

The amount of lime juice is l2 the amount

15. I:HJL.I,.E{J lH{J E 10:-90.%
12 4 6 3’ 12 1
S LY N NN IO S O U B
120 2 ag 2a 2 12 8 2 48 4

19. vyes; There are 2 boys [or every 3 girls.

21. 300 m*
23. 108 pounds of mulch; 72 pounds of gravel

Section 5.2
Review & Refresh

3443132 4 4

1. 55 —==%—=3:=51:-
239 2 3 9

3. = 3 =

Concepts, Skills, & Problem Solving

3600 7

7. 2105 x L h=210°
12

9. 60mi:1h 11. ﬁlb:lda}r
13. 52.40:11b 15. 54 words: 1 min

17. oz: 1 pt

=] l'I\l'l—

19. 75,100, % 25: :50: % 75:1; 100:2
3 3 3 3
21. 2.2 million people per year
23. no; 75 + 1.5 = 50 |b per yr;
384 - 075 =512lbperyr
25. a. whole milk b. orange juice

27. a. Blue: more than 1500 gallons per minute
Green: 100014949 gallons per minute
Yellow: 500-999 gallons per minute
Red: less than 500 gallons per minute

b. Sample answer: If a firefighter pumps water
out at too high a rate, the pipes in the ground
could burst.

Section 5.3
Review & Refresh

1. Bin.:1yr 3. 7000 steps:1h
5. —13 1. —18
9. x=150 1. x=75

Concepts, Skills, & Problem Solving

13. 24 min 15. 48.6 min
17. yes 19. vyes
21. no 23. no
25. no 27. vyes

Selected Answers A9
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29. no;) # 0 3. yes 25. n—10 27. k—54
12. no 35. yes 29, :i'-.,_ E[_;Lm cross products give the equation

37. you: 1.1 beats per second, [riend: 1.2 beats nwinners _ 34 winners

AT kg & g 31.
per second; No, the rates are not equivalent. S5 entries . 170 entries
39. vyes; The value ol the ratio ol height to base for both 23 100 meters 200 meters
triangles is —. " xseconds 224 seconds
o
35. x=16 37. x=1

A1. a. no; Sample answer: Adding two pennies and
two dimes to the coins will give a ratio of 39. x—4 41. 3 tombones
5 pennies: 4 d,lm.EE' This ratio is not equivalent 43. 90 adults 45, §15

to 3 pennies: 2 dimes.
b. yes; Sample answer: Adding two pennies and 47. 4bags 49. about3.72
two dimes to the coins will give a ratio of 51. about 40.5 53. d=12
6 pennies : 6 dimes. This ratio is equivalent to

4 penmies : 4 dimes. 55. no; The relationship is not proportional. It should

take more people less time to build the swing set.

, Gl
43. 30 min; —— =

S x=130
2300 1150

2 1
5. o —=— —
45. a. Sample answer: Machines at a factory that i 5: 2 5m 5

produce an output of a certain amount per unit

of time. Section 5.5

b. Sample answer: Running 10 laps during gym Review & Refresh
class. The time it takes to run each lap is rarely . o
exactly the same. L x=2 3 X 15

47, 5. —7 7. 11
x || a6l
| il - 9. p=12
v | s |2 3|05 IS S W S S G 2
m 11 12 13 14 1% 16 14
W 4 & 1
— == —=— 11. = —5
5 2 3 05 =2
e —————

. B 7 6 % 4 -3 -2 1
Section 5.4
Review & Refresh Concepts, Skills, & Problem Solving

1. no 13. h

Jand5. | | | | | 4

n
Tomntses
K W & Inno;m J 2B O

—5—4-3-2 & 1x

-1
& e

0 1 2 3 456 7 A 9z
Cucumbers
1. D
yes; The line passes through the origin.

Concepts, Skills, & Problem Solving

15. no; The line does not pass through the origin.
9. 150 mi 11. 90 mi g gh o

) . 17. vyes; The line passes through the origin.
13-27. Explanations will vary. )

19. vyes; The line passes through the origin.

13. y— 16 15. b—20

o o 21. (0, 0): You earn %0 for working 0 hours;
17. v=105 19. n=15 (1, 15): You earn $15 for working 1 hour;
21, y- T% 23. d—15 E'qﬁ.ul] '.I-:ﬁ:u earn 560 for working 4 hours;

A10 Selected Answers



23.
25.

27.

31.
33.

yes; k = 1; The equation can be written as y = kx.
no; The equation cannot be written as y = kx

k=24 y=24x 29. k_gj_}f_%l

yes; k = 13; The cost ol 1 ticket is $13; 3182
about 76,000 mg

Section 5.6
Review & Refresh

3.

7.

no; The line does not pass through the origin.

3
13 5 —bh+4
P 20

i+z=5

Concepts, Skills, & Problem Solving

9.

11.
15.
19.
23.

27. The value of the ratio of the perimeters is the scale

Sample answer:
Mot actual size
100 mi 13. 200 mi
75 in. 17. 3.84m
17.5 mm 21. 1ocm: 10 mm; 1

a. 30 cm; 31.25 cm? b. 9600 m; 3,200,000 m2

10 cm

factor and the value of the ratio of the areas is the
square of the scale lactor. Sample answer: {2

similar figures have a scale of a: b, then the ratio of

their perimeters is a: b and the ratio of their areas
isa’: b2

Chapter 6

Section 6.1
Review & Refresh

1.
5.

4.5in. 3. lop— 12
D

Not actual size

Concepts, Skills, & Problem Solving

7.

13.

15.

17.

21.
25.
29.
33.
35.
39.
41.

b

o .
—; Ssample answer: convert both to decimals,

0.83 = 0.82

6:3% 11. 60% E
)
3
-
5
<

0.55 ®
T

355.4%

1.1% 19. 0.4992

0.29, 29%, 23. 0.875, 87.5%

0.7, 77.7% 27. 4.5, 450%

2.83, 283.3% 31. 0.0013, 0.13%

0.66, 66.1%, ,2—5 0.667

A 37. D

Grade 7, Grade 6, Grade 8

1.1 imes more shots

14 or more students: (.44 > 30 = 13.2. Because
13.2 is a decimal and over 44% of students read a
book last month, round the value up to 14,

Section 6.2
Review & Refresh

1.
5.

0.42, 42%, 3.
3 7.

1.4, 144.4%
—2.5

Selected Answers A11



Concepts, Skills, & Problem Solving

9.

13.

17.

21.

23.

25.

29.

33.

35.

{41 11. 50
2
40% 15. ==P .p—us
25 00

9 25 T

— = ‘;w—.':ll:i 19. i——:ft—!-lﬂ

[T 00 124 100

a 0 016

40 100

yes; Your rfend wrote and solved the correct

percent proportion.

142 355
S6000 2. —= yw = 40
ur 0

4-B.a=-1 31. $8.40

7 100 32

i

a. ascale along the vertical axis

b. 6.25%; Sample answer: Although you do
not know the actual number ol votes, you
can visualize each bar as a model with the
horizontal lines breaking the data into eqgual
parts. The sum of all the parts is 16. Raven has
the least parts with 1, which is
100% = 16 = 6.25%.

€. 31 votes

hx

Section 6.3
Review & Refresh

1.

3.

5.

9.

a0 )

— = —; wr = 3}
100 e
20
g 36
1
14 7. 4—
1
A

Concepts, Skills, & Problem Solving

11.
15.
17.
19.
21.

23.
27.

A12

40% 13. a—=0.2-150; 30
35 = 0.35 « w; 100

29 = p% « 20; 145'%

51 = p% « 300; 17%

ves; The percent was converted to a decimal and

multiplied by the “whole”.
5200 25. B%

70 years old

Selected Answers

29.

31.

33.

If the percent is less than 100%, the percent of a
number is less than the number; 50% of 80 is 40;
If the percent is equal to 100M%, the percent of a
number is equal to the number; 100% of 80 is 80;
If the percent is greater than 100%, the percent of
a number is greater than the number; 150% of 80
is 120.

false; If Wis 25% of 7, then £ Wis 100: 25,
because Z represents the whole.

92%

Section 6.4
Review & Refresh

1.

5.

a = .25 « 64 16 3. 5= 0005+ w; 100

2
= 7. -
7 3

Concepts, Skills, & Problem Solving

9.
13.
17.
19.
21.
23.

25.
29.

31.
33.

35.

207 11. 6%
decrease; 66.7% 15. increase; 225%
decrease; 12.5%
decrease; 37.5%
12.5'% decrease

a. 1L.1%

b. 4000 years old; Sample answer: The amount of
the error and the original amount are the same,
giving the same percent of error.

decrease; 25% 27. decrease; 70%

a. about 16.95% increase

b. 161,391 people; Sample answer: The percent of
change for the G-year span is a 16.95% increase.
The population in 2017 is 138,000, so
138,000 = 0.16495 = 23,391 increase in
population for 2023,

138,000 + 23,391 = 161,391 people

Box B is acceptable, Box A is unacceptable

less than; Sample answer: Let x represent the
number. A 1'% increase is equal to x + 0.1x, or

1.1x. A 10% decrease ol this new number is equal
to 1.1x — 0.1{1.1x), or 0.99x. Because 0.99x < x, the
result is less than the original number.

8000

Section 6.5
Review & Refresh

1.

5.

increase; 25% 3. decrease; 66.6%
2 .

2 7. &
21 8



Concepts, Skills, & Problem Solving

11.
15.
19.
23.
217.

29,
31.
33.

85% off 590:

Percent  15%
0% 10%ed0% 30% 40% 50% 0% 70% BO0% 0% 100%

i 9'[‘13 27 I 45
Dollars 1350

X &3 F2 81 W

Percent
0% 10% 20% 30% 40% 50% 60% 70% BO% D% 100%

0 B50 13 1950 26 3250 39 4550 52 SES50 65
Dollars

£35.70 13. $76.16
£53.33 17. 5450
S$172.40 21. 20%
555 25. %175

“Multiply $42 by 0.97 and “Multiply $42 by 0.1,
then subtract from $42." The first method is easier
because it is only one step.

a. Store C b. atleast 11.82%
a. 25% b. 6.5% C. 20'%
no: $31.08

Section 6.6
Review & Refresh

1.
3.

£9.60
X< —3
_-— - e
-6 -% -4 -3 -2 -1 @
pr = —4
el

-1 —11 -1 -% -8 -7 -i

Concepts, Skills, & Problem Solving

7.

9.
11.
13.
15.
19.
23.
217.
31.
35.
37.

39.

H%; $315

a. 5300 1800

a. $292.50 $2092.50
a. $1722.24 b. $6922.24
3% 17. 4%

2yt 21. LA5yr
£1440 25. 2yt
$2720 29. $6700.80
8500 33. 5.25%
dyr

12.5 yr; Substitute $2000 for P, 34000 for [,
0.08 for r, and solve for £

Year 1 = $520, Year 2 = $540.80, Year 3 — $562.43

Chapter 7

Section 7.1
Review & Refresh

1.

5.

11.

$54 3. 536

2: é; The amount of rolled pats in the recipe is

4 times the amount of chopped peanuts.
i:z; The amount of pumpkin seeds in the recipe is

% the amount of rolled oats.

ety ——+——
-6 -5 -4 -3 -2 -1 @

ra
=

Concepts, Skills, & Problem Solving

13.

15.
19.
21.
23.

25.
29.
33.
35.

37.

equal chance; Sample answer: All numbers have
the same area, so you are equally likely to spin
each number.

1,23 17. 4ways
a. 1 way b. green
a. 1 way b. yellow
a. 7ways

b. red, red, red, purple, purple, green, yellow

false; red 27. true

likely 31. certain

You are equally likely to be chosen or not chosen.
a. likely

b. unlikely

€. no; Sample answer: A fair coin would result
in an equal number ol heads and tails for the

relative frequency.

a. unlikely; Rolling a 1 has a probability {JI'LE, or
8.3%, which is unlikely. :

b. unlikely; Rolling a multiple of 3 has a
probability of %, or 33.3%, which is unlikely.

€. equally likely to happen or not happen; Rolling
a number greater than & has a probability of %,

or 50%, which is equally likely to happen or
not happen.

Selected Answers A13
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39. With all five cards available, the number of

possible outcomes is 5. With only [our cards left,
the number of possible outcomes is reduced to 4.

41. E or 75%
4

Section 7.2

Review & Refresh
1. unlikely 3. 4%

5 no

Concepts, Skills, & Problem Solving

i, or 28%

5

7. i. or 14% 9.
]

-

17
11. — or34%
il

13. no; Your friend found the theoretical probability.

15. % or about 33.3% 17. %J or 50%

19. 1, or 100% 21. %, or about 96.2%

. 1 , 349
23. theoretical: e or 20%; experimental: 200" or 19.5%;

The experimental probability is close to the
theoretical probability.
. 3 . , 120 )
25. theoretical: e or 60%; experimental: 200" or 60%:;
The probabilities are equal.

27. 38 vowels

4
29. a. g or about 44.4% b. 5males

31. a. o=

0.0 B Experimental
O Theoretical

42 3 4 5% 6 F & 9 10 11 12
Sum riolled

b. Asthe number of trials increases, the most
likely sum will change from & to 7.

€. Sample answer: The experimental probability
should approach the theoretical probability.

Section 7.3
Review & Refresh

19 Tl
1. L or 19% 3. , 01 T1%
{1} 0

5 6 7. 12
Concepts, Skills, & Problem Solving

9. a password with 6 numbers

A14 Selected Answers

11.

13.

15.
17.
19.

21.

25.

29.

31.

33.

35.

37.

Sample space: Realistic Lion, Realistic Bear,
Realistic Hawk, Realistic Dragon, Cartoon Lion,
Cartoon Bear, Cartoon Hawk, Cartoon Dragon;
8 possible outcomes

Sample space: Cube Metal, Cube Plastic, Cube
Rubber, Necklace Metal, Necklace Plastic,
Necklace Rubber, Spinner Metal, Spinner Plastic,
spinner Rubber; 9 possible outcomes

12 possible outcomes
24 possible outcomes

a. tree diagram or the Fundamental Counting
Principle

b. 12 possible outcomes

1 |
—, or 10% 23. — or20%
10 5

2 | i
—, 01 40% 27. — or5-%
5 18 9

1 |
—, or 11-%
9 9

|
a. 3 or about 11.1%

b. Itincreases the probability that your guesses
l ,
are correct to i 25%, because you are only
choosing between 2 choices [or each question.

There are 1000 possible combinations. With 5 tries,
you would guess 5 out of the 1000 possibilities. So,
the probability of getting the correct combination

. b
is ——, or 0.5%.
1000

a. Pundamental Counting Principle; The
Fundamental Counting Principle is more
efficient. A tree diagram would be too large.

b. 1,000,000,000 or one billion

€. Sample answer: Not all possible number
combinations are used for Social Security
Numbers (SSN). S5Ns are coded into
gengraphical, group, and serial numbers. Some
55Ns are reserved for commercial use and
some are forbidden for various reasons.

10 ways

Section 7.4
Review & Refresh

1.

5.

< or17.5% 3. 5a— 10
40

—ap+ 4



Concepts, Skills, & Problem Solving
I. i, or 13.3%
15

9. Answers will vary, but the theoretical probability

. D . .
is ' 0.15625, or 15.625%.

11. Answers will vary, but the theoretical probability is

2
?f, about 0.9259, or about 92.59%.
27

13. Answers will vary, but the theoretical probability is
16
?—;, about 0.5926, or about 59.26%.

15. Answers will vary, but the theoretical probability 1s

E, 0.72, or 72%.
25

17. Answers will vary, but the theoretical probability 1s

. . 01288, or 12.88'%.
50

19. Answers will vary, but the theoretical probability is

343
, 0.343, or 34.3%.

Chapter €

Section 8.1

Review & Refresh
1. Answers will vary, but the theoretical probability 1s

i, 0.18, or 18%.
50

3. x=7
I B | IEII
2 31 4 5% & 7 &
4
5 r>-—
3
S m e
0 1 2 1 4% 5 2
I 3 T 3

Concepts, Skills, & Problem Solving

i)
7. ye:-‘.;ﬁ = 0.1 = 10%

9. Population: All cards in a deck, Sample: 4 cards

11. biased; The sample is not representative ol the
population because people who go to a park are
more likely to think that the park needs to be
remodeled.

13. Sample A; [t is representative of the population.

15. a population; There are few enough students
in your homeroom to not make the surveying
difficult.

17. Sample answer: The person could ask, "Do you
agree with the town's unfair ban on skateboarding

on public property?”

19. vyes; The sample is representative of the
population, selected at random, and large enough
to provide accurate data; 330 votes

Section 8.2

Review & Refresh

12
3. £ = 0w
00 30

1. walid

Concepts, Skills, & Problem Solving

5. yes; % = 28%, which is close to 30%

7. a. 330, 360, 420
b. median: 360 customers; range: 90 customers

9. a. 2.9, 3.5, 3.2, 3.6; median: 3.35 nights;
range: (1.7 night

b. 3.3 nights

11. Sample answer: Most of the samples are within
15% of the actual percentage.

13. Answers will vary.

15. Sample answer: The larger the sample size,
the closer the sample estimate will be to the

theoretical percentage.

Section 8.3
Review & Refresh

4 .
1. yes; 5 or 26.6%, is close to 20%.

3. 30 kilometers per hour

Concepts, Skills, & Problem Solving

5. no; Sample answer: none of the sets have similar
values

7. Data set A has a greater median and Data set B has
a greater range and greater IQR.

9. Dataset B
11. vyes; Because the difference in means is greater

than two times the MAD, the attendance is
significantly greater.

13. no; The difference in the medians is 0.8 to 1 tmes
the IQE.

Section 8.4

Review & Refresh
1. Data set B has a greater median and a greater [QR.

Selected Answers A15
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3.

_ 2
b=5 3. £= E 27. The circle has a diameter of 7inches, so use a
diameter of about 3.1 inches.

Concepts, Skills, & Problem Solving

7.

11.

13.

non-teachers spend more time on recreation each

week than teachers; Sample answer: 75% ol non

teachers spend at least 6 hours on recreation. 50% =
of teachers spend less than 5 hours on recreation.

yes; Sample answer: The variation for Lake A and
Lake B are the same, but the measure of center for
Lake A is greater than the measure of center lor
Lake B. You can conclude that Lake A generally
contains larger fish than Lake B.

29. a. small tire: about 127 rotations;
large tire: about 38 rotations

b. Sample answer: A bicycle with large wheels
would allow you to travel farther with each
rotation of the pedal.

Sample answer: The measures of center and
variation for Type B are greater than Type A. You
can conclude that growths of the Type B corn
seedlings are larger and vary by more than the

Type A corn seedlings. Section 9.2

a. Check students’ work. Experiments should Review & Refresh

include taking many samples of a manageable 1. about 28.26 cm
size from each grade level. This will be more

3. 3 possible outcomes
doable il the work of sampling is divided among

the whole class, and the results are pooled Concepts, Skills, & Problem Solving
together. 5. about 6.75 cm?®
b. Check students’ work. The data may or may not 7. about 254.24 mm?

support a conclusion. )
9. about314in.?

Chaptﬂr q 11. about 3.14 cm?
Section 9.1 13. no; The diameter was doubled instead of taking

half of the diameter to find the radius.

Review & Refresh

1.
3.

. 4y e ?
Jar A: Median: 3, IQR: 2; Jar B: Median: 6, IQR: 2 15. about 192.33 cm

A 17. about 628 cm?

19. about 1.57 [

Concepts, Skills, & Problem Solving

5.

13.
17.
19.

21.
23.

25.

A16

21. about 942 [t*; Sample answer: The running area

about 4.08 in. 7. l4mm 3
is :I the area of a circle with a radius of 20 feet.
4in. 11. 1-cm
3 23. about 65.94 mi®
about 18.54 cm 15. about7.71ft 25. circumference doubles and area quadruples;
about 1.42 mm circumference triples and area is Y times greater;
double the radius: circumference = 27{2r) = 44,
a. about 25 m; about 50 m Ay

— = 2 times larger, area = w(2r)* = 47r?,

b. about 2 times greater 2ar
about 31.4 cm; about 62.8 cm E = 4 times larger;
T

about 69.08 m; about 138.16 m triple the radius: circumference = 27(3r) = 6,

circumference  2ar

- — — Gar _ ., .. .
yes; Because radine . 2, the _E: = 3 times larger, area = m(3r)2 = 9772,
- ' . T
ratio is the same for every circle. .
Q-

~—— = 9 times larger
i

Selected Answers



Section 9.3 Concepts, Skills, & Problem Solving

Review & Refresh 3. 7. notpossible
1. about 50.24 mm?* 3. 30f
5 1 un
N o
Concepts, Skills, & Problem Solving E
1. Sample answer: about 24 units <l » E_
9. about 19.5 units; 13.5 units® 9. 11. not possible >
s0¢ -
11. about 24.6 units; about 41.1 units® E
13. about 19 units; 24 units? E
15. 56 m; 137 m* 17. 29 cm; 49.5 cm® 90 awr
19. The starting points are staggered so that each 13. no; Sample answer: Your friend was using the
runner can run the same distance and use the rule for side lengths. Because the sum of the angle
same finish line. This is necessary because the measures is 180°, you can draw the triangle.
circumference is different for each lane. The
diagram shows this because the diameter is 15.
greater in the outer lanes.
21- 2 5O
23. Sample answer: By adding the triangle shown by
the dashed line to the L-shaped figure, you reduce
the perimeter.
niy; For the composite figure below, adding any o
figure increases its perimeter.
Section 9.4 e
Review & Refresh
1. 14in;8in2
3. Electric Extra Soft, Electric Soft, Electric Medium,
Traditional Extra Soft, Traditional Solt, Traditional

Medium; & possible outcomes

Selected Answers A17



17.

19.

23.

25.

27.

29.

31.

35.

39.

41.

A18

4 om

not possible

21. Hmmf "*_«-.,13 mirm

12 mm

ves; Sample answer: The sum of the lengths of any
two sides is 12 inches, which is greater than the
length of the third side, 6 inches.

many; With only 1 angle measure and 1 side length
given, many triangles can be created.

one; Only one line segment can be drawn between
the endpoints ol the two given sides.

one; The other angle measure will be 125", You can
draw the two angles that connect to the given side
length. The other two sides will only intersect at
one possible point.

Sample answer: . Sample answer:

T\ e

37. A
A A0F

2 im.

1in.

infinitely many; Sample ansiwer: The fourth side is
a fixed length, but the angles are not fixed.

about 5.56 m?®

Selected Answers

43. Sample answer:
4. 4 cm
4 Cm
1om = 5 i
about 173.2 mi?
Section 9.5
Review & Refresh
1. not possible
3. y= -5
-
B -7 -6 —% -4 -% -2
E. x> 7.5
15
= ; — ; i

& ) & 9 W m 12

Concepts, Skills, & Problem Solving

7.

11.
13.

15.

19.

21.
25.
29.

31.
33.

ZBAC and £ FAD, ~ BAE and £ CADy, Sample

answer: All vertical angles are opposite angles
formed by the intersection of two lines.

Sample answer: £ BAC and £ CAD
sample answer: £ FAFand £ CAR

neither; The angles do not share a common side
(adjacent) nor are they opposite angles formed by
two intersecting lines (vertical ).

vertical; The angles are opposite angles formed by
the intersection of two lines.

complementary; The sum of the measures ol the
angles is 907,

no; &£ LMN and £ PM() are complementary, not
supplementary.

vertical; 128 23. vertical; 25
supplementary; 20 27. complementary; 55

21 = 130°, £2 = 50°, £3 = 130°; Sample answer:
£ 21is a vertical angle to 50° £ 1 and 22 are
supplementary angles, 1 and £ 3 are vertical
angles.

43

LZKIL =807, ZNIM = 25", ZMJL =7



35.

39.
43.

47.
49,

Sample answer: 37. Sample answer:
4 (135 x¥
sometimes 41. sometimes

45. They are right angles.

a. 25" b.
45% 9

Chapter 10

Section 10.1
Review & Refresh

1.
5.

supplementary; 146 3. wvertical; 49

about 1017.36 mm?

Concepts, Skills, & Problem Solving

7.
9.
13.
15.

17.
19.

21.

triangular prism; 264 units®
324 m? 11.
49.2 yd?®

136 m?

no; The area of the 3 % 5 face 1s used 4 omes rather
than just twice.

156 in.?

Sample answer:

@ 3y
J— ————— - —
i 5 yd
Byd
a. 0.125 pint
b. 1.125 pints

€. red and green: The ratio of the paint volumes
(red to green) is 4: 1 and the ratio of the edge
lengthsis2: 1.
green and blue: The ratio of the paint volumes
(blue to green) is 9: 1 and the ratio of the edge
lengthsis3: 1.
The ratio of the paint volumes is the square ol
the ratio of the edge lengths.

Section 10.2
Review & Refresh

1.

142 cm?® 3. A

Concepts, Skills, & Problem Solving

5.
9.
11.
13.
15.

17.
19.

21.

about 8195.4in.2 7. about 31.4 m?
about 87.9 mm?
about 282.6 cm?
about 226.1 in.®

no; The area of only one base is added. The first
term should have a factor of 2.

about 12,560 mm?
a. about 129.1 cm?2, about 470.6 cm?
b. about4.01b

a. 4 times greater; Y times greater; 25 times
greater; 100 times greater

b. When both dimensions are multiplied by a

factor of x, the surface area increases by a lactor
of x% xX(2wr2 + 27rh)

Section 10.3
Review & Refresh

1.
3.

about 244.9 fii?

about 306.5 mm?

Concepts, Skills, & Problem Solving

3.
9.
13.
17.
21.

23.

40 in* 7. 151.9m*
64 cm?® 11. 17001 yd?
1240.4 mm?* 15. 6m
283.5 cm? 19. 124 cm?

the slant height; The height is the distance
between the top and the point on the base directly
beneath it. The distance [rom the top to any other
point on the base is greater than the height.

greater than; If it is less than or equal to, then the

lateral face could not meet at a vertex to form a
solid.

Section 10.4
Review & Refresh

1.
3.

57 m2 3. 115.5cm?

$144

Concepts, Skills, & Problem Solving

7.
9.
11.
15.
19.

V = 24 units*; B = 8 units?
V = 24 units®; B = 12 units®
288 cm® 13. 210 yd*
420 mm* 17. 645 mm?*
no; The area of the base is wrong.

Selected Answers A19
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21. 10in.; Sample answer:
V=+Fsw+h
225 = (9)(2.5)h
225 = 22.5h
10=h
23. 1728in

1ft 12 in.

I

=

= 1t
1ft 12 in.
1x1x1=1F/ 12 % 12 % 12 = 1728 in3

12in.

25. Check students” work.

27. sometimes; The prisms in Example 3 have different
surface areas but the same volume. Two prisms
that are exactly the same will have the same
surface area.

Section 10.5
Review & Refresh

1. 189 it
3. r<—09
il : 4 s. L i -

T T 1 T
-18-15-12-09-06-03 0

5. h=13

& k .
L L -2

08 09 14 1.1 12 1.2 14

Concepts, Skills, & Problem Solving
7. Volume of prism = 6« 6 + 6 = 216 in.”

V= %[ﬁ - 6)(6) = 72 in.’
V= %[ﬁ «5)(6) = 72in.’
V= }5[{5 . 6)(6) = 72 in.’

T2+ 724+ 72 =216in"

9, |3%rﬁ 11. 20 mm®
13. 80in° 15. 7 cm?

17. no; Your friend forgot to multiply by %

19. 156 it Sample answer:
Total volume = volume of rectangular prism

+ volume of rectangular pyramid
—E-[-}-:-}+%l_'[-}-l:i]-4
= 108 + 48
= 156

A20 Selected Answers

21. Spire B; 4in.*
23. Sample answer: 5htbhy 4t

Section 10.6
Review & Refresh

1. :ﬁ%in_f‘ 3. S5w-—12

Concepts, Skills, & Problem Solving

5. not possible 1. possible

9. possible 11. rectangle
13. triangle 15. circle
17. circle 19. circle

21. not possible

23. The intersection is the shape of the base.

25. a. 164in.?

b. about 37%;
Brick belore cut:
S=2(10-4)+ 2(10-3) + 2{4 - 3) = 164in.2
Bricks alter cut:
S=2[2(10-2)+2{10-3) + 2(2+3)] =224 in2
o
224 164 _ 00 _ 037 0r37%

164 164
27. Sample answer: The area of a cross section is
the sguare of the coefficient of h times the area

of the base.



English-Spanish Glossary

English

absolute value (p. 4) The distance between a number
and 0 on a number line; The absolute value of a
number a is written as | a |

additive inverse (p. 11) The opposite of a number

adjacent angles (p. 39%0) Two angles that share a
commaon side and have the same vertex

biased sample (p. 326) A sample that is not
representative of a population

center (of a circle) (p. 362) The point inside a circle
that is the same distance from all points on the circle

circle {(p. 362) The set of all points in a plane that are
the same distance from a point called the center

circumference (p. 363) The distance around a circle

complementary angles (p. 390) Two angles whose
measures have a sum ol 907

complex fraction {p. 75) A fraction that has at least
one fraction in the numerator, the denominator,
or both

composite figure (p. 376) A figure made up
ol triangles, squares, rectangles, and other
two-dimensional figures

compound event (p. 302) A compound event consists
ol one or more events. The probability of a compound
event is the quotient of the number of favorable
outcomes and the number of possible outcomes.

Spanish

valor absoluto (p. 4) La distancia entre un nimero
v 0 en una recta numérica; El valor absoluto de un
NUMErs & es escrito como | |

inverso aditivo (p. 11) El opuesto de un namero

dangulos advacentes (p. 390) Dos dngulos que tienen
el vértice y un lado en comin

muestra sesgada (p. 326) Una muestra que no es
representiva de una poblacion

centro (de un circulo) (p. 362) El punto dentro de
un circulo que esta a la misma distancia de todos los
puntos en el circulo

circulo (p. 362) El conjunto de todos los puntos en
un plano gue estan a la misma distancia de un punto
llamado el centro

3
Q
5
€
2
W
-
1
3

circunferencia (p. 363) La distancia alrededor de un
circulo

angulos complementarios (p. 390) Dos dngulos
cuyas medidas ienen una suma de 907

fraccion compleja (p. 75) Una fraccion que tiene al
menos una fraccon en el numerador, el denominador,
o ambos

figura compuesta (p. 376) Una figura hecha de
tmangulos, cuadros, rectangulos, y otras figuras
bidimensionales

evento compuesto (p. 302) Un evento compuesto
consiste de uno o mas eventos. La probabilidad de
un evento compuesto es el cociente del numero de
resultados favorables y el nimero de resultados
posibles.
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constant of proportionality (p. 212) The number kin constante de proporcionalidad (p. 212} El mimero

the direct variation equation y = kx; the multiplicative k en la ecuacion de varacion directa y = kx; la
relationship between two gquantities relacion multiplicativa entre dos cantidades
cross products (p. 197) Inthe pmpurl:iunﬁ = E—':;, productos cruzados (p. 197) En la proporcidn

a_ E, los productos a « d v b« cson llamados
the products @ « d and b « ¢ are called cross products. b d )

productos cruzados.
cross section (p. 440) The intersection of a plane seccion transversal (p. 440) La interseccion de un
and a solid plano y un salido
diameter (p. 362) The distance across a circle through diimetro (p. 362) La distancia a través de un circulo,
the center pasando por el centro
discount (p. 260) A decrease in the original price of an descuento (p. 260) Una disminucién en el precio
itermn original de un articulo

equivalent equations (p. 128) Equations that have the ecuaciones equivalentes (p. 128) Ecuaciones que

same solutions tienen las mismas soluciones
equivalent rates {p. 190) Rates that have the same tasas equivalentes (p. 190) Tasas que tienen la
unit rate misma tasa de unidad

equivalent ratios (p. 185) Two ratios that describe the razones equivalentes (p. 185) Dos razones que

same relationship describen la misma relacion

event (p. 284) A collection of one or more outcomes evento (p. 284) Un grupo de una o mads resultadas
experiment (p. 284) An investigation or a procedure experimento (p. 284) Una investigacion o un
that has varying results método que tiene resultados variados

experimental probability {p. 292) A probability based  probabilidad experimenta (p. 292) Una probabilidad

on repeated trials ol an experiment basada en ensayos repetidos de un experimento

factoring an expression (p. 110) Writing a numerical factorizando una expresion (p. 110) Escribiendo

expression or an algebraic expression as a product una expresion numerica o algebraica como un

ol factors producto de [actores

favorable outcomes (p. 284) The outcomes of a resultados favorables (p. 284) Los resultados de un

specific event evento especifico

Fundamental Counting Principle (p. 300) A way to Principio de conteo fundamental (p. 300) Un

find the total number of possible outcomes método para descubrir el nimero total de resultados
posibles
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graph of an inequality (p. 148) A graph that shows all grafica de una desigualdad (p. 148) Una grafica que
the solutions of an inequality on a number line muestra todas las soluciones de una desigualdad en una
recta numerica

inequality (p. 146) A mathematical sentence that desigualdad (p. 146) Una oracion matemsdtica que
compares expressions; contains the symbols <, =, =, compara las expresiones; contiene los simbolos

or = oy B S, O 2

integers (p. 3) The set of whole numbers and their enteros (p. 3) El conjunto de niimeros naturales y sus
opposites opuestos

interest (p. 266) Money paid or earned for the use of interés (p. 266) Dinero pagado o ganado por el uso
money del dinero

m

3
L a
W
lateral surface area (of a prism) (p. 412) The sum of drea de superficie lateral (de un prisma) (p. 412) La =2
the areas of the lateral faces of a prism suma de las dreas de las caras laterales de un prisma -E‘
like terms (p. 92) Terms of an algebraic expression términos semejantes (p. 92) Términos de una §-
that have the same variables raised to the same expresion algebraica que tienen las mismas variables =2
exponents elevadas a los mismos exponentes )]
linear expression (p. 98) An algebraic expression in expresion lineal (p. 98) Una expresion algebraica en E
which the exponent of each variable is 1 la que el exponente de cada variable es 1 -

markup {p. 260) The increase from what a store pays sobreprecio (p. 260) El aumento de lo que una tienda
to the selling price paga al precio de venta

outcomes (p. 284) The possible results of an resultados (p. 284) Los resultados posibles de un
experiment experimento
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percent of change (p. 254) The percent that a quantity
changes from the original amount;

amount of change
original amount

percent of change =

percent of decrease (p. 254) The percent of change
when the original amount decreases;

original amount — new amount

original amount

percent of decrease =

percent error (p. 256) The percent that an estimated
amount differs [rom the actual amount;

amount of error

PETCent error =
actual amouni

percent of increase (p. 254) The percent of change
when the original amount increases;

new amount — original amount

original amount

percent of increase =

pi (=) (p. 363) The ratio of the circumference of a
circle to its diameter

population (p. 325) A population is an entire group of
people or objects.

principal {p. 266) An amount of money borrowed or
deposited

probability (p. 285) A measure of the likelihood, or
chance, that an event will occur

proportion (p. 196) An equation stating that the
values of two ratios are equivalent

proportional (p. 198) Two guantities that form a
proportion are proportional.

radius (p. 362) The distance from the center of a circle to
any point on the circle

rate (p. 190) A ratio of two quantities using different
units

ratio (p. 184) A comparison of two gquantities; The ratio
a to bcan be written as a : b

A24 English-5panish Glossary

porcentaje de cambio (p. 254) El porcentaje gque
cambia una cantidad de la cantidad original

. . cambio
porcentaje de cambio = -
cantidad original

porcentaje de disminucion (p. 254) El porcentaje de
cambio cuando la cantidad original disminuye;
porcentaje de disminucion

__cantidad original — nueva cantidad

cantidad original
error porcentual (p. 256) El porcentaje en que una

cantidad estimada difiere de la cantidad real;
error

error porcentual =
cantidad correcta

porcentaje de aumento (p. 254) El porcentaje de
cambio cuando la cantidad original aumenta;
Porcentaje de aumento

_ nueva cantidad — cantidad original
cantidad original

pi (@) (p. 363) La razin de la circunferencia de un
circulo a su diametro

poblacion (p. 325) Una poblacion es un grupo
entero de personas u objetos.

principal (p. 266) Una cantidad de dinero prestada
o depositada

probabilidad (p. 285) Ina medida de la
probabilidad o posibilidad de que ocurrira un evento

proporcion (p. 196) Una ecuacion que se indica
gque los valores de dos razones son equivalentes

proporcional (p. 198) Dos cantidades que forman
una proporcion son proporcionales.

radio (p. 362) La distancia desde el centro de un
circulo hasta cualguier punto del circulo

tasa (p. 190) Una razon de dos cantidades usando
unidades diferentes

razon (p. 184) Una comparacion de dos cantidades;
La razom a a b se puede escribir como a : b,



ratio table (p. 185) A table used to find and
organize equivalent ratios

rational number (p. 3) A number that can be
written asgmhere g and b are integers and b + 0

regular pyramid (p. 422) A pyramid whose base isa
regular polygon

relative frequency (p. 286) The fraction or percent of
the time that an event occurs in an experiment

repeating decimal (p. 62) A decimal that has a
pattern that repeats

sample (p. 325) A part of a population

sample space (p. 300) The set of all possible outcomes
of one or more events

scale (p. 218) A ratio that compares the measurements
ol a drawing or model with the actual measurements

scale drawing (p. 218) A proportional,
two-dimensional drawing of an object

scale factor (of a scale drawing) (p. 219) The value of
a scale when the units are the same

scale model (p. 218) A proportional,
three-dimensional model of an object

semicircle (p. 364) One-half of a circle

simple interest {p. 266) Money paid or earned only on
the principal

simplest form (of an algebraic expression) (p. 92) An
algebraic expression is in simplest form when it has no
like terms and no parentheses.

simulation {p. 308) An experiment that is designed to
reproduce the conditions of a situation or process so that
the simulated outcomes closely match the real-world
outcomes

tabla de razones (p. 185) Una tabla usada para
encontrar y organizar las razones equivalentes
numero racional (p. 3) Un numero que puede ser

escrito {:-:lmu%dunde gy bson enterosy b # 0

piramide regular (p. 422) Una piramide cuya base
esun poligono regular

frecuencia relativa (p. 286) La fraccion o porcentaje
de tiempo en que un evento OCUTTE N un
experimento

decimal periodico (p. 62) Un decimal que tiene un
patrin que se repite

muestra (p. 325) Una parte de una poblacion

espacio de muestra (p. 300) El conjunto de todas los
resultados posibles de uno 0 mas eventos

escala (p. 218) Una razon que compara las
medidas de un dibujo o modelo a las medidas reales

dibujo a escala (p. 218) Un dibujo bidimensional y
proporcional de un objeto

factor de escala (de un dibujo a escala) (p. 2149) El
valor de una escala cuando las umdades son las mismas

3
Q
5
<
2
W
-
1
3

modelo a escala (p. 218) Un modelo proporcional y
tridimensional de un objeto

semicirculo (p. 364) La mitad de un circulo

interés simple (p. 266) Dinero pagado o ganado
solamente en el principal

minima expresion (de una expresion algebraica)
(p. 92) Una expresion algebraica estd en su minima
expresion cuando tiene ningunos términos
semejantes y ningunos parentesis.

simulacion (p. 308) Un experimento que es
disenado para reproducir las condiciones de una
situacion o proceso, de tal manera que los resultados
posibles simulados coincidan en gran medida con los
resultados del mundo real
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A2b

slant height (of a pyramid) {p. 422) The height of
each lateral triangular face of a pyramid

solution of an inequality (p. 146) A value that makes
an inequality true

solution set (p. 146) The set of all solutions of an
inequality

supplementary angles (p. 390) Two angles whose
measures have a sum of 180¢

terminating decimal (p. 62) A decimal that ends

theoretical probability (p. 292) The quotient of the
number of favorable outcomes and the number of
possible outcomes when all possible outcomes are
equally likely

apotema lateral (de una piramide) (p. 422) La altura
de cada cara lateral triangular de una piramide

solucion de una desigualdad (p. 146) Un valor que
hace una desigualdad verdadera

conjunto solucion (p. 146) El conjunto de todas las
soluciones de una desigualdad

dingulos suplementarios (p. 390) Dos dngulos cuyas
medidas tienen una suma de 1807

decimal finito (p. 62) Un decimal gque termina

probabilidad tedrica (p. 292) El cociente del mimero
de resultados favorables y el nimero de posibles
resultados cuando todos los resultados posibles son
ipualmente probables

unbiased sample (p. 326) A sample that is
representative of a population

unit rate (p. 190) A rate that compares a quantity to
one unit of another quantity

muesira no sesgada (p. 326) Una muestra que es
representativa de una poblacion

tasa unitaria (p. 190) Una tasa que compara una
cantidad a una unidad de otra cantidad

value of a ratio (p. 184) The numher% associated with
theratioa: b

vertical angles (p. 390) Opposite angles formed by the
intersection of two lines

English-5panish Glossary

valor de una razon (p. 184) El nﬁmr.-:m:—i asnciadas
conlarazona: b ’

angulos verticales (p. 390) Angulos opuestos
formados por la interseccion de dos lineas






Cubes, surface area of, 442
Cumulative Practice, In every
chapier. For example, see:
43-45, B5-87, 121-123,
177179, 229-231, 277-279,
319-321, 355-357, 4053-4035,
451-453
Cylinders
cross sections of, 441
definition of, 415
surface areas of, 415-420

Data distributions, comparing, 337
Decimals, 235-240. See also Rational
numbers
adding, 19
in algebraic expressions, 91, 92,
109
converting between fractions and,
b1-bb
dividing, 73, 74, 75
in equations, 128, 129, 134, 136
exploring, 61
in inequalities, 146, 153, 154, 158,
160, 161, 168
multiplying, 67, 68, 69
ordering, 235
in proportions, 196, 205
repeating, 62, 136
subtracting, 31, 32
terminating, 62, 63
writing as percents, 236
writing fractions as, 237
writing percents as, 236, 272
writing probabilities as, 285
Decrease, percents of, 254, 255
Definition and example chart, 38, 350
Denominators, analyzing, 61
Diameter
in circumference formula, 363
definition of, 361, 362
exploring, 361
finding, 362
Different signs
adding integers with, 9, 10, 11, 12
adding rational numbers with,
14, 149
dividing integers with, 55, 56
dividing rational numbers with,
73, 74,75
multiplying integers with, 44, 50, 51
multiplying rational numbers
with, 68
subtracting integers with, 23, 24, 25

A28 Index

subtracting rational numbers with,
30,31, 32
Different Words, Same Question,
Throughout. For example,
see: 19,99, 147, 206, 2449, 294,
a6d, 371, 411
Differentiation, See Scaffolding
Instruction
Dig Deeper, Throughoui.
For example, see: 8,94, 156,
216, 268, 303, 328, 412, 426,
432
Dimensions, finding, 109
Discounts, 2549-264
definition of, 260
finding, 260
Distances
finding actual, 218
on number line, 249, 32
Distributive Property, 103- 108
for factoring expressions, 110, 111
for multiplying integers, 50
for simplifying expressions, 92, 93,
104, 105
for solving inequalities, 167
Division
ol integers, 55-60
ol rational numbers, 73-78
solving eguations using, 133-138
solving inequalities using, 157-164
Division Property of Equality, 133,
134, 140, 244, 249
Division Property of Inequality, 158,
154, 166, 167
Dot plots, 339, 344
Drawings. See Scale drawings

ELL Support, In every lesson. For
example, see: T-11, T-79,
T-126, T-145, T-184, T- 194,
T-286, T-324, T-399, T-416

Equality
Addition Property of, 127, 128, 140,
172
Division Property of, 133, 134, 140,
244, 2449

Multiplication Property of, 133,
134, 135, 140, 197, 204, 205,
242

Subtraction Property of, 127, 128,
140

Equations

equivalent, 128

percent, 247252, 260, 261

proportion as, 196

solving
using addition and subtraction,
127-132
using algebra tiles, 127, 133, 139
using multiplication and
division, 133- 138
using reciprocals, 135
two-step, solving, 139-144
writing, 129
Equivalent equations, 128
Equivalent rates, 190
Equivalent ratios, 185, 196, 197, 198,
205
Error, percent, 256
Error Analysis. See You Be the
Teacher
Events
compound, 299- 306
definition of, 284
Example and non-example chart,
116, 224
Experiment(s)
conducting, 291
definition of, 284
Experimental probability, 292, 293,
2494, 304, 3049
Explain your reasoning. Throughoud.
For example, see: 28, 54, 102,
170, 202, 258, 287, 325, 374,
418

Factoring expressions, 109-114
Factors, common, dividing out, 63, 69
Favorable outcomes
definition of, 284
in theoretical probahility, 292, 293
Formative Assessment Tips,
Throughout. For example,
see: T-4, T-13, T-51, T-63,
T-100, T-148, T- 199, T-256,
T-309, T-411
Four square, 314, 3498
Fractions, 235-240. See also
Rational numbers
absolute value of, 4
adding, 18, 19
in algebraic expressions, 91-93,
104-105, 109-110
complex, 75
converting between decimals and,
bl -bb
dividing, 73, 74, 75
in equations, 128, 134, 135, 140
factoring out, 110
on graphs, 213, 214



in inequalities, 158, 160, 166
multiplying, 67, 68, 69
ordering, 235
in proportions, 196, 197, 198, 204,
205, 206
in rates, 190, 191, 192
in ratios, 184, 185, 186
simplifying, 63, 69
subtracting, 30, 31, 32
writing as decimals, 237
writing as percents, 237
writing probabilities as, 285
Frequency, relative, 286
Fundamental Counting Principle,
300, 301

GCE factoring out, 110
Geometry soltware, drawing
polygons using, 381
Graph(s)
bar, 255
circle, 247
fractions on, 213, 214
of inequalities, 148, 166, 167
of proportional relationships,
211-216
Graphic organizers
definition and example chart, 38,
450
example and non-example chart,
116, 224
four square, 314, 398
information frame, 80, 446
summary triangle, 172, 272
Greatest common factor [ GCF),
factoring out, 110
Grid, 375, 376

Height

in prism volume formula, 428

in pyramid volume formula, 434
Hexagons, as bases of pyramids, 421
Higher Order Thinking. See Dig

Deeper

Horizontal method

for adding linear expressions, 98

for subtracting linear expressions,
949

Increase, percents of, 254
Inequality(ies)
Addition Property of, 152, 166, 167

definition of, 146
Division Property of, 158, 159, 166,
167
graphing, 148, 166, 167
Multiplication Property of, 158,
154, 160
solving, 146, 147
using addition and subtraction,
151-156
using algebra tiles, 165
using multiplication and
division, 157-164
Subtraction Property of, 152, 153
symbols of, 146, 159
two-step, solving, 165-170
understanding, 145
writing, 146, 151, 157
Information frame, 80, 446
Integer(s)
adding, 9-16
Additive Inverse Property of, 11, 51
definition of, 3
dividing, 55-60
multiplying, 49-54, 80
on number line, 3
subtracting, 23-28
Integer counters, 9, 23, 49, 55, 97
Interest
definition of, 266
simple (See Simple interest)
Interquartile range (IQR), 338, 344,
345, 346

Justify your answer, Throughout. For
example, see: 28, 72, 96, 138,
202, 238, 290, 348, 399, 432

Lateral face
area of, 411, 422, 423
ol pyramid, 421, 422
in surface area formula, 410, 411
Lateral surface area, 412, 416, 417
Leamning Target, In every lesson. For
example, see: 3, 61, 97, 157,
195, 2549, 307, 381, 4049, 421
Like terms
in addition, 98
combining, before solving
equations, 141
definition of, 92
example and non-example
chart of, 116
identifying, 92

in simplifying expressions, 104,
105
in subtraction, 99
Likelihood
describing, 285
determining, 283
Linear expressions
adding, 97-102
definition of, 98
factoring, 109-114
simplifying, 104, 105
subtracting, 97-102
writing, 103
Logic, Throughout. For example, see:
12, 78, 102, 150, 164, 210,
290, 330, 380, 432

MAD, 338, 339
Markups, 259-264
Mean, 338, 339
Mean absolute deviation (MAD),
338, 339
Meaning of a Word, 182
Median, 338, 344, 345, 346
Mental Math, 16, 204
Mixed numbers, converting to
decimals, 62
Model(s). See Scale models
Modeling Real Life, In every lesson.
For example, see: 6, 94, 138,
214, 287, 330, 388, 393, 436,
442
Multiple Representations,
Throughout. For example,
see: 6, 94, 161, 190, 212, 242,
401, 328, 383, 416
Multiplication
Associative Property of, 6Y
Commutative Property of, 51, 64
Distributive Property of (See
Distributive Property)
of integers, 49-54, 80
of rational numbers, 67-72
repeated, 51
solving equations using, 133-138
solving inequalities using, 157- 164
solving proportions using, 204
Multiplication Property of Equality,
133, 134, 135, 140, 197, 204,
205, 242
Multiplication Property of Inequality,
158, 154, 160
Multiplication Property of One (1),
al, 64, 92
Multiplicative Inverse Property, 69
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Negative numbers
absolute values of, 5
as differences, 24
factoring out, 111
multiplying or dividing
inegualities by, 159
on number line, 3
as products, 49, 50
as quotients, 55, 56
ds sums, 9, 10, 11, 12, 18, 19
Nonlinear expressions, 98
Number line
absolute value on, 4, 32
finding differences on, 24, 29
finding distances on, 24, 32
finding products on, 49
finding sums on, 10, 17
solutions of inequalities on, 148,
166, 167
using, 3
Number Sense, Throughout. For
example, see: 7, 54, 108, 138,
156, 185, 240, 264, 298, 414

Oblique prism, 428
Obligque pyramids, 434
One (1), Multiplication Property of,
al, 6Y, 92
Open-Ended, Throughout. For
example, see: 8, 36, bb, 72, 96,
153, 167, 202, 414, 438
Opposites
additive inverse as, 11
definition of, 5
on number line, 3
Original price, finding, 261
Outcomes
definition of, 284
in experimental probability, 292,
2494
favorable, 284
identifying, 284
in sample space, 300, 301, 302
simulating, 308, 3049
in theoretical probability, 292, 293
Owverlap of data distributions, 337, 339

Part
in percent equation, 248
in percent proportion, 243

A30 Index

Patterns, 54, 60
Percent{s), 235-240
ol change, 253-258
of decrease, 254, 255
discounts and markups, 259-264
finding, 242, 248-249
ol increase, 254
simple interest, 265-270
writing as decimals, 236
writing decimals as, 236, 272
writing [ractions as, 237
writing probabilities as, 285
Percent equations, 247-252, 260, 261
Percent error, 256
Percent models, 241
Percent proportion, 241-246
Performance Task, In every chapier.
For example, see: 1,47, 89,
125, 181, 233, 281, 323, 3549,
47
Perimeters
ol composite figures, 375-380
estimating, 376
ol semicircular region, 364
Pi (), 363, 370, 416
Plane, and cross sections, 440
Plots
box-and-whisker, 338, 340, 343,
344, 345, 346
dot, 3349, 344
Polygons
as bases ol pyramids, 421
constructing, 381-388
drawing, using technology [or, 381
Populations, 325-330. See also
Sample(s)
comparing, 337-342
using random samples for,
definition of, 325
describing, using random samples
lfor, 331-336
estimating average of, 333
using, 325
Positive numbers
absolute values of, 5
as differences, 24
multiplying or dividing
inequalities by, 158
on number line, 3
as products, 49, 50
as quotients, 55, 56
das sums, 9, 10, 11, 12
Practice Test, In every chapter. For

example, see: 42, 84, 120, 176,

228, 276, 314, 354, 402, 450

Precision, Throughout. For example,
see: 96, 144, 160, 240, 258,
264
Price
original, 261
sale, 260
Principal, definition of, 266
Prisms
cross sections of, 440
oblique, 428
right, 428
surface areas of, 409-414, 446
volume of, 427-432
Probability, 283290
of compound event, 302
definition of, 285
describing likelihood using, 285
experimental, 292, 293, 294, 308,
08
four square for, 314
relative frequency as measure of,
2h6
theoretical, 292-293
Problem solving
strategies, 37
using unit rate for, 191
Problem Solving, Throughout. For
example, see: 8, 549, 132, 193,
245, 306, 368, 380, 420, 432
Problem-Solving Plan, In every
chapier. For example, see:
13, 52, 106, 130, 207, 244,
287, 3248, 378, 424
Proportion(s)
definition of, 196
percent, 241-246
ratios [orming, 196, 197
solving
using mental math for, 204
using multiplication for, 204
solving ratio problems with,
203-210
writing, 205, 206
Proportional relationships
definition of, 198
graphing, 211-216
identifying, 195, 198, 212
Proportionality, constant of, 212
Protractor, 189, 382, 384, 389
Pyramids
bases of, 421
cross sections of, 440
making scale model of, 421
oblique, 434
regular, 422
right, 434



slant height of, 421, 422
surface areas of, 421-426
volumes of, 433-438

Quadrilaterals, 384

Radius
in circle area formula, 370
in circumference formula, 363
in cylinder area formula, 416
definition of, 362
finding, 362
Random samples
comparing, 344
comparing populations using,
343-348
describing populations using,
J31-336
using multiple, 343, 345
Rate(s), 189-194. See also Unit rates
definition of, 190
equivalent, 190
writing, 189
Rate problems, 191
Ratio(s), 183-188
definition of, 184
equivalent, 185, 196, 197, 148, 205
identilying, 183
scale as, 218
value of, 184
Ratio problems, 203-210
Ratio tables, 183-188
completing, 183, 185
equivalent ratios in, 185
Rational numbers, 3-8
absolute values of, 4
adding, 17-22
comparing, 5
converting between different
forms ol, 61 -66
definition of, 3
dividing, 73-78
factoring out, 110
multiplying, 67-72
on number line, 3
subtracting, 29-36
Reading, Throughout. For example,
see: 63, 146, 153, 184, 266,
3490
Real World. See Modeling Real Life
Reasonableness, checking for, 70,
244, 287, 372, 3748, 418, 424

Reasoning, Throughout. For example,
see 8, 51, 95, 147, 200, 252,
290, 374, 408, 441
Reciprocals
definition of, 74
multiplication by, 74
solving eguations using, 135
Rectangles, area of, 378
Rectangular prisms
surface area of, 409, 410, 446
volume of, 428
Rectangular pyramids, volume of, 435
Regular pyramid, 422
Relative frequency, 286
Remember, Throughout. For example,
see: 5, 51, 92, 128, 136, 236,
3348, 3491, 416, 442
Repeated multiplication, 51
Repeated Reasoning, Throughout. For
example, see: 22, 270, 306,
374, 420
Repeating decimals, 62, 136
Response to Intervention,
Throughout. For example,
see: T-0B, T-21, T-65, T-B8E,
T-124B, T-149, T-251, T-313,
T-382, T-419
Review & Relresh, In every lesson. For
example, see: 7, 53, 101, 137,
215, 251, 288, 3249, 373, 425
Right prism, 428
Right pyramids, 434
Ruler, 382, 385

Sale price, inding, 260
Same signs
adding integers with, 9, 11
adding rational numbers with, 19
dividing integers with, 55, 56
dividing rational numbers with,
73, 74, 75
multiplying integers with, 49, 50,
al
multiplying rational numbers
with, 68
subtracting integers with, 23, 24,
25
subtracting rational numbers with,
30, 31, 32
Sample(s), 325-330
biased, 326, 327
definition of, 325
definition and example chart for,
350

random (See Random samples)
unbiased, 326, 327
using, 325
variability in, 331
Sample space
definition of, 300
finding, 300, 301
sScaffolding Instruction, In every
lesson. For example, see: T-4,
T-68, T-115, T-146, T-184,
T-248, T-292, T-332, T-382,
T-410
Scale, definition of, 218
Scale drawings, 217-222
creating, 217
definition of, 218
Scale factor
definition of, 219
example and non-example
chart for, 224
finding, 219
Scale models
definition of, 218
making, 421
self-Assessment for Concepts &
skills, In every lesson. For
example, see: 5,51, 99, 135,
213, 249, 302, 364, 411, 423
Self-Assessment for Problem Solving,
In every lesson. For example,
see: 6, 52, 100, 148, 207, 256,
2495, 346, 412, 436
semicircles
area of, 377
definition of, 364
Semicircular region, perimeter of,
ab4
Sides
drawing triangles using, 382, 383
of pyramids, 421
Signs. See Different signs; Same signs
sSimple interest, 265-270
definition of, 266
understanding, 265
Simplest form, 92
simplification
of algebraic expressions, 91, 92, 93
of fractions, 63, 649
Simulations, 307-312
definition of, 308
using, 307
Slant height, of pyramid, 421, 422
Solution set, 146
Square pyramids
surface area of, 421, 422
volume of, 434, 435
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Squares, as bases of pyramids, 421,
422
STEAM Video, In every chapter. For
example, see: 1, 47, 89, 125,
181, 233, 281, 323, 359, 407
Structure, Throughout. For example,
see: 28, ba, 7Y, 96, 114, 210,
264, 368, 396, 414
Subtraction
of integers, 23-28
of linear expressions, 97-102
of rational numbers, 29-36
solving equations using, 127-132
solving inequalities using, 151-156
Subtraction Property of Equality, 127,
128, 140
Subtraction Property of Inequality,
152, 153
Success Criteria, In every lesson. For
example, see: 3,91, 127, 157,
195, 235, 2549, 307, 381, 421
Summary triangle, 172, 272
Supplementary angles, 389, 390, 391
Surface areas
of cubes, 442
of cylinders, 415-420
lateral, 412, 416, 417
of prisms, 409-414, 446
of pyramids, 421-426
writing formula for, 409
Symbuols, inequality, 146, 1549

Teaching Strategies, Throughout. For
example, see: T-92, T-154,
T-184, T-238, T-248, T-331,
T-370, T-428

Terminating decimals, 62, 63

Theoretical probability, 292-293

Three-dimensional products, cross
sections of, 439-444

A32 Index

Time, in simple interest problem, 267
Tree diagrams, 304
Triangles
area of, 377
as bases of pyramids, 421, 423
drawing
using angle measures [or, 382
using angles and sides [or, 382
using side lengths for, 383
Triangular prisms, volume of, 429
Triangular pyramids
surface area of, 421, 423
volume of, 435
Try It, In every lesson. For example,
see: 4, 50,93, 152, 212, 284,
344, 390, 428, 440
Two-step equations, solving, 139-144
Two-step inequalities, solving,
165-170

Unbiased sample, 326, 327
Unit rates, 189-194
definition of, 190
finding, 190, 191
on graphs, 213
solving rate problems using, 191
Using Tools, Throughout. For
example, see: 21, 34, 53, 59,
191, 193, 263, 432

Value, of ratios, 184
Variables
in like terms, 92
in lowercase and uppercase, 94
Vertical angles, 389, 390, 391
Vertical method
for adding linear expressions, 98
for subtracting linear expressions,
44

Volumes
finding formula for, 427, 433
of prisms, 427-432
of pyramids, 433-438

Which One Doesn't Belong?,
Throughout. For example,
see: 5, 57, 129, 153, 198, 302,
2348, 392, 423, 441
Whaole
in percent equation, 249
in percent proportion, 243
Whole numbers, integers as, 3
Writing, Throughout. For example,
see: 5,51,99, 111, 135, 153,
167, 261, 371, 435

You Be the Teacher, Throughoui. For
example, see: 7, 54, 95, 131,
155, 201, 269, 342, 394, 432

Lern
division by, 56
on number line, 3, 4
das sums, 9, 10, 11, 12
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Viathematics Rerterence Sheet

Conversions
LS. Customary 11.5. Customary to Metric Time
1 foot = 12 inches 1 inch = 2.54 centimeters 1 minute = 60 seconds
1 yard = 3 feet 1 foot = 0.3 meter 1 hour = 60 minutes
1 mile = 5280 feet 1 mile == 1.61 kilometers 1 hour = 3600 seconds
1 acre = 413,560 square feet 1 quart == 0.95 liter 1 year = 52 weeks
1 cup = 8 fluid ounces 1 gallon == 3.79 liters
1 pint = 2 cups 1 cup == 237 milliliters Temperature
1 quart = 2 pints 1 pound == 0.45 kilogram - E{F — 12)
1 gallon = 4 quarts 1 ounce = 28.3 grams 4
1 gallon = 231 cubic inches 1 gallon == 3785 cubic centimeters B
: r=_0L+32
1 pound = 16 ounces 5

1 ton = 2000 pounds
1 cubic foot = 7.5 gallons

Metric

1 centimeter = 10 millimeters

1 meter = 100 centimeters

1 kilometer = 1000 meters

1 liter = 1000 milliliters

1 kiloliter = 1000 liters

1 milliliter = 1 cubic centimeter
1 liter = 1000 cubic centimeters
1 cubic millimeter = 0.001 milliliter
1 gram = 1000 milligrams

1 kilogram = 1000 grams

Number Properties
Commutative Properties of Addition
and Multiplication
atb=b+ta
a*b=b+a
Associative Properties of Addition
and Multiplication
(a+h)+c=a+(b+c)
(asbh)sc=as+(bsc)
Addition Property of Zero
a+0=a

Properties of Equality
Addition Property of Equality
Ifa=bthenat+c=5b+c

Subtraction Property of Equality
Ifa=bthena—c=5b—vc

Metric to U.S. Customary
1 centimeter = 0.39 inch

1 meter = 3.28 feet

1 kilometer == 0.62 mile

1 liter == 1.06 quarts

1 liter == 0.26 gallon

1 kilogram = 2.2 pounds

1 gram == 0.035 ounce

1 cubic meter == 264 gallons

Multiplication Properties of Zero and One
ia=0=10
a*l—=a
Multiplicative Inverse Property
n*l—l*ra— 1, n+10
I n
Distributive Property:
alb + ¢) = ab + ac
alb — ¢) = ab — ac

Multiplication Property of Equality
Ifa=5bthena«c=hb+c

Division Property of Equality
Ifa=bthena-c=b+¢c+0.



