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Solving Simple Equations
Solving Multi-Step Equations

Solving Equations with Variables
on Both Sides

Rewriting Equations
and Formulas
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Chapter Learning Target:
Understand equations.

Chapter Success Criteria:
| can identify key words and phrases to
solve eguations.
| can write word sentences as equations.
® | can explain how to solve equations.
o | can model different types of equations
to sofve real-life problems.

STEAM Video: “Training for a
Half Marathon”




Training for a Half Marathon

A half marathon is a race that is 13.1 miles long. How can a
runner develop a routine to help train for a half marathon®

Waich the STEAM Video “Training for a Half Marathon."
'Then answer the following quesiions.

1. Alexand Enid are training for a half marathon. They run
four days cach week, as shown in the table. How far do
they have to run on Saturday to average 4.75 miles per
running day in Week Nine?

Distance Ran (miles)
Monday | Wednesday | Friday
Week Six 2.5 2.6 2.4
Week Seven 3.3 2.8 2.9
Week Eight 3.3 3.1 2.6
Week Nine 3.7 3.0 1.1

2. Assuming they meet their goal on Saturday in Week Nine,
what is the average number of miles per running day over
the 4 weeks in the table?

Performance Task Target Heart Rates

After completing this chapter, yvou will be able to use
the concepts you learned to answer the questions in the
STEAM Video Performance lask. You will be given
information about a person's heart rate,

Resting heart raie
Dayl =x ]
Day2—x
Day3—=x » 5-dayaverage = G2

Dayd — x

Day 5 = 58 |

You will be asked to find the range of a person’s target
heart rate. What factors might affect the range of a
person's target heart rate?




1. Work with a partner. Use algebra tiles to model and solve each equation.

a. x+3=-3

-l )+t
s _
Flage

H-11 @=1 EE-x
Model the equationx + 3 = —3.

Add three —1 tiles to each side,

Remove the zero pairs from the left side.

Whnite the solution of the equation.

Model the equation —3 =x — 2.
Add two -+1 tiles to each side.

Remove the zero pairs from the each side.

Write the solution of the equation.

e. —T=x+1

h. —d=x—1

. WRITE GUIDELINES Work with a pariner. Use your models in Exercise 1 1o
summarize the algebraic steps that you can use to solve an equation.

Vocabulary

The following vocabulary term is defined in this chapter. Think about
what the term might mean and record your thoughis.

literal equation




Learning Target:

Success Criteria:

Wrile and solve one-step equations.

= | can apply properties of equalily to produce equivalent equations.
* | can solve equations using addition, subtraction, multiplication, or division.
= | can use equations lo model and solve real-life problems.

l..“ E

| EXPLORATION 1

FLORIDA
STANDARDS

MAFS B EE3 Ta
MAFS.B.EE3.Th

+ = +1

— I
B - variable
| - = —variable

Math Practice

Recognize
Usefulness

of Tools

Can you use algebra
tiles 1o solve any
equation? Explain

k_jl'mll' reasoning.

=

Using Properties of Equality

Work with a pariner.

a. You have used the following properties in a previous course. Explain the

meaning of each property.

Addition Property of Equality
Subtraction Property of Equality
Multiplication Property of Equality

Division Property of Equality

b. Which property can you use to solve each of the equations modeled by
the algebra tiles? Solve each equation and explain your method.

H4+4+ @
Y48y @

HiHHHEHH
HEHHHEHYH

¢. Write an equation that can be solved using one property of equality.
Lxchange equations with another pair and find the solution.

Section 1.1

Solving Simple Eguations 3



@’@ Key ldeas

Addition Property of Equality

Words Adding the same number to each side ofan equation
produces an equivalent equation,

Algebra [fa= b thena+c=5b+

Addition and =

subtraction are 4 .

inverse operations. Subtraction Property of Equality

Words Subitracting the same number from each side of an equation
produces an equivalent equation.

Algebra [fa= b thena—c=b—0c

\

m Solving Equations Using Addition or Subtraction —

a. Solvex—7=—6.

Check
¥x—7= —B6 Write the equation. Py =
[ Undo the 5ubtractiun.} = f 7 Addiﬂl}n‘ oy = 1 —6
; = of Equality
= 1 Simpliy. gt o
The solution is x = 1.
b. Solvel = w + 6.
_ _ Check
l=w+6 Write the eguation.
! = i o l=w +6
- 5 - . : ubtraction Prope .
= -
| Undo the addition. | — 6 —6 of Equaliy vl e
—5=w Simplify. Y 4
The solution is w = —5.
c. Solve y+ 3.4 = 0.5.
y+34= 05  Write the eguation.
| Undo the addition. _,l_" — 34 — 3.4  Subtraction Property of Equality
y= —29  Simplify.
The solution is y = —2.9.
Tr | 4 It solve the equation. Check your solution.
1. b+2=-5 2. —3=k+3 N S
4 4

4 Chapter 1 Equations



PR Key ldeas

Multiplication Property of Equality
Words Multiplying each side of an equation by the same number
produces an equivalent equation.

Algebra Ifa=bthenasc=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.

Algebra Ifa=0bthena+~c=b-+¢c+#0.

N

m Solving Equations Using Multiplication or Division ™

3
a. Solve —411 =—2,

= ::n = -2 Write the equation.

4

[- Multiply by the rE{EpmGI_J—r = : . [— 3:1] = — : «(—2) Multiplication Property of Equality

b 3 ;
= Simplify.
] 3 implify

— i
The solution is n = 5

b. Solve mx= 3w

wx =37 Write the equation. Check
- , sar ke mx =37
| Undo the muttiplication. F—» == Division Property of Equality 2

x=73 Simplify. =i /

The solution isx=23.

Tr | 4 [t solve the equation. Check vour solution.

g Y=z T S
4 3
6. 0.0%w=1.48 7. Br=mwx _)

Section 1.1 Solving Simple Eguations 5



m Identifying the Solution of an Equation N

Chapter 1

What value of k makes the equation k + 4 = 0.2 = 5 true?

A. —15 B. —5 C —3 D. 15
k+4+02= 5 Write the equation.
k+20= 5 Divide 4 by 0.2.
—- 20— 20 Subtraction Property of Equality
k=—15 Simplify.
: iy, Check
The correct answer is A. k+4+02=5

2
—15+4+02=5

1
—15-+20 =5

5'—5/

Tr Y It solvethe equation. Check your solution.

E.p—ﬂ—:-::——:! 9. g+ |—-10|=2

¥,

s
v=]
= Self-Assessment for ¢ oncepts & Skills —

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

WRITING Are the equations equivalent? Explain.
10. x+3=4dandx=1 11. —:—zand_v—l{l

12. OPEN-ENDED Write an equation that you can use the
Division Property of Equality to solve.

S50LVING EQUATIONS Solve the equation. Check your solution.
13. 5-w-3 14. —in =

15. p—ﬂi—;—ﬁ 16. g+ [3|=—5

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

¥r—2=4 xr—3=9 xXx—5=1 xXx—b=10

Equations



m Modeling Real Life !

'lThe iemperature in a crater on Mars is 0°C at 1 p.m. 'The temperaiure
decreases 8°C every hour. When will the temperature be —50°C?

To determine when the temperature will be —50°C, find how long it will
take the temperature to decrease by 50°C. Write and solve an equation

to find the time.

Change in Hourly change Time
Verbal Model temperature — intemperature e« (hours)
(") (*C per hour)

Variable Let i be the time for the temperature to decrease 50°C.

Equation —5() - —8 . t
~— E \ [ i
The changes in temperature | :
are negative because the —50 = —it Write the equation.

temperatures are decreasing.
- - L . Division Property of Equality
] — 8

625 =1 Simplify.

The temperature will be —50°C at 6.25 hours after 1 pa., or 6 hours and
15 minutes after 1 p.m.

50, the temperature will be —50°C at 7:15 p.m.

Self-Assessment for Problem Solving

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

18. A shipwreck is 300 meters away from a diving station. An undersca
explorer travels away from the station at a speed of 2 meters per second.
'The explorer is x meters away from the station and will reach the
shipwreck in 100 seconds. What is the value of x?

19. You conduct an inventory for a hardware store and count 40 rolls of
duct tape. Your manager wants to keep 7 boxes of duct tape in stock.
Ifeach box holds 8 rolls of duct tape, how many boxes should you
order? Justify your answer.

20. Ll DEEFER! Your fitness tracker overestimates the number of steps
you take by 5%. The wacker indicates that you took 7350 steps today.
Write and solve an equation to find the actual number of steps you
ook today. ‘)

Section 1.1 Solving Simple Eguations 7




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

P Review & Refresh

LEvaluate the expression.

1. (32—-8)+4 2. 1+5%x32 3. 4% 3+ 107

Identify the terms, coefficients, and consianis in the expression.

4. 11g+2 5. h+9+g 6. 6m”+Tn

Write the phrase as an expression.

7. the quotient of 22 and a number a

8. the difference of a number tand 9

B> Concepts, Skills, & Problem Solving

USING PROPERTIES OF EQUALITY Which properiy of equality can you use Lo solve
the equation modeled by the algebra tiles? Solve the equation and explain your
method. (3ee Exploration 1, p.3.)

9. ﬂa @ o
-== - @ -, - HH+
2 - 1+

SOLVING EQUATIONS USING ADDITION OR SUBTRACTION Solve the equation.

Check your solution.

1M, x+12=7 12. g—16=8 13. —9+p=12

14. 25+y=-35 15. x—8v= 16. Ar=w — 67

17. =144 18 J=r4” 19. n— 14— —63
L H 3

20. MODELING REAL LIFE A discounted concert ticket costs $14.50 less than
the original price p. You pay 553 for a discounted ticket. Write and solve an
equation to find the original price.

21. @ PROBLEM 50LVING A game of bowling has ten frames. -
After five frames, your friend’s bowling score is 65 and -,
: : _— . i ' -
your bowling score is 8 less than your friend's score. '4"‘ - : -
a. Write and solve an equation to find vour score. f }
b. By the end of the game, your friend’s score JJ “

doubles and your score increases by 80. Who
wins the game? Explain.

8 Chapter 1 Equations



SOLVING EQUATIONS USING MULTIPLICATION OR DIVISION Solve the equation.
Check your solution.

22. 7x=135 23. 1= —08n 24, 6= —‘:
25, T —73 26. —1.3g = 25.8 2. Sl

T 2 1mn
28. —7.8x = —1.56 29, —2-— gp 30. 3wd =127

31. YOU BE THE TEACHER Your friend solvesthe  —15+k=8.2
equation. 15 your friend correct? Explain k=824+(—15)
VO reasoning. k=86.7

32. @ STRUCTURE A gym teacher orders 42 tennis balls. The tennis balls
come in packs of 3. Which of the following cquations represents the
number x of packs?

X
x+3=42 3x =42 =42 P

L
i

33. MODELING REAL LIFE You clean a community park
for 6.5 hours. You earn $42.25. How much do you
carn per hour?

34. MODELING REAL LIFE A rocket is scheduled to
launch from a command center in 3.75 hours.
What time is it now?

35. MODELING REAL LIFE After carning interest, the
balance of an account is $420. The new balance
isz of the original balance. How much interest
did it earn?

36. MODELING REAL LIFE After a cleanup, algae covers
2 miles of a coastline. 'The length of the coastline
covered after the cleanup is ; of the previous length.

How many miles of the coast did the alzae
previously cover?

Roller Coasters at Cedar Point

Coaster Height (feet) 37. @ PROBLEM SOLVING Cedar Point,
- an amusement park, has some of the
Top Thrill Dragster 420 tallest roller coasters in the United States.
Millennium Force 310 The Mantis is 165 feet shorter than the
Valravn 295 Millennium Force. What is the height
) of the Mantis?
Maniis ?

Section 1.1 Solving Simple Eguations



S50LVING AN EQUATION Solve the equation. Check your solution.

38. 3-h+8=2 39. 12=w—|—7| 40. g+ 64| =96
TR 8 £ l.a_ 5

41. d—28+02=—14 42 "=x+ (7) 43. p— +3 ="
9 3 4 6

44. GEOMETRY The volume V of the prism is 1122 cubic inches.
Use the formula V' = Bh to find the height i of the prism.

8=935in2

50LVING AN EQUATION Write and solve an equation to find the value of x.
45. 'lhe angles are complementary. 46. 'lhe angles are supplementary.
X = x5 5F =
45" )
47. CRITICAL THINKING Which of the operations +, —, ¥, and + are inverses
of each other? Explain.
438. @ LOGIC Without solving, determine whether the solution ‘

of —2x = —15is greater than or less than —15. Explain, |

49. OPEN-ENDED write a subtraction equation and a division equation
so that each has a solution of —2. Justify your answer.

50. MODELING REAL LIFE Anis of a particular species can carry 50 times
their body weight. It takes 32 ants of that species to carry the cherry
shown. About how much does each ant weigh?

51. @ REASONING One-fourth of the girls and one-eighth
of the boys in a grade retake their school pictures. 'The
photographer retakes pictures for 16 girls and 7 boys.
How many students are in the grade?

52. L 33228 Youusea crowdfunding website to raise money. The website keeps
5% of each donation. Five of your friends cach donaie the same amount. 'The total
funding you receive is $47.50. How much does each friend donate?

53. CRITICAL THINKING A neighbor pays you and two friends $90 to paint her garage.
You divide the money three ways in the ratio 2:3: 5.

a. How much does each person receive?

b. What is one possible reason the money is not divided evenly?

Chapter 1 Equations
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_ " Solving/MultizStep
\..' 172 Equations &

. ¢ Learning Target: Wrile and solve multi-step equations.

i
. 5 . A -
N i)

Success Criteria:  « | can apply properties to produce equivalent equations.
* | can solve multi-step equations.
= | can use multi-slep equalions Lo model and solve real-file problems.

o EQUINGIRE Finding Angle Measures

= Work with a partner. Find each angle measure in each figure.

FLORIDA
STANDARDS lise equations to justify your answers.
MAFSBEE3Ta a.

MAFS.B.EE3.Th

Math Practice

Find Entry Points
How do you decide
which triangle to
solve first? Explain.

Section 1.2  Solving Multi-5tep Eguations 11



@‘@ Key ldea

Solving Multi-Step Equations
To solve multi-step equations, use inverse operations to isolate
the variable.

m Solving a Two-Step Equation

Solve 3x 4+ 15 = 24,

Jx+16 = 24 Write the equation,
| Undo the addition. ]—> =15 — Subtraction Property of Equality
" Sai P r v
i ? gy Check
i g 3x 4 Division Prope o .
i. Undo the mI.J|tI|:I|I:_'EITH:||'I.J|—l- == & of Equality PEry 3x+15 : 24
x= 3 Simplify. ) +15 =28

24=24 /

The solution isx = 3.

Tr Y It solve the equalion. Check your solution.

1. 22— 1=—5 2. —3z4+1=7 3. ;_r—H——E:’:

m Solving a Multi-Step Equation

Solve Bx — 6x — 25 = —35.

Bx—6x—25= —35 Write the equation.
2r—25= —35 Combine like terms.
IU;dﬂ_ﬂ'lEhEmE] > +25 +25 Addition Property of Equality
2x= —10 Simplify.
| Undo the multiplication. - ix = _:w Division Property of Equality
Xr= =5 Simpility.
The solution isx = —5.

Tr Y [t solve the equation. Check your solution.
4. —dn— 8+ 17 =23 5 10=3n+20—n

12 Chapter 1 Equations



Another Method
2(1—5x)+4=—8
2(1 — 6x) = —12
1—5x=-—8
—Sx=—7

m Using the Distributive Property to Solve an Equation

Solve 2(1 — 5x) + 4= —8.

x=14 /

2(1-5x)+4=—8 Write the equation.

2(1) —2(5x) + 4= —8 Distributive Property
2—10x+4=-8 Multiphy.

—10x+ 6= —48 Combine like terms.

—§ —B Subtraction Property of Equality
—10x = —14 Simplify.
__ 11‘;1 — _:: Division Property of Equality

x=141 Simplify.

'The solution is x = 1.4.

Tr | 4 It Solve the equation. Check your solution.

6.

Self-Assessment for ¢ oncepts & Skills

~3(x+2)+5x=—9 7. 5+1.5(2d—1)=05

\

o

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

SOLVING AN EQUATION Solve the equation. Check your solution.

8.

10.
12.

14.

15.

16.

|

—hx+1=31 q, El.1:—!.]——12
—n—6n+4=53 11. 14=6r+6—2n
—8x+1)+2x=-32 13. 3+ 45(2d—-3)=7.5

WRITING Write the sentence as an equation, then solve.

2 more than 3 times a number xis 17.

OPEN-ENDED lixplain how 1o solve the equation
2(4x — 11) + 9 = 19.

CRITICAL THINKING How can you solve 3(x + 2) = 9 without
distributing the 3%

R

Section 1.2 5olving Multi-Step Equations

13



m Modeling Real Life

Find the number x of miles you need to run Day Miles
on Friday so that the mean number of miles
run per day is 1.5. Monday 2
Urderctand Tuesday ]
theproblem, ~©  You are given the number of miles you run
L~ cach day from Monday through Thursday. Wednesday L5
You are asked how many m11|I:5 you need o Thusday 0
run on Friday so that your daily average for
the five days is 1.5 miles, Friday x
Make a plan. + Write and solve an equation using the definition
P of mean.
2 a+0+ iz
Sﬂhrea'ﬂ +0+15+0 Jr_.“__JI Euftl‘r&ddi=mean
- check. - 5 number of values
= ‘_’: Y=15 Combine like terms.
T s S Multiplication Property
] * — g WOy
5 f Equali
Check You run sl
2+15+4=175 35+x= 7.5  Simplify.
miles in 5 days. 5o, _ _
the mean number — &5 — 3.5 Subtraction Property of Equality
of miles run per day e 1
5 Simplity.

x=4
ts Té.' =15

50, you need to run 4 miles on Friday.

s
=
# —
>-® Self-Assessment for problem Solving
= Solve each exercise. Then rate your understanding of the success criteria
in your journal.
| i 17. Find the number x of action figures that a small business needs to
Day Figures produce on Friday so that the mean number of action figures produced
per day is 5.
Monday 55
S a 18. DIIEZEA A hard drive is 80% full and has 12,000 MB of free space.
uesday | L
- Une minute of video uses 60 MB of storage. How many minutes of video
Wednesday 53 should be deleted so that the hard drive is 75% full?
Thureday i 19. A teacher spends $3541 on costumes and microphones for six cast
Friday T members in a play. Each cast member receives a costume that
cosis 538 and a microphone that cosis $c. What did the teacher
spend on each microphone? Justify your answer. _/J
14 Chapter 1 Equations



HELP with solving the exercises.

P Review & Refresh

Solve the equation.

1. y+8=3 2. h—1=72

3. 5=—2n 4, —33m=-—1.1

Write the decimal as a fraction or mixed number in simplest form.

5. —0.2 6. 3.42 7. —0.454 8. —0.125

B Concepts, Skills, & Problem Solving

FINDING ANGLE MEASURES Find each angle measure in the figure. Use equations
to justify your answers. (See Exploration 1, p. 11.)

9. W 10.

{y - 10)° 20°

SOLVING AN EQUATION Solve the equation. Check your solution.

11. 10x+2=2732 12. 1% —4c =17

13, Gx+2x+4=18 4. 2=—-9n+22—n
15. 1Lle+12¢—54=—10 16. ih—;m 11-8
17. 6(5—8y) + 12 = =54 18. 21(2 — x) + 12x = 14
19. 85=65(2d—3) +d 20. _i“_‘ﬂ”_ —x

YOU BE THE TEACHER Your friend solves the equation. Is your friend correct?

LExplain your reasoning.
21. 22.
—HT—PFA=—& CBy—N+8=11
—14—2y+4=—4  By—3+8=11
—10—2y=—4 Sy+5=-11
=2y=6 Sy=86
y=—5 y=2

23. @ STRUCTURE 'The cost C (in dollars) of making n watches is represented
by U= 15n + #5. How many watches are made when the cost is $3857

Section 1.2 Solving Multi-5tep Eguations 15



MODELING REAL LIFE 'The height of the house is 26 feet.
What is the height x of each story?

MODELING REAL LIFE After the addition of an acid, a
solution has a volume of 90 milliliters. The volume of the
solution is 3 milliliters greater than 3 times the volume of the
solution before the acid was added. What was the ariginal
volume of the solution?

@ PROBLEM S0LVING A grocer prepares frec samples of
a salad to give out during the day. By lunchtime, the grocer
has given out 5 fewer than half the total number of samples.
How many samples did the grocer prepare if she gives out
50 samples before lunch?

27. GEOMETRY What is the length of the missing
bhase of the trapezoid? 3in. \ﬂ.rea =71 in2
28. MODELING REAL LIFE You order two servings of 8in.

pancakes and a fruit cup. The cost of the fruit cup is
$1.50. You leave a 15% tip. Your total bill is $11.50.
How much does one serving of pancakes cost?

Theater Attendance
g 2920
3 £ 29. () PROBLEM SOLVING liow many peaple
£ ; ? must attend the third show so that the
< : average attendance per show is 30007
= 3
Show

30. 303 Diversina competition are scored by an international panel

of judges. The hichest and the lowest scores are dropped. The total of the
remaining scores is multiplied by the degree of difficulty of the dive. 'This
product is multiplied by 0.6 1o determine the final score.

a. Adiver'’s final score is 77.7. What is the dezree of difficulty
of the dive?

=1 1R N0l

Judge | Russia EIL[HH‘J Mexico | Germany | Ttaly | Japan | Brail ]

Score 7.5 8.0

6.5 B.S5 7.0 7.5 7.0

b. CRITICAL THINKING The degree of difficulty of a dive is 4.0.

The diver's final score is 97.2. Judges award half
or whole points from 0 to 10. What scores could
the judges have given the diver?

16 Chapter 1 Equations
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g 1 3 Solving Equations wifﬁh:
\. = \/ariables omiBoth Sides

Learning Target: Wrile and solve equalions with variables on both sides.

Success Criteria: = | can explain how to solve an eguation with variables on both sides.

* | can determine whether an equation has one solution, ne solution, or infinitely
many solutions.

= | can use equations wilh variables on both sides 1o model and solve real-fife problems.

v

EXPLORATION 1 Finding Missing Measures in Figures

FLORIDA Work with a partner.
STANDARDS a. If possible, find the value of x so that the value of the perimeter (in feet)
H:ﬁggg;ﬁ is equal to the value of the area (in square feet) for each figure. Use an

equation to justify your answer.

3ft x ft
= 2 ft :
Math Practice
11t

Use Operations ;,

What properties do you 2 it i

need to use to solve .:' 2

lor x in each figure? H §

- !

b. If possible, find the value of y so that the value of the surface area
(in square inches) is equal to the value of the volume (in cubic inches)
for cach figure. Use an equation to justify your answer.

yimn.
. g in.
4 in.

yin_ 4 in.

¢. How are the equations you used in parts {(a) and (b) different from
equations used in previous sectinons? Explain how to solve this type
of equation.

Section 1.3 Solving Equations with Variables on Both Sides 17



@‘@ Key ldea

Solving Equations with Variables on Both Sides

'I'o solve equations with variables on both sides, collect the variable terms
on one side and the constant terms on the other side.

m Solving an Equation with Variables on Both Sides ——

Solve 15 — 2x = —7x. Check vour solution.

16 —2x= —Tx Write the equation.
i:-_L_lnl:In the ﬁuhtractiﬂn_jl—* 2y +9x Addition Property of Equality
15 = —5x Simplify.
f SEPT, 15 —hx Division Property s
| Undo the multiplication. |-—» i DquuaIityﬂp 15 — 2¢ = —Tx
—3=x Simplify. 15— 2(-3) £ —7(-3)
The solution is x = —3. 21 =21 I/

Tr Y It Solve the equalion. Check your solution.

1. —3x=2x+20 2. 25y +6=45y—1
_J
m Using the Distributive Property to Solve an Equation
Solve —2(x — 5) = 6(2 — 0.5x).
—2{x — 5)=86(2 — 0.5x) Write the equation.
—2x+10=12 — 3x Distributive Property
Undao the subtraction. ;," =+ Jx + 3x Addition Property of Equality
r+10= 12 Simplity.
Undo the addiﬁnn.J— =39 —1 Subtraction Property of Equality
r=2 Simplify.
‘The splution is x = 2.
Tl" Y H’ Solve the equation. Check vour solution.
3. 6{4—z)=2= 4. 5(w—2)=—2(1.5w+ 5)
oy

18 Chapter 1 Equations



Some equations do not have one solution. Equations can also have no
solution or infinitely many solutions.

When solving an equation that has no solution, you will obtain an equivalent
equation that is not rue for any value of the variable, such as 0 = 2.

m Solving an Equation with No Solution =

Solve3 —dy=—7 — 4dx.

3—4x=-7—4Ax Write the equation.
| Undo the subtraction. }—'- Fdx +Adx Addition Properiy of Equality
3=—7 X Simplify.
lhe equation 3 = —7 is never true. So, the equation has no solution.

Tr ¥ [t solve the equation.
5 Zx+1=2r—1 6. 6(6—2v)=—4(3r+1) j

When solving an equation that has infinitely many solutions, you will
obtain an equivalent equation that is true for all values of the variable,
suchas —5 = —5.

m Solving an Equation with Infinitely Many Solutions k"

Solvebx + 4 = d(:x + l).

Check Choose any

value of x, such as x = 2. Gr+4= fl(:x +1 ] Write the equation.

m-+r1—4[3_r+1] R—

2 Gr+4= Bx+4 Distributive Property
P Fa [ =
6{2) +a4= “1[2- (2) + 1} ~ i — B Subtraction Property of Equality
?
12Z+4=43+1) 1=4 Simplify.
16 =16 '/ ‘The equation 4 = 4 is always true. So, the equation has infinitely many
solutions.

Try It solve the equation.

7. Yet—a)=31—2 8. 1[2b+5}—3(b+9]
2 k] 3 2

»
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m Writing and Solving an Equation

Ix+ 7

ox

20

Chapter 1

‘The circles are identical. What is the area of each circle?
A. 2 B. 4

C. 16w D. 6d«

‘Ihe radius of the green circle is x + 2 and the radius of the

- . dx . ; . .
purple circle is — 2x. 'The circles are identical, so the

radius of each circle is the same. Write and solve an a
equation to find the value of 1. '

x+2= 2y Write an equation. The radii are equal.
=% =i Subtraction Property of Equality
2=x Simplity.

When x = 2, the radius of each circle is 4 and the area of each circle is
Tre= ‘aT{"]]z = 16,

So, the correct answer is C.

Try It
9. WHAT IF? ‘The diameter of the purple circle is 3x. What is the area of
each circle?

P

Self-Assessment ror c oncepts & Skills iy

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

10. OPEN-ENDED Write an equation with variables on both sides that
has a single solution of — 1. Explain how to solve your equation.

@ STRUCTURE Without solving, determine whether the equation
has one solution, no solution, or infinitely many solutions. Justify
VOUr answer.

11. 3(x—1)=—3 12. Gx+6=06{x+1) 13.24+1=z+6
SOLVING AN EQUATION Solve the equation. Check your solution,

if possible.

14. —Tx=x+24 15. 8(3 —z) =4z 16. 2{(t—3)=2t—6

17. WRITING AND SOLVING AN EQUATION 'The squares are identical.
What is the area of each square?

e

Equations



m Modeling Real Life

A boat travels x miles per hour upstream on the Mississippi River.
On the return trip, the boat travels 2 miles per hour faster. How far
does the boat travel upsiream?

%

'The boat travels the same distance upstream as on the return trip.
The speed of the boat on the return trip is (x + 2) miles per hour.
Write and solve an equation to find the distance upsiream.

Distarnce upsiream Distance of return trip
i % ] F o ]
Rate upsiream Time Rate on return trip Time
(miles perhour) * (hours) ~ (milesperhour) * (hours)

x(3) = (x+ 2)(2.5) Write an equation.

Jx= 25x+5 Distributive Property
—hnN N Subtraction Property of Equality
05x =5 Simplify.
ox _ 5

= - Division Property of Equality
.3 0.5

x=10 Simphfy.

‘lhe boat travels 10 miles per hour for 3 hours upsireanm.

10 mi .
50, the boat ravels 1:1 # 37 = 30 miles upsiream.
s
g-

_9 Self-Assessment for Problem Solving L

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

18. Your cousin renews his apartment lease and pays a new monthly rent.
His new rent is calculated by applving a discount of $50 to his original
rent and then applying a 10% increase to the discounted amount. What
was your cousin's original monthly rent when his new rent is 5% greater?

bl& DEEPER!JRVNIET your friend race on a trail that is 10 miles long.

In each situation, does your friend pass you befare the end of the trail?
Justify your answer.

a. You have a four-mile head start and jog at 6 miles per hour. Your
friend bikes at 8 miles per hour.

b. You have a five-mile head start and run at 7 miles per hour. Your
friend bikes at 17 miles per hour,

o
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HELP with solving the exercises.

P Review & Refresh

Solve the equation. Check your solution.

1. —9=z+2=11 2. —3In—4n—17 =125

3. —2(x+3)+5x=—-19 &4 —15+75(2d—1)=75
Find the volume of the solid.

=T

4 in.
4.5 cm

i

i

i

(]

i

]

i

=
= 3aom

g
' B =18 in.

B> Concepts, Skills, & Problem Solving

22

FINDING MISS5ING MEASURES IN FIGURES If possible, find the value of x so that the
value of the surface area (in square inches) is equal to the value of the volume
(in cubic inches). Use an equation to justify your answer. (See Exploration 1,p.17)

8. =, 10.

N

3in.

i
|
[}
I ;
: win
)

1]

e

—
11 in. 3in

SOLVING AN EQUATION Solve the equation. Check your solution.

11. m—4=2m 12. 3k—1=7k+2 13. Bx =5x+ 22
14. —24—8p=A1p 15. 12(2w—3) = 6w 16. 2(n—3)=4n+1
17. 2z—1)=3(z+2) 18. 0.1x=0.2(x+2) 19. ;d+f:—i[d— 2)

20. YOU BE THE TEACHER vour friend solves
the equation shown. Is your friend correct? -_- HBx—4d=FEx+1
Explain your reasoning. e — A — TP T —2%
x—4=1
x—A+4=1—4
s

Chapter 1 Equations



21.

MODELING REAL LIFE Write and
solve an equation to find the number
of miles you must drive to have

the same cost for each of the

car rentals.

$20 plus $0.50 per mile £30 plus $0.25 per mile

S50LVING AN EQUATION Solve the equation. Check your solution, if possible.

22.

25.

28.

31.

34.

35.

36.

x+B6=x 23, Wr—1=1-3x 24. 3x+15=73(x+5)
Ax—9=35¢—9 26. ;[Hx+3]—:h’+] 27. Sx—7=4x—1
;x+;x—x+1 29, 2 +4=—(—7x+6) 30. 55— x=—45—x
—3(2x—3)=—6x+9 32 Iﬂx—:—dx—ﬁr 33. 6(7x+7) =7(6x + 6)

YOU BE THE TEACHER Your friend

solves the equation shown. 1s your —4{2n—3)=12—8n

friend correct? Explain vour reasoning. : —Bn+12=12—8n
—Bn=—8n

OPEN-ENDED Write an equation with 0=0

variables on both sides that has no solution.

Explain why it has no solution. The sotutiowisn= 10

MODELING REAL LIFE A cable television provider charges $75 for
installation and $39.96 per month for a basic entertainment package.
A satellite television provider offers free installation and charges $13.32
per month for service for each television. Your neighhor subscribes to
the cable provider the same month you subscribe 1o the satellite
provider. After how many months is your neighbor’s total cost the
same as your total cost when you own three televisions?

38.

37. MODELING REAL LIFE A pizza parlor makes
52 pizza crusts the first week of summer and
180 pizza crusts cach subsequent week, A diner
makes 26 pizza crusis the first week of summer and
90 pizza crusts each subsequent week. In how many
weeks will the total number of pizza crusts made by
the pizza parlor be twice the total number of pizza
crusts made by the diner?

(U2 PRECISION Is the triangle an equilateral ~ 2x
triangle? Justify your answer.
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GEOMETRY Find the perimeter of the regular polygon.
39. 40. 32x - 1) 41. x+.7

2— 2x dx + 9

-3
=k

Sx — b

42. @ PRECISION The costof mailinga Packin
WD in an envelope using Company B Hﬂlaerigl Company A | Company B
is equal to the cost of mailing a DVL)
in a box using Company A, What is
the weight of the DVD with its packing Envelope $1.10 $2.50 perlb | $8.50 perlb
material? Round your answer to the
nearest hundredth.

Box $2.25 $2.50 perlb | $8.50 perlb

2 1 .
43. WRITING Would you solve the equation 0.25x + 7 = 'fr — Busing

fractions or decimals? Lxplain.
. : , ; s .
44, @' NUMBER S5ENSE Ihe weight of an object is equal to : of its own weight

plus . of a pound. How muuch does the object weigh? Explain.

- 45, @ STRUCTURE Fill in the blanks in three different ways to create an
equation that has one solution, no solution, and infinitely many solutions.

Tx+3x+10= —2( X ]
Plasma |40
46. MODELING REAL LIFE The volume of red blood cells in a blood sample

¥ is equal to the total volume of the sample minus the volume of plasma.

What is the total volume x of blood drawn?
Red
blood B.L%5

cells

47. @ PROBLEM SOLVING (One serving of oatmeal provides 16% of the fiber yvou
need daily. You must get the remaining 21 grams of fiber from other sources,
How many grams of fiber should you consume daily? Justify your answer.

a

48. T334 ‘the floor of a six-foot-wide hallwayis  x x x X X

painted as shown, using equal amounts of white and

black paint.
B ft
a. How long is the hallway?

b. Can this same hallway be painted with the same
pattern, but using twice as much black paint as
white paint? Explain.

49, @ PRECISION Consider the equation ¢ = ax — by, where a, b, and c are
whole numbers. Which of the following result in values of @, b, and cso
that the original equation has exactly one solution? Justify your answer.

a—h=1,c=0 a=nh.c+0 a=hec=10 a+hc=0
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1 4 Rewriting Eq@m‘:a-tions'

and Formul

Learning Target: Solve literal equations for given variables and convert temperatures.

Success Criteria:  « | can use properties of equality to rewrite literal equations.
* | can use a formula to converl lemperalures,

Rewriting Formulas

Work with a pariner.

a. Write a formula for the height i of each fisure. Explain your method.
Math Practice .

* A parallelogram with area A and base b
Find General
Methods = Arectangular prism with volume V, length ¢, and width w
When does it make = A triangle with area A and base b
more sense to use the
r:a::ﬁ;:’h"am b. Write a formula for the length £ of each figure. Explain your method.
wriginal area and * Arectangle with perimeter /* and width w
volume lormulas?
~ i * A rectangular prism with surface area 5, width w, and height h
FLORIDA ¢. Use your formulas in parts (a) and (b) to find the missing dimension
STANDARDS ofeach figure.
Applying .
MAFS. BEE 37
A =56m*
h w=4in. P=1%in.
_I:
b=8m £

w=4m = :
i B B =12in?

I

/: h=3m
|
g
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An equation that has two or more variables is called a literal equation.
o rewrite a literal equation, solve for one variable in terms of the
other variable(s).

m Rewriting an Equation -~

Solve the equation 2y + 5x = 6 for y.

Key Vocabulary i)
literal equation, p. 26

2y +5bx=56 Write the equation.
[ Unda the addition. ]— —+ 2y +5x—5x=Hh— 5x Subtraction Property of Equality
2y=06—hx Simplify.
| Unde the multiplication. ]— - ijv .2 ; = Division Property of Equality
: ] i !
y=3- S Simplify.

=

Tr Y It Solve the equaltion for y.

1. 5y —x=10 2. ix—4y=1 3. 12=06x+ 3y __./’

m Rewriting a Formula ~

‘Ihe formula for the surface area S of a coneis § = wr + mrd
Solve the formula for the slant height #

S=mrl+ =rf Write the formula.

2 2

A formula S—art=arl—ar*+arf Subtraction Property of Equality
shows how one _ 4 . ;
variable is related S—mrt=aré Simplify.

to one or more p
othey varliabEEf._ 2 =2 Division Property of Equality
formula is a type of T T

khter&l eguation.

§— ar®

=4 Simplify.

Tr 4 It Solve the formula for the red variable.

d. Areaofrectangle: A = bh 5. Simple interest: = Pri

6. Surface areaof cylinder: §=27r® + 27rh

J
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@’@ Key ldea

Temperature Conversion
A formula for converting from degrees Fahrenheit F to degrees
Celsius Cis

5
C=-{F—32).
SE-m)

.

m Rewriting the Temperature Formula

Solve the temperature formula for F.

= 3{!— —32) Write the temperature formula.
f B R qrien B B FamE ’ s
| Use the redprocal. —> = C="= HEP —32) Multiplication Property of Equality
L 5
o = AR
C=Fr—132 Simplify.
]
[ incl e subitraction. } . i{? +3z=F—32+32 Addition Property of Equality
9 e -
G+ 32==F Simplity.
pa |

. . 4
‘The rewritten formulais F = z O+ 32,

Try It

: a .
7. Solve the formula F = _ € + 32 for . Justify your answer.
=)

J

f—]

f_

-

"m
Solve each exercise. Then rate your understanding of the success crileria
in your journal.

8. REWRITING A FORMULA 'The formula for the circumference of a
circle is C = 27r. Solve the formula for r;

9. DIFFERENT WORDS, SAME QUESTION Which is different? Find
“hoth” answers.

Solve dx = 6 + 2y for y. Solve 6 = 4x — 2y fory.

Solve 2y — dx = —6for y. Solve 2y — 4x = 6 for y.

Self-Assessment for ¢ oncepts & Skills —

Section 1.4 Rewriting Equations and Formulas
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Modeling Real Life \

Which has the greater temperature?

Understand : .
the problem. You are given the temperature of

the Sun in degrees Fahrenheit
and the temperature of lightning
in degrees Celsius. You are asked
which temperature is greater.

Make a plan. 5 Convert the Celsius temperature Lightning ® Eh R
L to Fahrenheit. Then compare 30.000°C

the temperamures.

Sohee and
ﬂma“ y/ F= :['.' + 32 Write the rewritten formula from Example 3.
= :{3n,{:m} +32 Substitute 30,000 for C.
= 54,032 Simplify.

Because 54,032°F = 11,000°F, lightning has the greater temperature,

Another Method Compare the temperatures in degrees Celsius.
When F = 11,000, C = :{F — 32) = 2{11,[}{}:] —32) = 6093,

Because 30,000°C. = 6093°C, lightning has the greater temperature. \/

/

s

L

L —

-® Self-Assessment for Problem Solving —

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

10. Hoom temperature is considered to be 70°F 'The temperature outside is
currently 23°C. Is this greater than or less than room temperature?

11. ¢ 73274 A bird fliesata top speed of 20,000 meters per hour.
The bird flies 30,000 meters without stopping,

a. For how many hours did the bird fly if it flew at top speed?

b. In part(a), did you rewrite a formula to find the number of hours
the bird flew, or did vou use another approach? Explain.

12. Aball pitis in the shape of a cylinder with a lateral surface area of
245 square feet. 'The diameter of the ball pit is 312 inches. What is the
height of the ball pit? Justify vour answer.

.,
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1 .4 Pracltice @ Go to Ellfgl'd'sastﬁaiﬁ.c.nmttt get)
HELP with solving the exercises.

P Review & Refresh

Solve the equation. Check your solution, if possible.

1. —2x=x+ 15 2. 4z—3)=2z

3. x—8=x—1 4. 54+ 1) =5+20

Find the unit rate.

5. 60 miles in 5 hours 6. 58.50:5 ounces 7. 9 pounds per G crates

W Concepts, Skills, & Problem Solving

REWRITING FORMULAS Solve the formula for the height of the figure. Then use the
new formula to find the height. (See Exploration 1, p. 25.)

8. A='bh 9. V=Bh
@
A =36 mm? ¥ =36in3 _:
A A
r‘L"
*‘-.
b =12 mm B=6in2

IDENTIFYING LITERAL EQUATIONS Is the equation a literal equation? Explain.
10, y=1 1. 1 +8y=7 12. z=4x+ 9y

REWRITING AN EQUATION Solve the equation for y.
13. ;x+y—4 14. 3.'('+;_1.-"—_r' 15. 6=4x+ 9y

16. == 7x— 2y 17. 4.2x — 14y=2.1 18. 6y — 1.5x=8

19. YOU BE THE TEACHER Your friend rewrites
the equation 2x — y = 5. Is your friend PE—y=5

correct? Explain vour reasoning.
P " B Ym—e kA

REWRITING A FORMULA Solve the formula for the red variable.

20. d=rt 21. e = mc? 22. R—C=P

23. P=atbh+e 24, H—:!.;;' 25, u—‘:'

Section 1.4 Rewriting Equations and Formulas
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26. MODELING REAL LIFE 'Ihe formula K = € + 273.15 converts temperatures from
degrees Celsius (0 to Kelvin K.

a. Convert 200 degrees Celsius to Kelvin.

b. Solve the formula for C.

c. Convert 300 Kelvin to degrees Celsius.

] $75
27. () PROBLEM SOLVING The formula for simple interestis [ = Pre. | P 5500
a. 5Solve the formula for {, when r is the simple interest per vear. & %
b. Use the new formula to find the value of { in the table. E

28. GEOMETRY Use the riangle shown.
a. Write a formula for the perimeter P of the triangle.

b. Solve the formula for b,

. Use the new formula to find b when ais 10 feet and cis 17 feet.

Perimeter = 42 feet

5
29. () REASONING The formula K — (F—32) +273.15 converts
temperatures from degrees Fahrenheit F to Kelvin K.

a. Solve the formula for F.
b. ‘The freezing point of helium is 0.95 Kelvin.
What is this temperature in degrees Fahrenheit?
c. 'The temperature of dry ice is —78.5°C.
Which is colder, dry ice or liquid nitrogen?

30. MODELING REAL LIFE In which city is the water
temperature higher?

P 31. GEOMETRY 'lhe volume of a square pyramid with
Boston "?.“‘C a height of 30 feet is 360 cubic feet. What are the
O side lengths of the hase? Justify your answer.

32. i DEEPER!JETYS Navy Pier Ferris Wheel in

Chicago has a circumference that is 56% of the
circumfercnce of the first Ferris wheel built in 1893,

a. What is the radius of the Navy Pier Ferris Wheel?
bh. What was the radius of the first Ferris wheel?

¢. 'Lhe first Ferris wheel took 9 minutes to make
a complete revolution. How fast was the
wheel moving?

Chapter 1 Equations



Connecting Concepts

Problem-Solving Strategies

Using an appropriate strategy will help vou make sense of problems as you
study the mathematics in this course. You can use the following sirategies io
solve problems that you encounter.

* Use a verhal model. ® Solve a simpler problem. = Make a table
* Draw a diagram. * Sketch a graph or = Make a list.
l\_ * Write an equation. number line. * Break the problem into parl-_t.‘./

® Using the Problem-Solving Plan

1. 'The battery life of a one-year-old cell phone is 75% of its original
batiery life. When the battery is charged to 50% of its capacity, it

dies after fll hours. Find the original battery life of the phone. Justify

YOUr answer.

Understand yq) know how long a cell phone battery lasts when it is charged to }
the problem. - F . % :
.-' 50% of its capacity. You also know that the battery life of the phone

is 75% of its original battery life. You are asked to find the original

battery life of the phone. 4]
Make aplan. First, find the battery life of the one-year-old cell phone. Then use this

- information to write and solve an equation for the original battery life of
the phone.
5‘“""'E| "“"I_ d , Usethe plan to solve the problem. Then check your solution.

2. 'The triangular prism shown has a volume of
132 cubic centimeters. Find the height of the prism.
Justify your answer.

Performance Task Target Heart Rates ~

At the beginning of this chapter, you watched a

STEAM Video called “Training for a Half Marathon. " You
are now ready to complete the performance task related to
this video, available at BigldeasMath.com. Be sure 1o use
the problem-solving plan as you work through the
performance task.

Connecting Concepts 31



' ' Chapter Review f’ri,h Go to BigideasMath.com to download

= _// blank graphic organizers.

» Review Vocabulary
Write the definition and give an example of the vocabulary term.

literal equation, p. 26

3
C 8y - -
. B Graphic Organizers
_ i You can use an Information Frame o help organize and remember a concept. Here is an
- '_ example of an Information Frame for selring equations with variables on both sides.
Procedure:
S To solve equations with variables on both
sides, collect the variable terms on one
Words: side and the constant terms on Words:
Mo solution: Eha plinr alds. Infinitely many
You obtain an solutions: You
equivalent equation Solving Equations with obtain an equivalent
that is not true for Variables on Both Sides | equationthatis
any value of the true for all values
. variable, such Example: of the variable,
e g, as 2=+4. 14+ 3x=4x+D such as
A, o —3x -3x e T
ﬁ“ﬁ' ; 14=x+5
: 5 5
e
-
Definifion: Legendary
! fevnders of ancien
- W Kay Eeame
- L Wﬁlrdi Example
X Choose and complete a graphic organizer twang, Romulus d
: e irPhll'lf.. & Remus
£ to help vou study the concept. wild Details:
. Raised in the
1. solving simple equations using addition Wl ey & ot
2. solving simple equations using

subtraction

3. solving simple equations using
multiplication

4. solving simple equations using division
G = i i
*] finished my Information Frame
about Romulus and Remus. What

did Romulus and Remus say to
their mommy?

5. inverse operations

B. literal equaton

" Chapter 1 Equations



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 &
lcando it | can do iton I can teach
| do not understand. with heln i e

kLearning Target: Write and solve one-step equations.

Solve the equation. Check your solution.

1.

4.

10.

11.

f
y+88=-11 2. 32=—04n 3. —“——.'.hr
- . 2 11
v—|24|=57 5. 6=—2+w 6. x—S=—
3 12
"The bailing point of a liquid is the temperature at which Boiling point

the liquid becomes a gas. The boiling point of mercury is of shusiagtd

41 F ¥ 3
about s of the boiling point of lead. Write and solve an

equation to find the boiling point of lead.

Write an equation that you can use the Addition Property
of Eguality to solve,

o salve —x = 14, you multiply both sides of the equation

o

by

b | LN

. Your friend divides both sides of the equation by

ok

Who is correct? Explain.

Write and solve an equation to find the value of x.

(x + 10} =

The circumference (C of a circle is 247 inches. Use the formula
(0 = 297 to find the radius rof the circle.
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1.2 Solving Multi-Step Equations (op. 17-16)

Learning Target: Write and solve multi-step equations,

Solve the equation. Check your solution.

12.

14.

16.

7.

18.

3n+12=30 13. 23— p)—17=41
—14x+ 28 + bx= —44 15. 1.06(12.95 + x) = 31.27
'The sum of the angle measures of a quadrilateral

is 3607, Find the value of x. Then find the angle
measures of the quadrilateral.

The equation [* = 2.5m + 35 represents the price P (in dollars) of a
bracelet, where m is the cost of the materials (in dollars). ‘The price
of a bracelet is $115. What is the cost of the materials?

A 455-foot fence encloses a pasture.

What is the length of each side of
the pasturc?

uearning Target: Write and solve equations with variables on both sides.

Solve the equation. Check your solution, if possible.

19,
21.

23.

25.

27.

Chapter 1

Ix—4)=—2(4—x) 20. 4 —5k=—8—5k
fm—1=4m+5 22. 3(5p—3)=5(p-—-1)
0.4n+ 0.1 = 0.5(n + 4) 24, Tt+3=8+7t
;{15:;—7} —3b—9 26. ;{123 —18) =223

The side lengths of an isosceles triangle are (3x + 1) inches,
{4x + 5) inches, and (2x + 7) inches. Find the perimeters of
two possible riangles.

Equations



28.

29.

A shuttle company charges $3.25 plus $0.55 per mile. A taxi company charges
$2.50 plus $0.60 per mile. After how many miles will both companies charge the
same amoumnt?

You hegin the year with $25 in a savings account and $50 in a checking account.
LEach week vou deposit 55 into the savings account and $10 into the checking
account. In how many weeks is the amount in the checking account twice the
amount in the savings account?

1.4 Rewriting Equations and Formulas (pp. 25-30)

KLearning Target: Solve literal equations for given varables and convert temperatures.

Solve the equation for y.

30.

33.

34.

35.

36.

1
Gy +x—8 31. 10x —y =15 32. 20 = 5x + 10y
The formula F = z{h' — 273.15) + 32 converts a temperature from
kelvin K to Fahrenheit F.
a. Solve the formula for K.
b. Convert 240"F to Kelvin. Round your answer to the nearest hundredih.
Lise the trapezoid shown. 8 om
a. Write the formula for the area A of y A=72an’
a trapezoid. S h

b. Solve the formula for Ji. — L

I Cm
c. Use the new formula to find the height i of the trapezoid.
'IThe equation for a line in slope-intercept form is y = mx + b. Solve the
equation for x.
, : , T 2 1.25 in.
lhe formula for the volume of a cylinder is V = @7 7h,
where r is the radius of the circular base and b is the ﬁ
height of the cylinder.

h

a. Solve the formula for h.

b. Use the new formula to find the height of the cylinder. ;
E Volume = 6% in.3
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Practice Test

Solve the equation. Check your solution, if possible.

4.

7.

10.

11.

12.

13.

14.

" Chapter 1

>
4+y=95 g —F=uy c Wt
| 3 B
15-9—3a 5. A(b+5)—9 =—7 6. 9j—B=8+9
1 3
38n—13=14n+5 8. 9(8d—5)+13=12d-2 9. _t+d= (t+8)

‘The sum of the angle measures of a triangle is 180",
Find the value of x. ‘Then find the angle measures
of the triangle.

A formula for the perimeter of a rectangle
is P=2442u.

a. Solve the formula for we,

b. Use the new formula to find the width w (in meters) of a rectangle
with a perimeter of 2 meters and a length of 40 centimeters.

Solve 0.5 = 0.4y — 0.25x for y.

Your basketball team wins a game by 13 poinis.
'The opposing team scores 72 points, Explain how
to find your team’s score.

You are biking ai a speed of 18 miles per hour. You
are 3 miles behind your friend, who is biking at
aspeed of 12 miles per hour. Write and solve an
equation to find the amount of time it takes for
you to caich up to your friend.

15. T'wo scientists are measuring the
temperatures of lava. One scientist
records a iemperature of 1725°E ‘The
other scientist records a temperature of
950°C.. Which is the greater temperature?

16. Your profit for mowing lawns this week
is $24. You are paid $8 per hour and you
paid $40 for gas for the lawn mower. How
many hours did you work this week?

Equations



' Cumulative Practice

1. Which value of x makes the equation true?

dx =32

2. Ataxiride costs $3 plus 52 for each mile
driven. You spend $3%9 on a taxi. This can be
modeled by the eguation 2m + 3 = 39, where
m represents the number of miles driven.
How long was your taxi ride?

F. 18 mi G. 21 mi

H. 34 mi I. 72 mi

3. Which of the following equations has exactly one solutdon?

. ; . .
A 2(x+6)="x+4 B. ly+13=13-7y
3 3 T 7

4 1 4 1 7 I T
C. n+ |="n+ D. 2+ ="t
5 3 5 3 B i 4

4. 'The perimeter of the square is equal to the perimeter of the triangle. What are the

- g side lengths of the square?
- .l 1 %

3x + 3 2y 4

5. 'The formula d = rt relates distance, rate, and time. Solve the formula for £.

F. t=dr G. =

H. t=d—r Loe="
d

Cumulative Practice 37
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6. What is a possible first step to solve the equation 3x + 5 = 2{x + 7)?

A. Combine 3x and 5. B. Muliply xby2and 7 by 2.

C. Subtract x from 3x. D. Subitract5from 7.

. You work as a sales representative. You earn $100 per week plus 5% of
your total sales for the week.

Part A Last week, yvou had total sales of $5000. Find yvour total earnings.
Show your work.

Part B One week, you earned $1350. Let s represent your total sales
that week. Write an equation that you can use to find s.

Part {© Using your equation from Part B, find 5. Show all steps clearly.

8. In 10 years, your aunt will be 39 years old. Let m represent your aunt’s age today.
Which equation can you use to find m?

F m=394+10 G. m—10=239

H. m+10=139 . 1m =233
9. Which value of y makes the equation 3y + 8 = 7y + 11 true?

A. —475 B. —0.75

C. 0.75 D. 4.75

10. What is the value of x?

2

G. :j‘H tzx | 12]‘-

H. 58 32 >

Chapter 1 Equations



12. What is the greatest angle measure in the triangle?

Sum of angle
measures: 180"

A. 25" B.

C. 108" D.

13. Which value of x makes the equation 6(x — 3) = 4x

BEi—55 G.

H. 1.1 I

78"

138°

— Tirue?

L

531

. You have already saved $35 for a new cell phone. You need 5175 to buy the cell
phone. You think you can save $10 per week. At this rate, how many more weeks
will you need to save money before you can buy the new cell phone?

14. 'The drawing below shows equal weights on two sides of a balance scale.

What can you conclude from the drawing?

A. A mug weighs one-third as much as a trophy.
B. A mugweighs one-half as much as a trophy.
C. A mug weighs twice as much as a trophy.
D

. A mug weighs three times as much as a trophy.

Cumulative Practice

39



Translations

. Chapter Learning Target:
2 . 2 Reflections Understand transformations.

2 d 3 Rotations Chapter Success Criteria:

| can identify a translation.

- 2 4 c F I can dns:;r?bu a wansformation. .
- - 0 ngme“t |gur'E‘5 B | can describe a sequence of rigid motions
¥ ! . between two congruent figures.
= 2 . 5 Dl |at| ons ® | can sofve real-life problems involving
transformations.

2.6 Similar Figures

2.7 Perimeters and Areas of
Similar Figures




STEAM Video Shadow Puppets

Some puppets are controlled using strings or wires. How else
can a puppet be controlled?

Waich the STEAM Video “Shadow Puppets.” Then answer
the following questions.

1. Tory and Robert are using a light source to display
puppets on a screen. Tory wants to show the pig
jumping from the floor to the window. Should she use
a translation, reflection, rotation, or dilation? Explain,

2. How can Tory show the pig getting smaller as it jumps
out the window?

Performance Task Master Puppeteer

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
coordinates of a kite being used by a puppeteer.

You will be asked 1o identify ransformations for given
movements of the kite. When might a puppetecr want
to use a reflection?




Chapter Exploration

Congruent (same size and shape)  Not Congruent (same shape but not same size)

. Work with a partner. Form each triangle on a geoboard. .
Which of the riangles are congruent to the triangle
at the right?
Measure the sides of each triangle with a ruler.
HRecord vour resulis in a table,
Write a conclusion about the side lengths of
triangles that are congruent.
| -
| m

‘The following vocabulary terms are defined in this chapter. Think about
what the terms might mean and record your thoughis.

-.h
-.E‘

Vocabulary

translation rotation dilation
reflection rizid motion sitnilar figures




Learning Target: Translate figures in the coordinate plane.

Success Criteria:  + | can identily a translation.
* | can find the coordinates of a translated figure.
= | can use coordinales to translale a figure.

RGOETNGI'R N Sliding Figures

Work with a pariner.

FLORIDA . . " .
STANDARDS a. For each figure below, draw the figure in a coordinate plane. 'Then
MAFSEG11a copy the figure onto a piece of transparent paper and slide the copyto a
MAFS.8.G1.1b new location in the coordinate plane. Describe the location of the copy
MAFS.B.G1.0c . =
MAFS 8 C.13 compared to the location of the original.

* point * (riangle

* line segment = rectangle

* line

Math Practice

Recognize b. When you slif:le fiures, what do you notice about sides, angles,
Usefulness of Tools and paralle] lines?
How does using
iﬁmﬁ ;;LTDH c. Describe the location of each point below compared to the
and its copy? point A(x, y).
- - Blx+1,y+2) Clx—3,y+4)
D{x—2,y+3) Bx+4,y—1)

d. You copy a point with coordinates (x, y) and slide it horizontally a units
and vertically b units, What are the coordinates of the copy?

Section 2.1 Translations 43



A transformation changes a figure into another fisure. The new figure

Key Vocabulary "‘ ’)) is called the image.

transformation, p. 44
image, p. 44 A translation is a transformation in which a figure

. Slide
translation, p. 44 slides but does not turn. Every point of the figure : - ':.

moves the same distance and in the same direction.

SIS N |dentifying a Translation N

Tell whether the blue figure is a translation of the red figure.

-

'The red figure slides to The red figure furns to

form the blue fisure. form the blue fizure.
50, the blue figure is a S0, the blue figure is not a
translation of the red figure. translation of the red figure.

rf'}' [t ‘Tell whether the blue figure is a translation of the red figure.

Key ldea

Translations in the Coordinate Plane
Words Io ranslate a figure a units

A'isread “A prime.” horizontally and b units vertically
Use prime symbols in a epordinate plane, add a to
when naming the x-coordinates and b to the
AN-Inage. y-coordinates of the vertices.

A= A

B—» B Positive values of a and b represent

o iranslations up and right. Negative

values of @ and b represent
translations down and lefi.

Algebra (x,y)—=(x+a,y+ b

In a translation, the original figure and its image are identical.

%

a4 Chapter2  Transformations 0% Muiti-Language Glossary at BigldeasMath.com



341" 88 Translating a Figure in the Coordinate Plane —

o

s
::] .
= Self-Assessment forc oncepts & Skills S—

Translate the red triangle 3 units right and 3 units down. What are
the coordinates of the image?

Method 1: Use a coordinate plane. Move each vertex 3 units right
and 3 units down.

| VI T __'-.Mme each vertex 3 units|
| o A | *7| | right and 3 units down.

e ||] B .: - " b
|
| I ,—-EL"‘ ..E 1. o
|--'e-q' = / —1—1| Connect the vertices.
= - | labelas A’ B’,and C'.

| 5 t"': E
FIC T %"‘YC I
R
3

| | ST, S N

'The coordinates of the image are A'(1, —2), B'(5, 2), and C'(4, —1).

Method 2: lise coordinates. Add 3 to the x-coordinates of the vertices and
add —3, or subiract 3, from the y-coordinates of the vertices.

A2, 1) = A'(—2+3,1—3)—A'(1,-2)
B(2,5)— B'(2+3,5— 3)—» B'(5,2)
C(1, 2)—s C'(1 +3,2 —3)—» C'(4, —1)

'The coordinates of the image are A"(1, —2), B'(5, 2), and €'(4, —1).

Try It

3. WHAT IF? 'The red triangle is ranslated 4 units left and 2 units up.
What are the coordinates of the image?

/

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

IDENTIFYING A TRANSLATION Tell whether the blue figure is a translation
of the red figure.

6. TRANSLATING A FIGURE 'The vertices of a triangle are A{ -2, —2),
B(D, 2), and (3, 0). Translate the triangle 1 unit left and 2 units up.
What are the coordinates of the image? _,)

Section 2.1 Translations 45



Understand
the problem. -

Check Counting grid

lines in the graph
shows that each

veriex of the image is
translated 4 units left

and 6 units up. \/

s
=
v:Q Self-Assessment for Problem Solving ——,

*W!'cle_ receiver
1
| .

ElLaENENE

Quarterback

=

o] 1 2 3 4 5 &8 7Tx

486 Chapter 2

Modeling Real Life

A landscaper represents a park using a coordinate plane. He draws

a square with vertices A(1, —2), B(3, —2), C(3, —4),and D(1, —4) to
represent the location of a new fountain. City officials want to move the
fountain 4 units lefi and 6 units up. Find the coordinates of the image.
'Then draw the original fipure and the image in a coordinate plane.

You are given the coordinates for the vertices of a fountain. You are asked 1o
find the coordinates after a translation 4 units left and 6 units up, and then
eraph the original fisure and its image in a coordinate plane.

Lise the coordinates of the original figure to calculate the coordinates of the
image after the ranslation. Then graph each figure in a coordinate plane.

I'o find the coordinates of the image, subtract 41 from each x-coordinate and
add 6 to each y-coordinate.

(x,y) —» (x—4,y + 6) A 18l
Al —2)—= A'(1 — 4, -2+ 6)— A'(-3,4) : 3
B(3,—2)—» B'(3—1,—-2+6)—» B(—1,4) | 2 M
(3, —4)— '3 — 4, —4+ 6)—s C'(—1,2) , - *B"F*
D(1,—4)—s D'{1 — 4, -4 +6)—s D'[—3,2) i ‘i

i : & C

'lhe coordinates of the image are
A'(—3,4), B'(—1, 4), C'(—1, 2), and D'{—3,2).

J

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

7. Aneighborhood planner uses a coordinate plane to design a new
neighborhood. The coordinates A(1, —1), B(1, —2), and CC[2, —1)
represent House A, House B, and House C. The planner decides to place a
playground centered at the origin, and moves the houses 1o make space.
House A is now located at A'(3, —4). What are the new coordinates ol
House B and House C when each house is moved using the same
translation? Justify your answer.

8. 'lhe locations of a quarterback and a wide receiver on a foothall field
are represented in a coordinate plane, The guarterback throws the
football to the point {6, —2). Use a translation to describe a path the
wide receiver can take to catch the pass.

Transformations



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

P Review & Refresh

Solve the equation for y.
1. 6x+y=12 2. 9=x+3y 3. ;x+2_-.J—H
4. You put $550 in an account that earns 4.4% simple interest per year.

How much interest do you earn in 6 months?

A. $1.21 B. $12.10 C. $121.00 D. $145.20

B> Concepts, Skills, & Problem Solving

DESCRIBING RELATIOMNSHIPS For each figure, describe the location of the blue figure
relative to the location of the red figure. (5ee Exploration 1, p. 43.)

5. |

e o e et S

¥ 6. [ b v

= W s

=]
a1}
[ad
E
I
g
. o
=
|,.'|r
i "B AT -

s L K2
W

IDENTIFYING A TRANSLATION Tell whether the blue figure is a translation of the
red figure.

?.\ Q

TRANSLATING A FIGURE 'lhe vertices of a triangle are L(0, 1), M(1, —2), and
N{—2,1). Draw the figure and its image after the translation.

13. 1 unit left and 6 units up 14. 5 units right

15. (x+2,y+3) 16. (x—3,y—1)

17. YOU BE THE TEACHER Your friend translates . :
point A 2 units down and 1 unit right. Is A3, DAG =2+ )= A1 2)
your friend correct? Explain your reasoning. The translated point is A1, 2).

Section 2.1 Translations 47



18. TRANSLATING A FIGURE 19. TRANSLATING A FIGURE

‘I'ranslate the triangle 4 units right ‘Iranslate the figure 2 uniis left
and 3 units down. What are the and 4 units down. What are the
coordinates of the image? coordinates of the image?

by Al $r]

41 i 1 i

[y

8] |

. \

: ;i I A L1 g ] \c
3~ ; ) b g3 -.-.1-

= h

&
4

1x

=
|15
=
-
| 54
L)
-
=y
—
£
s

DESCRIEING A TRANSLATION Describe the translation of the poini to its image.
20. (3, —2)—(1,0) 21. (-8, —1)—=(—3,5)

22. @ REASONING You can click and drag an icon on a computer's desktop.
Is this an example of a ranslation? Explain.

23. MODELING REAL LIFE 'The proposed location for a new oil platform is
represented in a coordinate plane by a rectangle with vertices A(1, —3),
B(1,4), C(4,4), and {4, —3). An inspector recommends moving the oil
platform 4 units right and 2 units down. Find the coordinates of the image.
'Then draw the original figure and the image in the coordinate plane.

g 24. (@D PROBLEM SOLVING A school of fish translates from
a0 I point F to point L.
- -.-#?b- ——]
G ' - a. Describe the translation of the school of fish.
o - b. Can the fishing boat make the same translation?
_*lﬂ % LY Explain.
‘ ‘& | ! | St c. Describe a translation the fishing boat could make

L i

48

to get to point 1.

25. @ REASONING ‘lhe vertices of a triangle are A(0, —3), B(2, —1), and (13, —3). You
translate the triangle 5 units right and 2 units down. ‘Then you translate the image
3 units left and 8 units down. Is the original riangle identical to the final image?
Lxplain your reasoning.

y ]38 bIc DEEPER! TS chess, a knight can move only in
an L-shaped pattern:

* [ vertical squares, then one horizonial square;
* [ horizontal squares, then one vertical square;
* gnevertical square, then fwo horizontal squares; or
* gne horizontal square, then fve vertical squares.

Write a series of translations to move the knight
from g8 1o g5.

Chapter 2 Transformations



Learning Target: Reflect figures in the coordinate plane.

Success Criteria: = | can identily a reflection.
* | can find the coondinates of a ligure rellected in an axs.
= | can use coordinales to reflect a figure in Lhe x- or y-axis.

RaGGETYGIN M  Reflecting Figures

Work with a pariner.
FLORIDA y . y .
STANDARDS a. For each figure below, draw the figure in the coordinate plane. Then
MAFSEG1la copy the axes and the figure onto a piece of transparent paper. Flip the
MAFS.B.G11b ransparent paper and align the origin and the axes with the coordinate
:ﬂi:ﬁ 3‘ plane. For each pair of figures, describe the line of symmetry.
* point * (riangle
* line segment = rectangle
* line
L W3 |
(5]
I
Tal Tal [e7 | 4T
i
Ll d
- 1 o ! 1 :
| o] lef let | 1o
I O 1

b. When you reflect figures, what do you notice about sides, angles,
and paralle] lines?

Math Practice

Look for St a C. E;sc;’ii?e 1".EhE l'EIﬂI;EﬂI‘If.:ChIE between each point below and the point
1ok o i , 7) in terms of reflections.
that the image of a B(—4,7) Cl4, —7) {—4, —7)
ligure reflected in
the coordinate plane
= _|d_enul:al 1 e d. A point with coordinates (x, y) is reflected in the x-axis. What are
original figure? . i
\ v, the coordinates of the image?

e. Repeat part (d) when the point is reflected in the y-axis.
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A reflection, or flip, is a transformation
in which a figure is reflected in a line called

Line of reflection

Key Vocabulary i)

reflection, p. 50 the line of reflection. A reflection creates a i
line E’LLEHEG“:'“r mirror image of the original figure.
p. : \ /

[ R
l Flip

Identifying Reflections ~N

Tell wheiher the blue figure is a reflection of the red figure.

|
‘The red figure can be flipped If the red figure were flipped,
to form the blue figure. it would point to the left.
50, the blue fizsure isa 5o, the blue figure is nof a
reflection of the red figure. reflection of the red figure.

rf']f [t ‘Tell whether the blue figure is a reflection of the red figure.

1. 2.

O

@’@ Key ldea

Reflections in the Coordinate Plane sl || L4y [ | jo
Words ‘I'n reflecta figure in the x-axis, take k #
the oppaosite of the y-coordinate, n

o : A\_:%' I ‘J,ra.

To reflect a figure in the y-axis, take -

: i a—3— o] 1 2hd 4w
the opposite of the x-coordinate. A C
2
Algebra Reflection in x-axis: (x, y) — (x, =) : g
Reflection in y-axis: (x, ) —» (—x. ¥) B | .

In a reflection, the original figure and its image are identical.

\
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Reflecting Figures N

'The vertices of a triangle are A(1, 1), B(1, 4), and C(3, 4). Draw the
figure and its reflection in (a) the x-axis and (b) the y-axis. What are

the coordinates of the image?

a. Point A is 1 unit above the x-axis, so plot A’ [ 1 [ 42l [c]
Another Method 1 unit below the x-axis. Points 8 and C are ] | l 11/ |
Take the opposite of 4 units above the x-axis, so plot 8" and | i _ / _
each y-coordinate. " 4 units below the x-axis. o1
The x-coprdinates do -
not change. 'lhe coordinates of the image are
AL, 1) —» A'(1, —1) A'(1,—1), B'(1, —4), and C'(3, —4).
B(1,4)— B'(1, 1)

@ 10— '@ 1)

b. Points Aand B are 1 unit to the right of the
y-axis, so plot A" and B’ 1 unit to the left of
the y-axis. Point (U is 3 uniis to the right of
the y-axis, so plot €' 3 uniis to the left of _
the y-axis. -

'lThe coordinates of the image are - |
—1,1), B'(—1, 1), and C'(—3, 4). SIS0

Try It
3. 'The vertices of a rectangle are A(—4, —3), B(—4, —1), (-1, —1),and
D{—1, —3). Draw the figure and its reflection in (a) the x-axis and

(b) the y-axis. _/J

°=
"‘-@ Self-Assessment for Concepts & Skills —

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

4. REFLECTING A FIGURE 'lhe vertices of a triangle are /(—3, —5),
K(—2,2), and L1, —4). Draw the figure and its reflection in
{a) the x-axis and (b) the y-axis.
5. WHICH ONE DOESN'T BELONG? Which transformation does not
belong with the other three? Explain your reasoning.

ols slo 2o q|p

&
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m Modeling Real Life

A graphic artist designs a I-shirt using a pentagon with vertices

P(0,0), Q(—2,0), B(—1, 3), 5(—4, 3), and (0, 7). The artist

The pentagon is reflected in the y-axis. To find the coordinates

of the reflected image, take the opposite of each x-coordinaie.

G reflects the pentagon in the y-axis to create the design. Find the
coordinates of the reflecied image. Then draw the design in the
coordinate plane.

a3

'The y-coordinates do not change.

(% ¥) > (—x,y)
P(0, 0)— (0, 0)
Q(—2,0)— Q'(2,0)
R(—1,3)— R'(1,3)
S(—4, 3)— §'(4, 3)

10, 7)— 1"(0, 7)

[

3—2

1

[ 3] 1] .
NS GOEEE
|
6 s
| | |
-I -5 - --; - —
| | |
! -t -k _.
5 gl i i Y B
- .i | 1
N
RN AD CAGEN
1 fd] © e |
i

The coordinates of the reflected image are £'(0, 0), Q'(2, 0),

R'(1,3), 5'(4,3), and T'(0, 7).

s

[ J—

N

Solve each exercise, Then rate your understanding of the success criferia

in your journal.

- R

coordinate plane.

L |

taplof 123 45 5 IAYTEZEY You hitthe golf ball
1 = ' along the path shown, so that its final

location is a reflection in the y-axis of
y its starting location.

- WP

a. Does the golf ball land in the hole?
Explain.
b. Your friend tries the shot from the

same starting location. He bounces
the ball off the wall at the point

{—0.5, 7) so that its path is a reflection.

Does the golf ball land in the hole?

ExT T 1 B6. You design a logo using the figure shown at the left. You want both
] the x-axis and the y-axis to be lines of reflection. Describe how to
use reflections to complete the design. Then draw the logo in the

E:_ Self-Assessment for Problem Solving —

"
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HELP with solving the exercises.

» Review & Refresh

1he vertices of a quadrilateral are (—1, —1), Q(0, 4), B(3, 1), and 5(1, —2).
Diraw the figure and its image after the translation.

1. 7uniis down 2. 3 uniis left and 2 units up
3 (x+4,y—1) 4. (x—5y—6)

Tell whether the angles are complementary, supplementary, or neither.

5. 6. a7 7T
108° é 43¢ [7/
62"

8. 36is 75% of what number?

A. 27 B. 48 C. 5 D. &3

W Concepts, Skills, & Problem Solving

DESCRIBING RELATIONSHIPS Describe the relationship between the given
point and the point A(5, 3) in terms of reflections. (See Exploration 1, p. 49.)

9. B(5, —3) 10. C(—5, —3) 1. D(-5,3)

IDENTIFYING A REFLECTION Tell whether the blue figure is a reflection of the

ST =

e == =

REFLECTING FIGURES Draw the figure and its reflection in the x-axis.
Identify the coordinates of the image.

18. A(3,2), B(4,4), (1, 3)

19. M(—2,1), M0, 3), P(2, 2)
20. H(2, —2), (4, —1), K(6, —3), L(5, —1)
21. D(—2, —5), E(0, —1}, F(2, —1), G(0, —5)

Section 2.2 Reflections B3
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REFLECTING FIGURES Draw the figure and its reflection in the y-axis. ldentify the
coordinaies of the image.

22. ((—4,2), R(—2,4),5(-1,1) 23. 7(4, —2), U4, 2), V(6, —2)
24. W(2,—1), X(5, —2), ¥(5, —5), Z(2, —1) 25. K(2,2), K(7,4), L(9, —2), M(3, — 1)

26. @ REASONING Which letters look the same when reflected in the line?

ABCDEFGHIJKLMNOPOQRSTUVYVWXYZ

B
L

-
g

@' STRUCTURE 'Ihe coordinaies of a point and its image after a reflection
are given. ldentify the line of reflection.

27. [2,—2)—(2.2) 28. (—4,1)—(4,1)
29. (—2, —8)=»(4,—5) 30 (-3, —4)—=(—2.0)

TRAMSFORMING FIGURES Find the coordinates of the figure after the transformations.

31. Translate the triangle 1 unit right and 32. Reflect the trapezoid in the x-axis.
5 units down. Then reflect the image 'Then translate the image 2 units left
in the y-axis. and 3 units up.

T o
] 4 ! 4 4 1| + + . | .
b 3
2 1 4 4 i3 4 8 4 4
| X/ i
1 . 1= — v
N 1 2.3 4z 1-3 el 1 2 ‘ x
2 i | T | =
w £
3 R e ) i o e oy
. 1
! T

33. @ REASONING In Exercises 31 and 32, is the original fisure identical to the
final image? Explain.

~ gy Tmem———
| &1 |
— - 34. CRITICAL THINKING Hold a mirror to the left side
of the photo of the vehicle.
J IR AILENA a. What word do you see in the mirror?

b. Why do you think it is written that way on the front
of the vehicle?

b
35. L ETEY Reflect the triangle in the line y = x. | 1F E Bt
How are the x- and y-coordinates of the image related |4-3-2 /] 1 23 4x
to the x- and y-coordinates of the original triangle? I ., -1 1 R Il
; 3
r 1
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2__3 Rotations

Learning Target: Rotate figures in the coordinate plane.

Success Criteria:  « | can identily a rotation.
* | can find the coondinates of a ligure rotated about the origin.
= | can use coordinales to rolale a figure aboul Lthe origin.

R2GOLTGIN M  Rotating Figures

FLORIDA Work with a partner.
STANDARDS a. For each figure below, draw the figure in the coordinate plane. Then
mﬁggl 1‘; copy the axes and the fisure onto a piece of transparent paper. Turn the
MAFS.8.G.1.1c transparent paper and align the origin and the axes with the coordinate
MAF5.861.3 plane. For each pair of figures, describe the angle of rotation.

Math Practice * point * triangle

Explain the * line segment e rectangle

Meaning * line

What does it mean 1o

rotate a figure about

the origin? i

—
A
I:'!.

AN

b. When you rotate figures, what do you notice about sides, angles,
and parallel] lines?

c. Describe the relationship between each point below and the point
A(3, 6) in terms of rotations.

B(—3, —6) (6, —3) D(—8,3)

d. What are the coordinates of a point P(x, y) after a rotation
90 counterclockwise about the origin? 18072 27077
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A rotation, or turn, is a transformation in

Key Vocabulary "@ which a figure is rotated about a point

rotation, p. 56 called the center of rotation. The number Angle

center of rotation, p. 56 of degrees a figure rotates is the of rotation

angle of rotation, p. 56 angle of rotation I
Center of
rotation

m Identifying a Rotation

You must rotate the puzzle piece 270° clockwise
about point P to fit it into a puzzle. Which piece

fits in the puzzle as shown? P

‘R R

Rotate the puzzle piece 2707 clockwise about point .

25 shown in Bxample 1. turn 270°

4y

[

S0, the correct answer is C

Tr Y It ‘Tell whether the blue figure is a rotation of the red figure
about the origin. If so, give the angle and direction of rotation.

p o by 2. T O O o

i

- L e
! :
|
- L e
T

| o % M
W

¥
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You can use coordinate rules to find the coordinates of a point after a rotation of

907, 180%, or 270" about the origin.

@“@ Key ldea

{w =

NN

(—x -y 27O

Rotations in the Coordinate Plane
L
- When a point (x, y) is rotated
A munm{dufkwﬁﬂ counterclockwise about the
rotation of n° is the S?F“E origin, the following are true.
ise rotaton
asac
of (360 — )’ 5““1?321-'" * For a rotation of 90°, (x, y) — (—», x).
:tn“'rsﬂ'ue same T:;un * For a rotation of 180°, (x, y)— (—x, —¥).
iﬂgfen?.a * For a rotation of 270, (x, y)— (v, —x).
In a rotation, the original figure and its image are identical.

m Rotating a Figure

& The vertices of a trapezoid are W(—4, 2), X(—3, 4), ¥(—1, 4), and
-> " Z(—1, 2). Rotate the trapezoid 180° about the origin. What are the
A 1807 dockwise coordinates of the image?
: 2180
qutaﬂmumm.; rotation A point (x, y) rotated 180" about the origin results in an image with
%ﬁr’:ﬁ came image- 50, coordinates (—x, —y).
ou do not need 10 SPEC -

¥ jon when m;;a'tmg [.'l.',‘]."] — |:—-l:, _J"} Y i A

a figure 180

W(—4,2) —» W'(4, —2)
X(—3,4)—= X'(3, —1)
Y(—1,4)— ¥Y'(1, —4)

Z—-1,2) =l =2

‘The coordinates of the image are W'(4, —2), X'(3, —4), Y'(1, —4),

and Z'(1, —2].

Tr | 4 It ‘Ineverticesofa figure are given. Rotate the figure as described.

Find the coordinates of the image.

3. J(—4, —1),K(—1,2), L(—1, 0), M(—2, —3); 180° about the origin
4. P(-3,2),Q(6,1), R(—1, —5); 90" counterclockwise about the origin

5. A(5,3), B(4, —1), C{1, —1}; 90° clockwise about the origin

& te kW

/

Section 2.3 Rotations 57



m Using More Than One Transformation ~\

‘The vertices of a rectangle are A(—3, —3), B(1, —3), C(1, —5), and
X —3, —5). Rotate the rectangle 90° clockwise about the origin,
and then reflect it in the y-axis. What are the coordinates of the image?

o] T JAT | + ] ol [ Io§
— — i NP R NN W E—— .‘:‘ = : T o
Be sure to pay / | I = { Reflect the rotated
attention to s 4 a| 1 2 1 | = | figure in the y-axis.
whether a rotation : SEERCERTEGRE
R ey Draw ABCD and T O
cinmlerlotNE. J rotate it 90° clockwise. | |+ i I
1
| [B . C

‘The coordinates of the image are A"(3, 3), B"(3, —1), C"(5, —1),
and D"(5, 3).

Try It

6. 'lhe vertices of a triangle are (1, 2), Q(—1, 0), and R(2, 0).
Rotate the triangle 1807 about the origin, and then reflect it in
the y-axis. What are the coordinates of the image?

»

=)

0 Self-Assessment for Concepts & Skills —

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

P
;
7. IDENTIFYING A ROTATION 'lell whether the blue figure is a rotation
of the red figure about point P, I so, give the angle and direction
; of rotation.
8. DIFFERENT WORDS, SAME QUESTION Which is different?
¥ a B Find "both” answers.

What are the coordinates of the image after
a 9" clockwise rotation about the origin?

L

" ia

-
{413
12
=]
55
T
-

What are the coordinates of the image after
a 270" clockwise rotation about the origin?

E

=il ' What are the coordinates of the image after turning
the figure 90" to the right about the origin?

What are the coordinates of the image afier a 270"
counterclockwise rotation about the origin?
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m Modeling Real Life

A carousel is represenied in a coordinate plane with the center of the
carousel at the origin. You and three friends sit at A(—4, —4), B(—3, 0),
C(—1, —2), and X{—2, —3). At the end of the ride, your positions have
rotated 270" clockwise about the center of the carousel. What are your
locations at the end of the ride?

A rotation of 270" clockwise about the origin is the same as a rotation of
90" counterclockwise about the origin. Use coordinate rules to find the
locations after a rotation of 90" counterclockwise about the origin.

A point (x, ¥) rotated 90" counterclockwise about the origin results in an
image with coordinates (—y, x).

(% y) ———>(—nx) v
v 4 B
A{—4, —4)— = A'(4, —4) 3
B(—3,0) B'(0, —3) S _J ’fjum 270°
-1, ~2) —— (2, —1) EEEND R ERE
(< e 2
D{(-2,-3) -+ D'(3, -2) PEFURRES
L] DI i Br- -
A | _A,

Your locations at the end of the ride
31‘13;’!.'{4, —4], H’{L’r, —Z-.I:'IJ {?'[EJ = 1},
and D'(3, —2).

5:_@ Self-Assessment for Problem Solving p—

Solve each exercise. Then rate your undersianding of the success criferia
in your fournal

8. You move the red game piece to the
indicated location using a rotation about
the origin, followed by a translation. What
are the coordinates of the vertices of the
game piece after the rotation? Justify

|
your answer. 1
10. 1L DEEPER! Skytyping is a technique L

that airplanes use to write messages in the
sky. 'lhe coordinate plane shows a message typed in the sky over

message say? How can you ransform the message so that it is read

3 : x,'_: _E ', a city, where the positive y-axis represents north. What does the
} i R w LS o
S ..|_‘|,|'_|.E"| _f!;. v

from north to south?

Section 2.3 Rotations



23 practice YRR
HELP with solving the exercises.
PReview & Refresh

Tell whether the blue figure is a reflection of the red figure.
; 2.

DC "

Find ihe circumference of the objeci. Use 3.14 or ? for m.

a_‘_,.-g!
W Concepts, Skills, & Problem Solving

DESCRIBING RELATIONSHIPS Describe the relationship between the given point and
the point A(2, 7) in terms of rotations. (See Exploration 1, p. 55.)

6. B(7, —2) 7. C(-7,2) 8. D(-2 -7)

IDENTIFYING A ROTATION Tell whether the blue figure is a rotation of the red
figure about the origin. If 50, give the angle and direction of rotation.

q, 10. “r‘ 1 ¥7¥)
e |
v i O
I L1
djlz i |
B
Bl s
t | R N
11. 12.
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ROTATING A FIGURE 'The vertices of a figure are given. Rotate the figpure as described.
Find the coordinates of the image.

13. A(2, —2), B(1, —1), C(4, —3), D(2, —1) 14. F(1,2),G(3,5), H(3,2
307 counterclockwise about the origin 180" about the origin

15. .-”_'I]rl}r K[_zrllr““{_dr _:ﬂ 16. P[—E, Jl]r Q{_],"i},H(_E, 1],5[—3,1]
90" clockwise about the origin 270" clockwise about the origin

17. W(—6, —2), X(—2, —2), ¥(-2, —6), Z(—5,—6)  18. A(1, —1), B(5, —6), C[1, —6)
270" counterclockwise about the origin 90" counterclockwise about the origin

19. YOU BE THE TEACHER ‘Ihe vertices of a triangle are
A(4, 4), B{(1, —2), and C(—3, 0). Your friend finds the Ald A ——> A [—& 4)
coordinates of the image after a rotation 90° clockwise

about the origin. Is your friend correct?

Lxplain your reasoning.

B{1,=2)——=F5'(2, 1)
€(=3. 0)——= C'(0. —3)

20. @ PROBLEM SOLVING A game show contestant spins the
prize wheel shown. The arrow remains in a tixed position
while the wheel rotates. The wheel stops spinning, resulting in
an image that is a rotation 270" cloclkwise about the center of
the wheel, What is the result?

@ PATTERNS A figure has rotational symmetry if a rotation of 1807 or less
produces an image that fits exactly on the original figure. Determine whether
the figure has rotational symmeiry. Explain your reasoning.

USING MORE THAN ONE TRANSFORMATION 'The vertices of a figure are given.
Find ihe coordinaies of the image after the transformations given.

24. R(—7, —5), 8(—1, —2), I(—1, —5)
Rotate 90° counterclockwise about the origin. Then translate 3 units left
and 8 units up.

25. J(—4,4), K(—3,4), L(—1,1), M(—4,1)

Reflect in the x-axis, and then rotate 180" about the origin.
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CRITICAL THINKING Describe two different sequences of transformations in
which the blue figure is the image of the red figure.

E'E. [ ] =] . 2?. I 1 1 by
3 : 4
— - { 3 .-
1 I E? |
i R X Ti3-2 |0 3 23 f%

3
L
|

.

28. (LD REASONING A trapezoid has vertices A(—6, —2), B(—3, —2), C(—1, —1),
and D{—6, —4).
a. Rotate the trapezoid 1807 about the origin. What are the coordinates
of the imagge?

b. Describe a way to obtain the same image without using rotations.

ROTATING A FIGURE 'Lhe vertices of a figure are given. Rotate the figure as described.
Find the coordinates of the image.

29. D{2, 1), E(2, —2), F(—1,49)
90" counterclockwise about vertex 1)

30. L(—4,—3), M(—1,—1), N(2, —2)
180" about vertex M

31. W(-5,0), X(—1, 4), (3, —1), Z(0, —4)
270° counterclockwise about vertex W

32. D(-3, —4), E(—5, 2), F(1, —1), G(3, —=7)
2707 clockwise about vertex /£

& 33. @ LOGIC Youwantto find the

m treasure locaied on the map at .

You are located at ®. 'The following
transformations will lead you to the
ireasure, but they are not in the correct
order. Find the correct order. Use each
transformation exactly once.

= Rotate 1807 about the origin.
I * Heflect in the y-axis.

=  Hotate 90" counterclockwise
= about the origin.

= ‘Translate 1 unit right and 1 unit up.

34. L [F33Y You rotate a triangle 90° counterclockwise about the origin. Then you
translate its image 1 unit left and 2 units down. The vertices of the final image are
(—5,0), (—2,2), and (—2, —1). What are the vertices of the original triangle?
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Learning Target: Understand the concept of congruent figures.

Success Criteria: = | can identily congruent figures.
* | can desuibe a sequence of rigid molions between bwo congruent figures.

| EXPLORATION 1 Transforming Figures

Work with a pariner.
FLORIDA
STANDARDS a. For each pair of fisures whose vertices are given below, draw the
MAFS.8G12 figures in a coordinate plane. Then copy one of the figures onto a

picce of transparent paper. Use transformations to try to obtain
one of the figures from the other figure.

s A(-5,1), B(=5, —1), C(—2, —4) and D(1, 4), E(1, —1), F(=2, —1)

G(1,2), H(2, —6), J(5,0) and L(—1, —2), M(—2, 6), N(—5, 0)

P(0,0), Q(2,2), R{1, —2) and X(0, 0), ¥(3, 3), Z(6, —3)

A(0, 4), B(3, 8), €(6, 4), (3, 0) and
F(—4, —13), G(—8, 0), H(—4, 3), J(0, 0)

P(—2,1),Q(—1, —2), B(1, —2), (1, 1) and
W(7, 1), X(5, —2), ¥(3, —2), Z(3, 1)

LT[ 4o

3 o —

EEEEEENY S
A | / N
e maw
Math Practice 5 \\f_, I
Interpret Results L |

When you can —1 —A
use translations, '
reflections, and
rotations o oblain one
figure from another,
what do you know b. Which pairs of figures in part (a) are identical? Explain your reasoning.
about the side lengths
and angle measures of
kﬂ'f figures? p ¢. Figure A and Figure B are identical. Do you think there must be a
sequence of transformations that obtains Figure A from Figure B?

Lixplain your reasoning.

Ci %
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A rigid motion is a ransformation that preserves length and angle measure.

Key Vocabulary "’)) Translations, reflections, and rotations are rigid motions.

rigid motion, p. 64
congruent figures,

congruent angles, ik Kﬂy !dsa
p. 64 e
m;g;fm sides, Congruent Figures

I'wo figures are congruent figures when one can be obtained from the
other by a sequence of rigid motions. Congruent figures have the same
size and the same shape. Angles with the same measure are called
congruent angles. Sides with the same measure are congruent sides.

'The triangles below are congruent.

Corresponding angles of
congruent figures are congruent.
T N
The symbol means A g’ ¥ L e F
triangle. The symbol = —— - s
means is congruent to. Comesponding sides of
In the Key Idea, i congruent figures are congruent.
AMABC = ADEF,
In diagrams, matching Sides Angles
arcs indicate - _—
kcnngruent angles. L. AB = DE, BC = EF,AC = DF LA= LD, 2B= /B AC=/F

m Identifying Congruent Figures ~

Identify any congruent figures in the

Q AR O
coordinate plane. i W
- . - ._i .
= ADEFis a translation 1 unit left and /M| [N L
gﬂ;?u‘::ég'g 5 5 units down of AMNP. So, ADEF and R A c
i q—3—= iy I 2 3 4
staterment, make sure AMNE are Congruesd, IF ' i 'r_l
to ist the JETHCES MABC s areflection in the y-axis _ _ i Lz 1] ' 12
of the figures in the f AJKL. So, AABC and AJKL D E
0 (L. So, Jan et ! |
correct order. K

are congruent.

Try It

1. A triangle has vertices X(0, 4}, ¥{4, 4), and Z(4, 2). Is AXYZ
congruent to any of the riangles in Example 1? Explain.

/
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m Describing a Sequence of Rigid Motions

The red figure is congruent to the blue figure. Describe a sequence of
rigid motions between the figures.

50, one possible sequence of rigid

'lThe orientations of the figures are different.
You can rotate the red figure 90" to match the
orientation of the blue figure.

After rotating the red figure, you can iranslate
its image to the blue figure,

motions is to rotate the red figure 907

counterclockwise about the origin and
then ranslate the image 4 units up.

Try It

2. Describe a different sequence of rigid motions between the figures.

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

in your journal.

N

¥
'-‘__-.

|
[ |

el

=Y

=@ Self-Assessment ror c oncepts & Skills —

7] | [ 3. IDENTIFYING CONGRUENT FIGURES (Jse the coordinate plane shown.
e
L WL | c a. ldentify any congruent figures.
2
i b. Arectangle has vertices W(—4, —1), X(—4, 2), ¥(—1, 2}, and
— E3 . - = A'i —1 qD; Z(—1, —1). Is Rectangle WXYZ congruent to any of the rectangles
i 0 T i = in the coordinate plane? Explain.
| e 5 RIGID MOTIONS ‘The red figure is congruent to the blue figure.
Il y M Describe a sequence of rigid motions between the figures.

4, | ' ¥ | 5. by
; ! +4
| 1 T p— 3
L 1 2 2
| [ 1 [*
: ¥
2
3

-1 I

o, I

Section 2.4 Congruent Figures
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Modeling Real Life ~N

You can use the butions shown at the left to transform objecis in a
computer program. You can rotate objects 90° in either direction and
reflect objects in a horizontal or vertical line. How can you transform
the emoji as shown below?

Original

o D

When you rotate the emoji 90" counterclockwise, the tongue is in the
wrong place. Reflect the emoiji in a horizontal line to move the tongue
to the correct location.

L

To transform the emoji as shown, you can use a 90" counterclockwise
rotation followed by a reflection in a horizontal line.

/

53—9 Self-Assessment for Problem Solving —

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

: byl 11 6. In the coordinate plane at the left, each grid line represents 50 feet.
L Lach figure represents a pasture.
= a. Are the figures congruent? Use rigid motions to justify your answer.
1
- WEE b. How many feet of fencing do you need to enclose each pasiure?
4-3-2. |0 1 |

Original Image

| | e 0 7. Ahome decorator uses a computer
3t o Ll to design a floor tile. How can the i
L L ¥ ] decorator transform the tile as shown? ‘
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2 - 4 Pra Cti ce @ (20 o Ellfgl'd'sasthﬁm tf‘f get)
HELP with solving the exercises.

P Review & Refresh

The vertices of a figure are given. RHotate the figure as described. Find the coordinates

of the image.
1. A(1,3), B(2,5), C(3,5), D(2,3) 2. F(—2,1),G(—1,3),H(3,1)
90° counterclockwise about the origin 180" about the origin

Factor the expression using the greatest common factor.

3. dn—32 4. Jw+ 66 5. 2y—18

B> Concepts, Skills, & Problem Solving

TRANSFORMING FIGURES 'lhe vertices of a pair of figures are given. Determine
whether the figures are identical. (5ee Exploration 1, p. 63,

6. G(0,0), H(3,2), J(1, —2) and L(—1, 0), M(2, 2), N(0, —3)

7. A(—2,-1),B(—2,2),C(—1,1), D(—1, —2)and F(—2,0), G(—1,1), H(2,1), /(1, 0)

IDENTIFYING CONGRUENT FIGURES ldentify any congruent figures in the
coordinate plane.

B dh}'i . 9 7
Emﬂ' = :

. pD| |

_;_ﬂur | [Elo ' I._

Fl-= lel |ad 3 y A x

I Q.x.[l‘ 3
L I=ht 111

DESCRIBING A SEQUENCE OF RIGID MOTIONS 'The red figure is congrueni to the
blue figure. Describe a sequence of rigid motions between the figures.

10. | byl f 11 [ ] T #r]
5.! —t 1T - 1
=5 — T3 1 I al
| vd | l
::.--ME / == f x
I —r—T | 1
—a-3-z |o] 1 z 3 ax a—3—2 |a] 1 2 34k
2 [ lz I
5 R | L
1 | 1
1 |
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12. YOU BE THE TEACHER Your friend describes a sequence of rigid motions
between the figures. 1s vour friend correct? Lxplain your reasoning.

ELLL s _

|

3

i
|
|
|
|
2

Eeflect the red figure [
inthe x-axis, and then [ ] ' |
translate it left 5 units. a-3-2 |o| 1 3 4zl
HERNE.
L1111
L

Stamass

MAMING CORRESPONDING PARTS 'lhe figures are congruent. Name the
corresponding angles and the corresponding sides.

13. G 14,
i ! /
A \ \ /
= ,l_._ I'., ."I ’}_zl X
C N \ /
’ . i :

15. MODELING REAL LIFE You use a computer
program to transform an emoji. How can
you transform the emoji as shown?

P

A

(7]

16. CRITICAL THINKING T'wo figures are congruent. Are the areas of the two figures
the same? the perimeters? Explain your reasoning.

17. L3 302 ‘Ihe houses are identical.

A
a. What is the length of side LM? /\
b. Which angle of JKLMN corresponds E B 20 ft
to Z£D? 12 ft
N
¢. Side AB is congruent to side AE. What D =
is the length of side AB? What is the s i

perimeter of ABCDE?

Ly
E +
B=
- AN 18. (@D REASONING ''wo constellations
i L3 I are represented by the figures in the
-4 ) o
s coordinate plane shown. Are the figsures
i L congruent? Justfy your answer.
2 | S
-t.:l 1 .:E 3 '1 5. B T HI-":

Transformations
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2_ 5 Dilations

Learning Target: Dilate figures in the coordinate plane.

Success Criteria:  « | can identily a dilation.
* | can find the coondinates of a ligure dilated with respect o the origin.
= | can use coordinales to dilate a figure with respect to the origin.

The Meaning of a Word B Dilate

When you have your eyes checked, dilates one or both of the pupils
%EE%THDS the optometrist sometimes of your eyes.
MAFSEG13

3L Dilating a Polygon

Work with a pariner. Use geomeiry sofiware.

a. Draw a polygon in the coordinate plane. Then dilate the polygon
Math Practice with respect to the origin. Describe the scale factor of the image.

Consider Similar ' N ) Sample
Problems Peins
Hnw_dn-a your 51 AL )
provious work with
stale drawings help a B(2, 1)
you understand the o) Al B ci2. o)
LI'DFIEEF[ of dilations? J .\..‘.- SBQIHEI'I!}S
8 b AB =1
W Ae—eB 5 BC =1
. Ic Nl AC =141
o 1 - ] ] 4 § B 7 -] 3 Ar'g]es
Available ar BigldeasMarh.com. Tt ==
; msB = 90"
msC = 45°

b. Compare the image and the original polygon in part (a). What do you
notice about the sides? the angles?

¢. Describe the relationship between each point below and the
point A(x, y) in terms of dilations.

B(3x, 3y) C(5x, 5v) D(0.5x, 0.5y)

d. What are the coordinates of a point £(x, y) after a dilation with respect
to the origin by a scale factor of k?
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€
- A dilation is a rransformation in which a ‘%’
A scale drawing '5‘3" figure is made larger or smaller with respect to a @
example of a dilalion-  1oint called the center of dilation. In a dilation, i 3 ®
the angles of the image and the original figure ditation *——__

are congruent.

Identifying a Dilation ~\

Tell whether the blue figure is a dilation of the red figure.

e D " A
>

center of dilation, p. 70
scale factor, p. 70

Lines connecting corresponding ‘The figures have the same
vertices meet at a point. size and shape. The red figure
- slides to form the blue figure.
—_— )
__,,-—”"ffdl\ o So, the blue figure is not a

e __J,/_f: y/ dilation of the red figure.
———

It is a rranslation.

50, the blue figure is a
dilation of the red figure.

Tﬂ" It tell whether the blue figure is a dilation of the red figure.

In a dilation, the value of the ratio of the side lengths of the image to the
corresponding side lengths of the original figure is the scale factor of the dilation.

=

f 1
@3“@ Key ldea —
® Dilations in the Coordinate Plane 5 i
* R
- when the Words 'lo dilate a figure with respect to the | 1 | =
In this mm:;iil.atiﬁﬂ origin, multiply the coordinates of 2
; E;::laspldﬁ od, itis each veriex by the scale factor k. I | =
s L ~ -
the origin. Algebra (x, y)—» (kx, ky) 0 15 6 71
« When & = 1, the dilation is an enlargement.
« When i = 0and k < 1, the dilation is a reduction.

.
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]

&
n check yout
T:f;g drawing a line
rom the origin through
Ea{h yeriex I:]f
original figure. The
yertices of the image

chould lie on

m Dilating a Figure N\

'The vertices of a triangle are A(1, 3), B(2, 3), and C(2, 1). Draw the image
after a dilation with a scale factor of 3. ldentify the type of dilation.

Multiply each x- and y-coordinate by the scale factor 3.

(x, ¥) — (3x, 3y) by g

|-a
: '/\(
B(2,3)—=B'(3-2,3-3)—=B'(69) [

5
{2, 1) =3 +2,3«1})—» (6, 3) [-4 //
‘lhe image is shown at the right. The

dilation is an enlargement because
the scale factor is greater than 1.

A(L,3)—=A'(3+1,3-3)—»A'(3,9)

Try It

3. WHAT IF? Triangle AB( is dilated by a scale factor of 2. What are the
coordinates of the image?

.

Dilating a Figure ~N

The vertices of a rectangle are W(—4, —6), X(—4, 8), ¥(4, 8), and £(4, —6
Draw the image after a dilation with a scale factor of 0.5. ldentify the type
of dilation.

Multiply each x- and y-coordinate by the scale factor 01.5.
(x, ¥) — (0.5x, 0.5y)

W(—4, —6) —= W' (0.5« (—4), 0.5« {—6)) — W'[{—-2, —3)

A

¥{4,8) ——= ¥'(0.5. 4,05 . 8) — ¥'(2,4)

X(—4,8) = X'(0.5+(—4),05 «8)—X'(

Z(4, —6) —> Z'(0.5 - 4,05 « (—6)) —= Z'(2, —3)

‘The image is shown at the right. The
dilation is a reduction because the scale
factor is greater than 0 and less than 1. -8

Try It

4. WHAT IF? Rectangle WXYY is dilated by a scale factor nf . What are the
coordinates of the image?

o
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m Using More than One Transformation .

The vertices of a trapezoid are A(—2, —1), 8{—1, 1), C(0, 1), and D(0, —1).
Dilate the trapezoid using a scale factor of 2. Then translate it 6 units right
and 2 units up. What are the coordinates of the image?

dll- ¥ | Bn" .Cﬂ:
Draw ABCD. Then dilate itﬁ ——1 311111 { | Translate the dilated
with respect to the origin | | {8 - E _ "=+ figure 6 units right
using a scale factor of 2. i == f—'i Tad EEEGR .anl:l 2 units up. |
5 —4 ol 13 2 4 5 b1
EErpir SEsnsu
AT D

The coordinates of the image are A"(2, 0), B"(4, 1), C"(6, 1),
and ['(6, 0).

Try It

5. WHAT IF? Trapezoid ABCD is dilated using a scale factor of 3, and then
rotated 180 about the origin. What are the coordinates of the image? _)

=@ Self-Assessment for Concepts & Skills e

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

IDENTIFYING A DILATION Tell whether the blue figure is a dilation of

the red figure.
7. :

o

8. DILATING A FIGURE The vertices of a rectangle are J{1, 8),
K(12, 8), L(12, 4), and M(4, 4). Draw the image after a dilation

with a scale factor of ;-. ldentify the type of dilation.

9. VOCABULARY How is a dilation different from other
transformations? __,)
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m Modeling Real Life ~N

A wildlife refuge is mapped on a coordinate plane, where each grid line
represents 1 mile. The refuge has vertices J(0, 0), K(1, 3), and L(4, 0).

An expansion of the refuge can be represented by a dilation with a scale
factor of 1.5. How much does the area of the wildlife refuge increase?

...-:‘lh ;

Multiply each x- and p-coordinate by the scale factor 1.5. Then find the area
of each figure.

-

W W s WM =l
=

(x, y) — (1.5x, 1.5y)

J(0,0) — J'(1.5 + 0, 1.5 = 0) — J'(0, 0) K

K{1,3) —»K'(15+1,1.5 -3) —= K'(15,45) - K\

L(4,0) —> L'(1.5 « 4, 1.5 = 0) —> L'(6, 0) : TN N
; .

'The original figure is a triangle with a base of 4 miles and a height of 3 miles.
'IThe image has a base of 6 miles and a height of 1.5 miles. Use the formula for
the area of a triangle to find the areas of the original fisure and the image.

i
I=
-
-
i
=t
|
H

/
p 4

(riginal Figure Image
— ;hh Write the formula. ihﬁ
= ;{4){:51 Substitute for b and . ;{hiﬁ 5)
=6 Simplify. = 13.5

5o, the area of the wildlife refuge increases 13.5 — 6 = 7.5 square miles.

ety

\f'_

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

A photograph is dilated to fit in a frame, so that its area after the
dilation is 8 times greater than the area of the original photograph.
What is the scale factor of the dilation? Explain.

G_DEEFER! 'lhe location of a water treatment plant is mapped

using a coordinate plane, where each unit represents 1 foot. The
plant has vertices (0, 0), (0, 180), (240, 180), and (240, 0). You dilate

: : 1 i
the figure with a scale factor of a What are the coordinates of the

image? What do you need to change so that the image accurately
represents the location of the plant? Explain your reasoning.

Section 2.5 Dilations

,-50 Self-Assessment for Problem Solving —y
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HELP with solving the exercises.

P Review & Refresh

‘The red figure is congruent to the blue figure. Describe a sequence of rigid motions
between the figures.

Tell whether the ratios form a proportion.

3. 3:5and15:20 4, 2to3and 12to 18 5 7:28and 12:48

B Concepts, Skills, & Problem Solving

DESCRIEING RELATIONSHIPS Describe the relationship between the given point and
the point A(8, 12) in terms of dilations. (See Exploration 1, p. 69.)

6. B(16,24) 7. C(2,3) 8. D(6,9)

IDENTIFYING A DILATION Tell whether the blue figure is a dilation of the red figure.

T
WE @&

13. 14.
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DILATING A FIGURE 'lhe vertices of a figure are given. Draw the figure and its image
after a dilation with the given scale factor. ldentify the type of dilation.

15. A(1,1), 8(1,4), C(3,1): k=1 16. D(0, 2), £(6, 2), E(6,4); k = 0.5

17. G(—2, —2), H(—2,6),J(2,6); k=025 18. M(2,3), N(5,3), P(5,1); k=13
19. Q(—3,0), B(—3,6), I'(4,6), U{4,0); k = ;
20. v(—2,—2), W(—2,3),X(5,.3), Y(5, —2); k=5

21. YOU BE THE TEACHER Your friend finds
the coordinates of the image of A ABC after Al2,5)_» A(2+2,2.5)_5 A'(4,10)

a dilation with a scale factor of 2. Is your B{2.0)—» B'{2+2,2+-0)—» B'{4.0)
friend correct? Lxplain your reasoning. - - sl
— LA 0)—»C(242-0)—C'(8,0)

FINDING A SCALE FACTOR The blue figure is a dilation of the red figure. ldentify the
type of dilation and find the scale factor.

22, 1 A [i] [ ] 23. tx
# . - '] . - 1 i R 4
f
5 | . - ] { =
i A - - - i —
2 C, " 8 —-— | -
_-.I c " :
L-2 % 4-5 5 7 Bx i
28, [ kel | 1142 1 be 25, by
/ K ! [F
10 )17 A i - b6 B |0 18 1:2 16 x|
. | | | al2l _(F'|
i 4 |(a) 2 x ,._.-:' ] |
| L - 1 . + | I. P.. - 16 ﬁ_l_-,ﬁ :
BICAEFERAN 9 o i i O S
b g ——— 10— L | 1L [ Y )
L 30 1 00 K T S ) 'l

USING MORE THAN ONE TRANSFORMATION 'The vertices of a figure are given.
Find the coordinaies of the image after the transformations given.

26. A(—5,3), B(—2,3),C(—2,1), D(—5,1)
Reflect in the y-axis. Then dilate using a scale factor of 2.

27. F(—9, —9), G{—3, —6), H(—3, —9)
Dilate using a scale factor of j 'Then translate 6 units up.
28. J(1,1), K(3,1),L(5,1)

Rotate 80" clockwise about the origin. Then dilate using a scale factor of 3.

Section 2.5 Dilations
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29. @ LOGIC You can use a flashlight and a shadow puppet (your hands)
to project shadows on the wall.

a. Identify the tvpe of dilation.
b. What does the flashlight represent?

c. 'lThelength of the ears on the shadow puppet is
3 inches. The length of the ears on the shadow
is 4 inches. What is the scale factor?

d. Describe what happens as the /’
shadow puppet moves closer § /'_,-"“'
to the flashlight. How does
this affect the scale factor?

30. '@ REASONING A triangle is dilated using a scale factor of 3. The image is

: . 1 ;
then dilated using a scale factor of 5 What scale factor can you use to dilate

the original triangle to obtain the final image? Explain,

CRITICAL THINKING 'lThe coordinate notation shows how the coordinates of a figure
are related to the coordinates of its image after transformations. What are the
transformations? Are the figure and its image congruent? Explain.

31. (x, ) —» (2¢ + 4, 2y — 3) 32. (x,y)—=>(—=x—Ly—2) 33. (ty) = (:t —;J’]

@ STRUCTURE 'The blue figure is a transformation of the red figure. Use
coordinate notation to describe the transformation. Explain your reasoning.

34. | }v : s T 08 | cl
+8 1 1 1 1 1 ] 1 . ] 1 1 " |
=T 7
{6 f- &

B 5 R
HESE
il A D
t3 f3 e
L L3 u !
= Al oy |
].. --I——--- . ———— Ir_ - -t
) Of 1 2 34 5 6 7 Bx

36. @' NUMBER SENSE You dilate a fipure using a scale factor of 2, and then
translate it 3 units right. Your friend translates the same figure 3 units right
and then dilates it using a scale factor of 2. Are the images congruent? Explain.

37. @ PROBLEM SOLVING 'The vertices of a trapezoid are A(—2, 3), B(2, 3),
C(5, —2), and D(—2, —2). Dilate the trapezoid with respect to vertex A using a
scale factor of 2. What are the coordinates of the image? Explain the method
you used.

38. L DEEPER Y figure is dilated using a scale factor of —1. How can you

obtain the image without using a dilation? Explain your reasoning.

Chapter 2 Transformations



Learning Target: Understand the concept of similar figures.

Success Criteria:  « | can identily similar figures.
= | can deswibe a similarity translormation between two similar figures.

¥ EXPLORATION 1 Transforming Figures

Work with a pariner. Use geomeiry sofiware.

FLORIDA
STANDARDS a. For each pair of fisures whose vertices are given below, draw the
MAFS £.G.1.4 - figures in a coordinate plane. Use dilations and rigid motions to try

o obtain one of the figures from the other figure.

e A(—3,6), B(0, —3), C(3,6) and G(—1, 2), H(0, —1), J(1, 2)

D(0, 0), E(3, 0), F(3,3) and L(0, 0), M(0, 6), N(—6, 6)

P[-L [}-}r Q{'Ilr 2}, H{?: ﬂ_} and X{_lﬂ D]J Y{_da E]! A-7, u}

A(—3,2), B(—1,2),C{—1, -1), D(—3, —1) and
F(6,4), G(2, 1), H(2, —2), J(6, —2)

P(—2, 2], Q—1, —I]. K1, —]}, 5(2,2)and
W(2, 8), X(3, 3), ¥(7, 3), (8, 8)

Ay »C
\“-. ) J/
'._"" . .-"'
LY i
\ "
b N\ /
! a .|:l _I_r
4 X 2 \ % I?' f 2 3 4
'
X _”;
-'\.H fl'r
[ o E
Math Practice
Available at BigldeasMatl.com.
Interpret Results
When you need a
dilation to obtain one b. Isa scale drawing represented by any of the pairs of figures in part (a)?
figure hxn_anulim. Lixplain your reasoning,
what does it tell you
m? lengths c. Figure A is a scale drawing of Figure B. Do you think there must be
o the fickre<? a sequence of transformations that obtains Figure A from Figure B2
b - Lixplain your reasoning.
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Dilations do not preserve length, so dilations are not rigid motions. A similarity

Key Vocabulary "’)) transformation is a dilation or a sequence of dilations and rigid motions.

similarity
transformation,
p. 78

similar figures, p. 78

Similar Figures

Two figures are similar figures when one can be obtained from the other
by a similarity transformation. Similar fisures have the same shape but
not necessarily the same size. 'The iriangles below are similar.

Comesponding angles of -
| similar figures are congruent. | .

B.7 b
A /{}\'ﬁ:\ C ) ] :
| Corresponding side lengths of

similar figures are proportional.

The symbaol o means
is similar to. Side Lengths Angles

In the Key Idea ' =
g J A8 _BC _AC RIS, W W B W

AABC ~ ADEF. DE EF  DF

\

Identifying Similar Figures N

Determine whether A ARC and £ JKL are similar.

Compare the coordinates of the vertices. Ti. =% 1 T T |
A(0,3)—= A’(2 - 0,2 - 3)— J(0, 6) i 2
B(3,3)—=B'(2-3,2-3)—*K(6,6) : al =
G(3,0)—> ('(2 + 3,2 + 0) —> L(6, 0) D
similarity statement, o A JKL is a dilation of AABC using a scale factor of 2. ,] T Nel Nel,
make sure to list the R EEER

vertices of the figures S0, AABC and AJKL are similar,
in the correct order.

Try It

1. Atriangle has vertices D(0, 1), £(5, 1), and F(5, 0). Is A DEF similar to
AABCand AJKL in Example 17 Explain.

J
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m Describing a Similarity Transformation ~

The red figure is similar to the blue figure. Describe a similarity
transformation between the figures.

1T T1T1

By comparing corresponding side lengths, you can see that the blue figure
is one-half the size of the red figure. S0, begin by dilating the red figure with

- ) 1
respect to the origin using a scale factor of 5

After dilating the red figure, you need to reflect the figure in the x-axis.

S0, one possible similarity transformation is to dilate the red figure with

respect to the origin using a scale factor of _1 and then reflect the image

in the x-axis,

Try It

2. Can you reflect the red figure first, and then perform the dilation to
obiain the blue figure? Explain.

>

L
EE:é Self-Assessment for ¢ oncepts & Skills —

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

Y| F G 3. IDENTIFYING SIMILAR FIGURES In the coordinate plane at the lefi,
determine whether Rectangle ARCD is similar to Rectangle EFGH,
Explain your reasoning.

= K W -

|

I

|

|

| y

[-a-3-2 To| [g] = Y 4. SIMILARITY TRANSFORMATION 'lhe red
|

|

|

- ¥ I [ | I
- 7 -
. 3 triangle is similar to the biue triangle. ) I 1 o %

0 a 5 & i 5 i
Describe a similarity transformation 116 15w 8 | W‘__
= 1 €| £, [H between the figures. : 'l L
2 1 |
1 —1 !

of 1 A5 & T

F
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m Modeling Real Life ~N

An artist draws a replica of a painting that i
is on a remaining piece of the Berlin Wall. i
‘The painting includes a red trapezoid. The
shorter base of the similar irapezoid in the
replica is 3.75 inches. What is the heighit I
of the trapezoid in the replica?

12 in.E

Painting
Because the trapezoids are similar, corresponding
side lengths are proportional. So, the ratios 3.75: 15 3.75 in.
and ki : 12 are equivalent. Use the values of the ratios h B
to write and solve a proportion to find h. Replica
: ! , .
ki = Write a proportion.
15 12
1200 =394 i Multiplication Property of Equality
15 12
3=nh Simplify.

50, the height of the trapezoid in the replica is 3 inches.

Another Method lhe replica is a scale drawing of the painting with

a scale factor of 3]?55 - i. 50, the height of the trapezoid in the replica

is :- the height of the trapezoid in the painting, :-{12} = 3 inches. /

ot

stk
‘.E_:.l Self-Assessment for Problem Solving —

L

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

5. A medical supplier sells gauze in large and small rectangular sheets.
,.! Alarge sheet has a length of 9 inches and an area of 45 square inches.
Asmall sheet has a length of 4 inches and a width of 3 inches. Are the
| sheets similar? Justify your answer.

6. 'The sail on a souvenir boat is similar in shape to the sail on a sailboat.
'The sail on the sailboat is in the shape of a right triangle with a base of
9 feet and a height of 24 feet. The height of the souvenir’s sail is 3 inches.
What is the base of the souvenir's sail?

1. DEEFER! A coordinate plane is used to represent a cheerleading
formation. The vertices of the formation are A(—4, 1), 8(0, 8), C{4, 4),
and (0, 6). A choreographer creates a new formation similar to the
original formation. Three vertices of the new formation are /[ -2, —2),
K(D, —1), and L{2, —2). What is the location of the fourth vertex? Explain.
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2 . 6 Pra Cti ce 9 Go to Eﬁgfdsa;Haiﬁm to get)
HELP with solving the exercises.

P Review & Refresh

Tell whether the blue figure is a dilation of the red figure.

3. You solve the equation § = fw + 2wh for w. Which equation is correct?

5— ¥ 85— 2k
A w= B. w= !
2k

- 5‘
£ 2R

B> Concepts, Skills, & Problem Solving

TRANSFORMING FIGURES 'The vertices of a pair of figures are given. Determine
whether a scale drawing is represented by the pair of figures. (See Exploration 1, p. 77.)

4. A(—8, —2), B(—4,2), C(—4, —2)and G(2, —1), H(4, —1), J(2, —3)
5. A(0,3), B(3, 4), C(5,3), D(3, 2) and F{—4, 1), G(—1, 5), H(5, 3), J(3,2)

C. w D. w=8—-¢—2h

IDENTIFYING SIMILAR FIGURES Determine whether the fipures are similar.
LExplain your reasoning.

6. | f¥] BHEE 7. [ fr1

LR SR - -}

= ke W& & o= B
e
o
i
| | |
1
" TR —|
| |
] |
| - - [

= kW & W
1=
]
A4
]
|
|

o 1 2 3 4 56 7 8= oeC| 2 {£E]| 5 6 7 #x

IDENTIFYING SIMILAR FIGURES Draw the figures with the given vertices in a
coordinate plane. Which figures are similar? Lxplain your reasoning.

8. Rectangle A: (0, 0),(4,0), (4, 2), (0,2)
Rectangle B: (0, 0), (—6, 0}, (—6, 3), (0, 3)
Rectangle C: (0, 0), (4, 0), (4, 2), (0, 2)

9. FigureA: (—4,2),(—2,2),(—2,0),(—4,0)
Figure B: (1,4),(4,4),(4,1),(1,1)
Figure C: (2, =1),{5; —1), {5, —3), (2. —3)
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DESCRIBING A SIMILARITY TRANSFORMATION 'The red figure is similar to the blue
figure. Describe a similarity transformation between the figures.

10. ¥l 11. ¥
] \""\ 1
i.. L3 L S \\1‘
[ | ¥ | 1
] 5 1
25 IRl 4 - -
\""i_ | ~4-3-2. 0] 1 2 4 x
2 2
] ! - J g 4
- A
G6-5—1—-3-2 |0y

12. MODELING REAL LIFE A barrier in the shape of a rectangle
is used to retain nil spills. On a blueprint, a similar barrier is
Y inches long and 2 inches wide. The width of the actual
barrier is 1.2 miles. What is the length of the actual barrier?

13. @ LOGIC Are the following figures alutays, sometimes, or never similar? Explain.

a. two triangles b. twosquares ¢. tworectangles

14. CRITICAL THINKING Can you draw two quadrilaterals each having
twa 130" angles and two 50" angles that are not similar? Justify your answer.

15. (D REASONING ‘The sign is rectangular.

a. You increase each side length by 20%. Is the new WELCOME TO
sign similar to the original? Explain your reasoning.

#’ﬁﬁyﬁ

THE EVERGHREEN STRIE

b. Youincrease each side length by 6 inches. Is the new
sign similar to the original? lixplain your reasoning.

16. 13 DEEPERIINY person standing 20 feet from a
sireetlight casts a shadow as shown. How many
times taller is the streetlight than the person?
Assume the triangles are similar.

b

17. GEOMETRY Use a ruler to draw two different isosceles triangles
similar to the one shown. Measure the heights of each riangle.

a. Are the ratios of the corresponding heights equivalent
to the ratios of the corresponding side lengths?

fr— g =

b. Do vou think this is true for all similar triangles? Explain.

T T T

18. CRITICAL THINKING Given AABC ~ ADEFand ADEF ~ AJKL,

=4
-
w
&
w
&

is AABC — AJKL? Justify your answer.
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2 Perimeters Ej‘m’d INGESR
[ |

of Similar Rigures

Learning Target: Find perimeters and areas of similar figures.

Success Criteria: = | can use corresponding side lengths to compare perimelers of similar figures,
* | can use corresponding side lengths to compare areas ol similar figures.
= | can use similar figures o solve real-lile problems involving perimeter and area.

Comparing Similar Figures

Work with a pariner. Draw a rectangle in the coordinaie plane.

a. Dilate your rectangle using each indicated scale factor k.
'Then complete the table for the perimeter /? of each rectangle.
Describe the patiern.

k=2 | k=3 |k=4|k=5 k=6

——{ ﬂriginal Side

- P=

0g 1 23 4 5 B T B.X¥

b. Compare the ratios of the perimeters to the ratios of the corresponding

FLORIDA side lengths. What do you notice?
STANDARDS
Applying v ¢. Repeat part (a) to complete the table for the area A of each rectangle.
MAFS.B.G.1.4 Describe the pattern.
: Original Side | , _ o = - -
Math Practice evahe | =2 E=F | k=a | k=5 k=6
Look for Patterns A=
How can you use the
pattem in part (c) to
find the area of the d. Compare the ratios of the areas to the ratios of the corresponding
rectangle alter . v
a dilation using any side lengths. What do you notice?
scale factor?
b e. 'The rectangles shown are similar. You know the perimeter and the area

of the red rectangle and a pair of corresponding side lengths. How can you
find the perimeter of the blue rectangle? the area of the blue rectangle?

Section 2.7 Perimeters and Areas of Similar Figures 83



@@ Key ldea

Perimeters of Similar Figures E

When two figures are similar, the value of
the ratio of their perimeters is equal to the
value of the ratio of their corresponding g

side lengths. .. D F

Perimeterof AABC AR BC AC A c

Perimeter of & O08F DE  EF DF

"
m Comparing Perimeters of Similar Figures sy
q Find the value of the ratio
L (red to blue) of the 4
You can think : perimeters of the | &
of the red Tgﬂi;?; similar rectangles.
of the biug 'E":talﬁlfé Perimeter of red rectangle 4 _ 2
where the IEE[:';D‘E!"IE Perimeter of blue rectangle 6 3
side leng
. .
5{312&13“{5‘ :l:ﬁ:?,:'; The value of the ratio of the perimeters is i
of the ra ¥
scale factor

Try It

1. 'The height of Figure A is 9 feet. 'The height of a similar Figure B is
15 feet. What is the value of the ratio of the perimeter of A to the
perimeter of B ?

@’@ Key ldea

Areas of Similar Figures 3

When two figures are similar, the value
of the ratio of their areas is equal to the
sguare of the value of the ratio of their B

corresponding side lengths. .ﬁ b F

A |9

Area of AABC (au)i [H:;)E (.4(.'}2
Area of ADEL DE EF DF

L

84 Chapter 2 Transformations




m Comparing Areas of Similar Figures N

Find the value of the ratio (red to blue) of the areas of the
similar triangles.

Area of red riangle

E. ]2
s 10

Area of hlue triangle

_ [—"

5
9
25

i = P |
Ihe value of the ratio of the areas is et

=

Try It

2. 'lThe base of Triangle P is 8 meters. The base of a similar Triangle ()
is 7 meters. What is the value of the ratio of the area of P to the area
of ()7

>

Self-Assessment for ¢ oncepts & Skills p—

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

COMPARING PERIMETERS OF SIMILAR FIGURES Find the value of the
ratio (red to blue) of the perimeters of the similar figures.

COMPARING AREAS OF SIMILAR FIGURES Find the value of the ratio
(red to blue) of the areas of the similar figures.

WA s )
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Modeling Real Life ~N

A swimming pool is similar in shape to a volleyball court. Find the
perimeter " and the area A of the pool.

'The rectangular pool and the court are similar. 50, use the ratio of
corresponding side lengths to write and solve proportions to find the
perimeter and the area of the pool.

Perimeter Area
Perimeter of court ~ Width of court Area of court Width of court 2
Perimeter of pool  Width of pool Area of pool Width of pool
60 10 200 (m]ﬂ
IS 18 A 18
18 yd :
_ 1080 = 100 o
A 324
"r 108 =p
| 10 yd 64,800 = 100A
= 648 = A
Area = 200 yd?
Perimeter = 60 yd So, the perimeter of the pool is 108 vards, and the area is
648 square yards. _/J

Self-Assessment for Problem Solving —s,

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

7. Two similar triangular regions are prepared for development

Grassland Forest
Grassland Perimeter = 240 yd o 45 yd
d
Grassland Area — 2400 yd* / y

a. It costs $6 per foot to install fencing. How much does it cost to
surround the forest with a fence?

b. ‘The cost to prepare 1 square yard of grassland is 515 and the cost
to prepare 1 square yard of forest is $25. Which region costs more to
prepare? Justify vour answer.

8. D'EEFER! You buy a new television with a screen similar in shape
to your old television screen, but with an area four times greater. The
size of a television screen is often described using the distance between
opposite corners of the screen. Your old television has a 30-inch screen.
What is the size of your new television screen? Lxplain.

o
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HELP with solving the exercises.

P Review & Refresh

'The red figure is similar to the blue figure. Describe a similarity transformation
between the figures.

1. | &y | i | 2. ¥
i 8= o | S VY | Eoa L]
| 3 3 T —
al 4 - b J
2
“ugpes i
:‘? _'IE tlﬂ 2 i '!I“:. :'!I 3 =2 ) 3 '!I-;.I:
1 o |y e S T f————
| —4 1
| L] L
Find the area of the figure.
3. I 4, 5. 6 km
16 cm .
3in. 5 km
9 om :
3in. 8 km

W Concepts, Skills, & Problem Solving

COMPARING SIMILAR FIGURES Dilate the figure using the indicated scale facior k.
What is the value of the ratio (new to original) of the perimeters? the areas?
{See Exploration 1, p. 83.)

6. atriangle with vertices (0, 0), (0, 2), and (2, 0); k= 3

7. asquare with vertices (0, 0), (0, 4), (4, 4), and (4, 0); k = 0.5

PERIMETERS AND AREAS OF SIMILAR FIGURES Find the values of the ratios
(red to blue) of the perimeters and areas of the similar figures.

‘A WA A
Qe '
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USING SIMILAR FIGURES 'lhe figures are similar. Find x.

12. 'lhe ratio of the perimeters is 7: 10. 13. 'lhe ratio of the perimeters is 8: 5.

14. COMPARING AREAS 'lhe playing surfaces of two foosball tables are similar.
‘Lhe ratio of the corresponding side lengths is 10: 7. What is the ratio of the areas?

15. CRITICAL THINKING 'lhe ratio of the side length of
Sguare A to the side length of Square Bis 4:9. The
side length of Square A is 12 yards. What is the
perimeter of Square B?

16. MODELING REAL LIFE 'The cost of the piece of fabric

shown is $1.31. What would you expect to pay for a
similar piece of fabric that is 18 inches by 412 inches?

17. @ PROBLEM SOLVING A scale
maodel of a merry-go-round and the
actual merry-go-round are similar.

a. How many times greater is
the base area of the actual
merry-go-round than the base
area of the scale model? Explain.

b. What is the base area of the actual
merry-go-round in square feet?

18. @ STRUCTURE 'The circumference of Circle K is m
The circumference of Circle L is 47 What is the value

@ of the ratio of their circumferences? of their radii? of
Circle K their areas?
Citdlel. 19. GEOMETRY A triangle with an area of 10 square meters

has a base of 4 meters. A similar triangle has an area of
90 sguare meters. What is the height of the larger triangle?

20. @ PROBLEM SOLVING You need two bottles
of fertilizer to treat the flower garden shown.
How many boitles do you need to treat a similar
garden with a perimeter of 105 feet?

15 ft

21. @ REPEATED REASONING 'Three square mirrors are used for a light reflection
experiment. The ratio of the side length of Mirror A to the side length of Mirror B
is 5 : 6. The ratio of the arca of Mirror B to the area of Mirror C is 16 : 25, 'The perimeter
of Mirror C is 280 centimeters. What is the area of Mirror A? Justify your answer.
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y ~ Connecting Concepts

Using the Problem-Solving Plan

1. Ascale drawing of a helipad uses a scale of 1 ft: 20 fi.
The scale drawing has an area of 6.25 square feet.
What is the area of the actual helipad?

You know the scale of the drawing and

the e
bl the area of the helipad in the drawing. You
are asked to find the area of the actual helipad.
Makeaplan. A scale drawing is similar to the actual object. So, use the

# scale 1 ft: 20 ft and the ratio 6.25 ft* : A ft* to write and solve
a proportion that represents the area A of the actual helipad.

deﬂm 5 Use the plan to solve the problem. Then check your solution.
. /

¥ 2. 'The locations of three cargo ships are

?3 = | shown in the coordinate plane. Each

il——1 180 1 | ship travels at the same speed in the

) “ | o - same direction. After 1 hour, the x- and

|2 L y-coordinates of Ship A increase 80%.

I rrr: ' Llse a translation to describe the change

A T in the locations of the ships. Then find

the new coordinates of each ship.

3. All cireles are similar. A circle with a radius of 2 inches is dilated,
resulting in a circle with a circumference of 227 inches. What is the
scale factor? Justify your answer.

Performance Task Master Puppeteer N

At the beginning of this chapter, you watched a STEAM Video
called "Shadow Puppets.” 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 a9



/_ Chapter Review

» Review Vocabulary

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

1 Go to BigldeasMath.com to download
= _// blank graphic organizers.

N T transformation, p. 44 center of rotation, p. 56 dilation, p. 70
; image, p. 44 angle of rotation, p. 56 center of dilation, p. 70
\ translation, p. 44 rigid mation, p. 64 scale factor, p. 70
- &l reflection, p. 50 congruent figures, p. 64 similarity transformation, p. 78
*1. F line of reflection, p. 50 congruent angles, p. 64 similar figures, p. 78
5* 0 rotation, p. 56 congruent sides, p. 64
"l

o

-~ B Graphic Organizers

M, i You can use a Summary T'riangle to cxplain a concept. Here is an example of

a Sunmmary Triangle for franslating a figure.

Translating
afigure

Slide every point
the same distance in
the same direction.

Examplsﬁ'

T 050 A

’Elida
A

Choose and compleie a graphic organizer

. perimeters of similar figures

to help you study the concept.

1. reflecting a figure
2. rotating a figure
3. congruent figures

% 4. dilating a figure

'”'2' - 5. similar figures

6
7

=" Chapter 2

. areas of similar fizures

Transfoermations

P Good thing ™
[ Chuck Berry didn't
1 feel t'mi Way. of

"1 hope my owner sees my Sl.lmmu Triangle.
| just can't seem te leam roll over’ ”



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

. 2.1 Translations (pp. 43-48)

kLearning Target: Translate figures in the coordinate plane.

| do not understand.

Tell whether the blue figure is a translation of the red figure.

3. 'The vertices of a quadrilateral are W(1, 2), X(1, 4), ¥(4, 4), and Z(4, 2). Draw
the figure and its image after a translation 3 uniis left and 2 units down.

4. ‘The vertices of a triangle are A(—1, —2), B(—2, 2),
and C(—3, 0). Draw the figure and its image after a
translation 5 units right and 1 unit up.

5. Your locker number is 20 and your friend's locker
number is 33. Describe the location of your friend’s
locker relative to the location of your locker.

6. lranslate the triangle 4 units left 7. Describe a translation of the
and 1 unit down. What are the airplane from point A to poini B.
coordinates of the image?

L
B
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\{ 2.2 Reflections (op. 49-59)

‘\Learning Target: Reflect figures in the coordinate plane.

Tell whether the blue figure is a reflection of the red figure.
10

Ve BB o

Draw the figure and its reflection in (a) the x-axis and (b) the y-axis.
Identify the coordinates of the image.

11. A(2,0), B(1, 5), (4, 3) 12. D(—5, —5), E(—5,0), (=2, —2), G(—2, —5)

13. 'lhe vertices of a rectangle are E( —1, 1), F(—1, 3), G{—5, 3), and H({—5, 1).
Find the coordinates of the fizure after reflecting in the x-axis, and then
translating 3 units right.

‘lhe coordinates of a point and its image afier a refllection are given. ldentify
the line of reflection.

14. (—1,—-3)—(1, —3) 15. (2, 1)—=(2,—1)

16. You perform an experiment involving angles of refraction
with a laser pen. You point a laser pen from point L ata
mirror along the red path and the image is a reflection

E
1]
| ! ] — 4 T B 1
in the y-axis. L9 | 4 | ot
R I 4 . -
a. Does the light reach a cat al point 7 Explain. ol G \\|/
o AR

b. You bounce the light off the top mirror so ils path is
a reflection. Whal line of reflection is needed for the

light to reach the cat? Er 'E

Rotations (op. 55-62)

- kLearning Target: Rotate figures in the coordinate plane.

Tell whether the blue figure is a rotation of the red figure about the origin.
If s0, give the angle and the direction of rotation.

7 0N I 8 [ [ v

= P L
o’

L3
1

'1:'.! o] 1 2 ¥ 1K
] | S | e |
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‘The vertices of a triangle are A(—4, 2), B(—2, 2), and C(—3, 4). Rotate the
iriangle as described. Find the coordinates of the image.

19. 180" about the origin 20. 2707 clockwise about the origin

21.

A bicycle wheel is represented in a coordinate plane with the center of the

wheel at the origin. Keflectors are placed on the bicycle wheel at points (7, 1)

and [ —5, —6). After a bike ride, the reflectors have rotated 90° counterclockwise
about the origin. What are the locations of the reflectors at the end of the bike ride?

u_earning Target: Understand the concept of congruent figures.

Identify any congruent figures in the coordinate plane.

22, 23. | Ly | E F
N —--|1 - —
Bl
- 2 .
+ C-- -H- G
Digl | &5
+ -2 I:J 1 2 3 4x
u T 4 ] J
QM B8
I T T
P :N ]

‘The red figure is congruent to the blue figure. Describe a sequence of
rigid motions between the figures.

24, ' | [ ¥¥] 25. | byl
i 4 - +— 4 ] i 1 4
| i _I\" | 3
- v Lo
| ] - | | 1
£ iR nE .
-'I_ [ 0 ! 2 3 'I J:'. | I .3 % 1 ] _I- _I i
2 | - - A
; | - :
; 1" I | L 3
26. 'The figures are congruent. Name A K
the corresponding angles and the /\ /\

corresponding sides.

27.

Trapezoids EFGH and QRST are congruent,

a.

What is the length of side (JH?

F__ 5%t @G R 5
b. Which angle in QRST 34t ., 4t ",
corresponds o £ H7?
E gt H [ T

What is the perimeter of (JRST?
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-@ 2.5 Dilations (pp.69-78

Learning Target: Dilate figures in the coordinate plane.

Tell whether the blue figure is a dilation of the red figure.

‘The vertices of a fizure are given. Draw the figure and its image aftera
dilation with the given scale facior. ldeniify the type of dilation.

30. P(—3,—2), Q(—3,0), R(0,0); k=4

31. B(3,3), C(3,6), D(6,6), L(6,3); k= ;

32. 'The blue figure is a dilation of the red figure. ldentify the

2
type of dilation and find the scale factor. s I
18 <
33. ‘'The vertices of a rectangle are Q{—6, 2), K(6, 2), S(6, —4), el

and 11 —6, —4). Dilate the rectangle with respect to the & B 1

e i 4 3 < £ 5 L T
origin using a scale factor of . Then wranslate it 5 units right | _ (A B
2 Of | 2.3 4 5 Bx

and 1 unit down. What are the coordinates of the image?

& 2.6 Similar Figures (pp. 77-82)

- kLearning Target: Understand the concept of similar figures

34. Determine whether the two figures by
are similar. Explain your reasoning. L
0 A
R
. " P a . 3
35. Draw figures with the given vertices in | [MlL &

a coordinate plane. Which figures are
similar? Explain your reasoning. =

&
=}
B
-
=
=
B2
I 3

Triangle A: (—4, 4),(—2,4), (-2, 0) | (O] |F

Triangle B: (—2,2),(—1,2),(—1,0)
Triangle C: (6, 6), (3, 6), (3,0)
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‘The figures are similar. Find x.
36. = § A
14 in. 20 in. 7in. m 6 C”g M
4 cm
6 cm

2.7 Perimeters and Areas of Similar Figures (op. 83-83)

- ‘\Learning Target: Find perimeters and areas of similar figures,
Find the values of the ratios (red to blue) of the perimeters and areas of the

similar figures.
28 m

38. D 39.
|:>. 16 m
El m Bm

‘The fizures are similar. Find v

40. 'The ratio of the perimeters is5: 7. 41. 'lhe ratio of the perimeters is 6 : 5.

12

Two photos are similar. The ratio of the corresponding side lengths

42,
is 3 : 4. What is the ratio of the areas?

'The ratio of side lengths of Square A
to Square B is 2 : 3. 'The perimeter of
Sguare A is 16 inches. What is the

area of Square B?

43.

44, ‘'The TV screen is similar to the
computer screen. What is the area

of the TV screen?

Area = 108 in.2
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4« Practice Test

Triangles ABC and DEF are congruent.

a
1. Which angle of DEF corresponds to £ZC? S cm “ & om E
| 2. What is the perimeter of DEF? A c A
D F

Tell whether the blue figure is a franslation, reflection, rotation, or

: i dilation of the red figure.
! 3. a /\ 4.
:" "1
v
=
5. 6.
‘Ihe vertices of a triangle are A(2, 5), B(1, 2), and C(3, 1). Find the coordinates
of the image after the transformations given.
7. Heflectin the y-axis. 8. Hotate 90" clockwise about the origin.
" “ 25 9. Heflectin the x-axis, and then rotate 90" counterclockwise about the origin.
) 10. Dilate with respect to the origin using a scale factor of 2. Then translate
2 units left and 1 unit up.
11. In acoordinate plane, draw Rectangle A: (—4, 4), (0, 4), (0, 2), (—14, 2);
Rectangle B: (—2, 2), (0, 2}, (0, 1), (—2, 1); and Rectangle C: (—8, 6), (0, ),
(0, 3), (—6, 3). Which figures are similar? Explain your reasoning.
y - ' 12. Translate a point (x, y) 3 units left and 5 units up. 'Then translate the image
' 5 units right and 2 units up. What are the coordinates of the point after
- the translations? -
; 10
. b 13. ‘The two figures are similar. (a) Find the value of x.
3 (b) Find the values of the ratios (red to blue) of the 14 [U
perimeters and of the areas.
14. A wide-screen television measures 36 inches by 541 inches. A movie theater
screen measures 42 feet by 63 feet, Are the screens similar? Explain.
15. You want to use the rectangular piece of P26+ 06 0060290500
: ‘-_h fabric shown to make a pair of curtains for ##6:::%: f:::#&; A0
' : 433 s 2 X in.
P :-,rnurmndnw.Namcﬂm‘typesnfcn.lrzlgment 5005555508 93%5
shapes you can make with one straight cut. 2+ 5 FE LS+ 455
! 2 Draw an example of each type. Ak r
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) Cumulative Practice

1. Aclockwise rotation of 807 is equivalent
o a counterclockwise rotation of hiow
many degrees?

The formula K = € + 273.15 converts
temperatures from degrees Celsius Cto
Kelvin K. Which of the following formulas
is not correct?

K— C=273.15
C=K-—273.15
{— K=-273.15

(C— K+ 273.15

. You want to solve the equation —3{x + 2) = 12x.
What should you do first?

F. Subtract 2 from each side. G. Add 3 to each side.

H. Muliiply each side by —3. . Divide each side by —3.

4, Which value of x makes the equation :x = 12 true?

A 9 e
4
C. 16 D. 48
5. Atriangle is graphed in the coordinate plane. . ] T
What are the coordinates of the image after a | T 3
translation 3 units right and 2 units down? 4 R0 AT T
FA'(1,4), B(1,1),€(3,1) Ll 1) TTEl] 1 1)
1 i { 0 I ] ..1- 1x
G. A'(1,2),B(1,-1),C'(3, -1) L L2 -
== =t
H. A'(=2 2), (=2, —1), C'(0, —1) | J'..
e - ..1.. - —

1. A'(0,1), B(0, —2), C'(2, —2)
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6. Your friend solved the equation in the box shown. What

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

1

2
A. Add ~to each side to pet e
3 3 I3

2
B. Muliiply each side by —3 to get x + 5 ;

. 3
C. Multiply each side by —3togetx —2 .
pu

=

o : a £ -~
D. Subtract ~ from each side to get T %
5 3 10
. . 1
7. Your teacher dilates the rectangle using a scale factor of .,
> 2
6 in.
10 in.
What is the area of the dilated rectangle in square inches?
8. Your cousin earns $9.25 an hour at work. Last week she earned $222.00
How many hours did she work last week?
1 i
F. hour G. 22 hours
24
H. 24 hours I. 212.75 hours
9. Triangle £F(G is a dilation £ H

of Triangle [11].

Which proportion is not true for

I'riangle EFG and Triangle HiJ? G F i
EF HI EG G

A, —= B. -
PG i) Hi iy

e !‘.:.h'_ IH D. Ef-'_ GE
EF HI HI  [H
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10. 'The red figure is congruent to the blue figure. Which Iy |
of the following is a sequence of rigid motions i | |
between the figures?

12.

F. Reflect the red triangle in the x-axis,
and then ranslate it 3 units left. 2

=
—— b

i3] =%

{51

=

b Y

G. Heflect the red triangle in the x-axis,
and then ranslate it 3 uniis right.

H. Reflect the red triangle in the y-axis,
and then wranslate it 3 units left.

I. Rotate the red triangle 907 clockwise about the origin.

. Several rransformations are used to create A
the pattern.
Part A Describe the transformation of B C

Iriangle ;LM to 'Iriangle DGH.

Part B Describe the transformation of o F
Triangle AL to Triangle GLM. E
Part . ‘lriangle DENis a dilation of G H K

Triangle GHM. Find the scale factor.

A rectangle is graphed in the coordinate plane.

E | | i
! 1 ! 4 ! ' ! ! |
LK L

|
i
M|

] —3 % o] 12 3 4

.

HERSEE
What are the coordinates of the image afier a reflection in the y-axis?
A. J'(4,1),K'(4,3), L'(—1,3), M'(-1,1)

B. J'(—4, —1),K'(—4, —3), L'(1, —3), M'(1, 1)

C. J'(1,4),K'(3,4), L'(3, —1), M'(1,-1)

D. J'(—4,1), K'(—4,3),L'(1,3), M'[1,1)
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3.1
3.2
3.3
3.4

3 - ¥

-

Parallel Lines and Transversals
Angles of Triangles

Angles of Polygons

Using Similar Triangles

Triangles

-

Chapter Learning Target:
Understand angles.

Chapter Success Criteria:
| can identify angle relationships.
I can find angle measurements.
B | can compare angles.
® | can apply angle relationships to solve

Hife proble
| veatlie problens.

=

STEAM Video: "Honeycombs”
_ B sttt




Honeycombs

Lach cell in a honeycomb is in the shape of a regular
hexagon. Why might bees use this shape?

Waich the STEAM Video “Honeycombs.” Then answer the
following questions.

1. Enid and Tony show regular tilings made out of squares,
equilateral triangles, and regular hexagons. What is the
sum of the interior angle measures of the tiling made
from equilateral triangles, outlined below in yellow?

2. 'The cells in a honeycomb use a tiling
pattern of the regular hexagon shown.
Acellis 10 millimeters deep. About how
much honey can one cell hold? Explain.

Performance Task Turtle Shells

After completing this chapter, yvou will be able to use
the concepts you learned to answer the questions in the
STEAM Video Performance lask. You will be given angle
measures of shapes seen on a turtle shell.

vertebral soutes

Iateral scutes
You will be asked to find angle sums and missing angle

measures. What other animals have features that
reseimble geometric shapes?




When an object is transverse, it is lying or
extending across something. In the drawing,
the fallen tree lying across the railroad wack
is transverse to the track.

1. Work with a pariner.

Discuss what it means
for two lines to be
parallel. Decide ona
strategy for drawing
parallel lines . Then
draw two parallel lines.

Draw a third line that

1‘ntersect‘s ti‘m p:ara]lel e parallel
lines . This line is called lines

a transversal.

#
&

transversal

. How many angles are formed by the parallel lines and the
transversal? Label each angle.

. Which of these angles have equal measures? Explain
your reasoning.

The following vocabulary terms are defined in this chapter. Think about
what the terms might mean and record your thoughis.

iransversal exterior angles of a polygon
interior angles of a polygon regular polygon




3 1 Parallel Linesg
" and Transveksals

Learning Target: Find missing angle measures created by the intersections of lines.

Success Criteria:  + | can identily congruent angles when a transversal intersects parallel lines.
* | can find angle measures when a transversal intersects parallel lines.

Exploring Intersections of Lines

Work with a pariner. Use geomeiry software and the lines A and I shown.

STANDARDS
MAFS.8G15

Math Practice

Use Clear a. Areline A and line B parallel? Explain your reasoning,.
Definitions
What does il mean ) ) ) ‘ .
lor two lines to be b. Draw aline (. that intersecits both line A and line 8. What do you
parallel? How does notice about the measures of the angles that are created?
this help you answer
the question in
= @y J c. Rotate line A or line B until the angles created by the intersection

ofline A and line C are congruent to the angles created by the
intersection of line # and line €. What do you notice about line A
and line B?

d. Rotate line O to create different angle measures. Are the angles that
were congruent in part (c) still congruent?

e. Make a conjecture about the measures of the angles created when
a line intersects two parallel lines.

Section 3.1 Parallel Lines and Transversals 103



Lines in the same plane that do not intersect are called parallel lines.
Lines that intersect al right angles are called perpendicular lines.

Key Vocabulary i)
transwversal, p. 104
interior angles, p. 105 Madicitios s B f P q

"%

exterior angles, p. 105 { and m are
L

r,

"~ Indicates lines i
and q are pamIIEI.J

A line that intersects two or more lines is called a transversal. When
parallel lines are cut by a transversal, several pairs of congruent angles

are formed.
@@ Key ldea
.. Corresponding Angles transversal—__ 44
F When a transversal intersects
Cuﬂgsgund'iﬂg 3“':}"'&5 parallel lines, corresponding
jie on the same sk angles are congruent.
of the transversal In
corresponding positions:
Corresponding angles
.,
m Finding Angle Measures ~N
= bb Use the figure to find the measures of (a) 21 and (b) £ 2.

T 1 a. Z1and the 110" angle are corresponding angles formed by a
iransversal intersecting parallel lines. e angles are congruent.

‘\“‘h-...‘ So, the measure of 21 is 110",

110 \“‘*-31

1™ b £1land Z2aresupplementary.

S1+ 22 =180 Definition of supplementary angles
110" + £2 = 1807 Substitute 110° for £ 1.
v L2 =70 Subtract 110° from each side.

S0, the measure of £ 2 is 70"

rf'}' It usethe figure to find the measure
of the angle. Explain your reasoning.

1. L1

2. £2

104 Chapter3  Angles and Triangles 48 Mutti-Language Glossary at BigldeasMath.com



b a b
. 5|6 —
F i
*___.___..--"'"3 4q
1
' N

Alte: mat:ntﬁﬂ'm ang\es
and alternate exterior
angles lie on nppﬂﬁflﬁl
cides of the transversal

m Using Corresponding Angles ~

lise the figure to find the measures of the numbered angles.

Z1: £1 and the 75" angle are vertical angles. They are congruent.

So, the measure of 21 is 74",

Z2and £ 3: The75" angle is supplementary to both £ 2 and £ 3.
757+ 22 =180 Definition of supplementary angles
£2 =105° Subtract 75° from each side.
So, the measures of 22 and £ 3 are 105°,
£4, 75, Z6,and £ 7: Corresponding angles are congruent because they

are formed by a transversal intersecting parallel lines. So, the measures of
Z4and £ 6 are 75", and the measures of £ 5 and &7 are 105",

Try It

3. llse the figure to find the measures
of the numbered angles.

When two parallel lines are cut by a :
transversal, four interior angles are formed 1/7

on the inside of the parallel lines and four ” 3/4 " p
exterior angles are formed on the outside . Z
of the parallel lines. +

7/ 8 q
£3, 24, 25 and 26 are interior angles. /

£1, 22, 27, and £ 8 are exterior angles.

@@ Key ldeas

Alternate Interior Angles and Alternate Exterior Angles

When a transversal intersects parallel lines, alternate interior angles are
congruent and alternate exterior angles are congruent.

—i A

r o —
=2 l,-""- e - - =

/ q ji/ q
Alternate interior angles Alternate exterior angles

Section 3.1 Parallel Lines and Transversals 105



m Identifying Angle Relationships N

'The photo shows a portion of an
airport. Describe the relationship
between each pair of angles.

a S3and A6

£ 3 and Z6 are alternate exterior
angles formed by a transversal
intersecting parallel lines.

So, £ 3 is congruent to £ 6.

b. £2and 27

£2and £ 7 are alternate interior
angles formed by a transversal
intersecting parallel lines.

S50, £ 218 congruent to £ 7.

rﬂf It n Example 3, the measure of 4 is 84, Find the measure of
the angle. Explain your reasoning.

4, £3 5. £5 6. 26

7

Self-Assessment for ¢ oncepts & Skills —i

Saolve each exercise. Then rate your understanding of the success criteria
in your jowrnal,

FINDING ANGLE MEASURES Use the figure to find the measures of the
numbered angles.

7.

9. WHICH ONE DOESN'T BELONG? Which angle measure does not
belong with the other three? Explain your reasoning.

the measure of £ 2 the measure of 25

the measure of 26 the measure of <8

Chapter 3 Angles and Triangles



m Modeling Real Life -

‘The stairs have a 45° incline. At what angles do you need to attach a rail
Lo two parallel posis so that the rail is parallel to the incline of the steps?

Use angle relationships to find the measures of £4, £5, £6, and £ 7 that
make the rail parallel to the incline of the steps.
£ 1: The 457 angle is complementary to £ 1.
45° + 21 = 90° Definition of complementary angles
£1 =457 Subtract 457 from each side.

5 21 and £5 are congruent because they are corresponding angles
formed by a transversal intersecting parallel lines.

S0, the measure of £5is 45°,

Z4: 24 and £ 5 are supplementary.

S4+ L5 = 180" Definition of supplementary angles
Z4 + 45° = 180° Substitute 45° for 5.
£4=135" Subtract 45° from each side.

ZBand £ 7: Using alternate interior angles, the measure of £ 6 is 45"
and the measure of 27 is 135",

You need to attach the rail so that the measures of 25 and 26 are 457
and the measures of 24 and £ 7 are 135",

i

e
=
-® Self-Assessment for Problem Solving —_—

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

A cross section of a pier is shown. Find the value of a. Justify
yOour answer.

The head rube angle of a bike determines how easy the bike is to steer.
A bike frame with angle approximations is shown, What is the head
tube angle of the bike?

[

"
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HELP with solving the exercises.

P Review & Refresh

Find the values of the ratios (red to blue) of the perimeters and areas of the

similar figures.
1: Z
3 5
Evaluate the expression.
3. 1+3° 4. 5(2P°—6 5. 11+ (—7)*—9

B Concepts, Skills, & Problem Solving

EXPLORING INTERSECTIONS OF LINES Use a protractor to determine whether
lines @ and b are parallel. (5ee Exploration 1, p. 103}

b. b f 7 t
a \

FINDING ANGLE MEASURES Use the figure to find the measures of the

numbered angles. Explain your reasoning.
8. t 9. 10. a b
i = L .
/ / 5 f

1]

E
1-..._____‘1
'-u...___‘___‘_“
m—'ll'

11. YOU BE THE TEACHER Your friend describes a relationship between the angles
shown. Is your friend correct? Explain your reasoning.

1 dﬁ.is.adnﬂrﬂetrt-.ﬁ 2.
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12. (D PROBLEM SOLVING The painted lines that
separate parking spaces are parallel. The measure
of £1 is 60°, What is the measure of £2? Explain.

13. OPEN-ENDED Describe two real-life situations
that use parallel lines.

USING CORRESPONDING ANGLES Use the figure to find the measures of the

numbered angles.
14. 15. 16. | t
- r 1 = -
3|2 4
-1 b H——
7|6 b
y

USING CORRESPONDING ANGLES Complete the statement. Explain your reasoning.

17. Ifthe measure of 21 = 124%, then the measure of £4 = ; \b\ \

18. If the measure of 22 = 48%, then the measure of £3 = 1 T L I -
BRA INS ¢

19. If the measure of 24 = 55°, then the measure of 22 =

20. If the measure of 26 = 1207, then the measure of 28 =
21. Ifthe measure of 27 = 50.5%, then the measure of 26 =

22. Ifthe measure of 23 = 118.7", then the measure of 22 =

23. MODELING REAL LIFE A rainbow forms
when sunlight reflects off raindrops at
different angles. For blue light, the measure
of £ 2 is 40°. What is the measure of 217

24. @ REASONING s there a relationship
between exterior angles that lie on the same
side of a transversal? interior angles that lie
on the same side of a transversal? Explain.

25. @ REASONING When a transversal is perpendicular to two parallel lines,
all the angles formed measure 90°, Explain why.
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26. @ REASONING 'T'wo horizontal lines are cut by a transversal. What is the least
number of angle measures you need to know to find the measure of every angle?
LExplain your reasoning.

27. @ LOGIC Describe two ways you can show that £ 1 is congruent to £ 7.

FINDING A VALUE Find the value of x.
28. BE

i
30. PROJECT Trace line pand line { on a piece of paper. = 1 A‘ e
Label £ 1. Move the paper so that £ 1 aligns with £ 8. - 3/4 TP
Describe the transformations that you used to show 5 Z
that .1 is congruent to £ 8. g

31. OPEN-ENDED Refer to the figure.

a. Do the horizontal lines appear to be
parallel? Explain.

b. Draw your own opiical illusion using
parallel lines.

32. L DEEPER! IRV figure shows the angles used

to make a shot on an air hockey table.
a. Find the value of x.

b. How does the angle the puck hits the edge of
the table relate to the angle it leaves the edge
of the table?
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Learning Target: Understand properties of interior and exterior angles of triangles.

Success Criteria:  « | can use equations W find missing angle measures of tiangles.

* | can use interior and exterior angles of a tiangle to solve real-lile problems.

FLORIDA
STANDARDS

MAFSEG15

EXPLORATION 2

Math Practice

Look for Structure

Which angle labeled
in the diagram is

an exlerior angle
of AABCY

Exploring Interior and Exterior Angles of Triangles
Work with a pariner.

a. Draw several triangles using geometry software. What can you
conclude about the sums of the angle measures?

b. You can exiend one side of a riangle to form an exterior angle,
as shown.

exterior angle

lise geometry software to draw a triangle and an exterior angle.
Compare the measure of the exterior angle with the measures of the
interior angles. Repeat this process for several different triangles.
What can you conclude?

Using Parallel Lines and Transversals

Work with a pariner. Describe what is shown in the figure below. Then
use what you know about parallel lines and transversals io justify your
conclusions in Exploration 1.
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The angles inside a polygon are called interior angles. When the sides of
a polycon are extended, other angles are formed. The angles outside the
polygon that are adjacent to the interior angles are called exterior angles.

Key Vocabulary i)

interior angles of a
polygon, p. 712

exterior angles of a
polygon, p. 112

interior angles exterior angles

@“@ Key ldea

Interior Angle Measures of a Triangle

Words The sum of the interior angle
measures of a triangle is 1807,

Algebra x + y+ 2z =180

\.

m Using Interior Angle Measures .

Find the measures of the interior angles of each triangle.

. b.
xr+ 32 + 48 = 180 ¥+ {x+28)+ 890 = 180
X+ 80 = 180 2x + 118 = 180
X =100 2y = 62
S0, the measures of the interior x =3l
angles are 1007, 48", and 32°. So, the measures of the interior
angles are (31 + 28)" = 59°,

31°, and 90",

Tr Y [t Find the measures of the interior angles of the triangle.

o
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@@ Key ldea

Exterior Angle Measures of a Triangle

Words The measure of an exterior angle
of a iriangle is equal to the sum
of the measures of the two
nonadjacent interior angles.

¥

Algebra z—x+y

m Finding Exterior Angle Measures ~N

@

-
ir of
.+ yertex has a pait
Eath . al-q"ﬁ_

ongruent
b is common 19

However, i

pnly one
%a’i gach vertex.

Find the measure of the exterior angle.

a. h. [
; fa" B ™

[ta -5 2
2a=(a—5) + 80
2a=a+ 75

a=7n

[+1]

x=36+4+72
1= 108

So, the measure of the
exterior angle is
2(75)° = 150",

S0, the measure of the
exterior angle is 108",

Try It

3. Find the measure of the exterior angle of the triangle at the lef.

>

Self-Assessment for c oncepts & Skills —

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

4. VOCABULARY How many exterior angies does a triangle have at
each vertex? Explain.

FINDING ANGLE MEASURES Find the value of x.

3. 6. A
I}.ff S5\
|II \'\H‘
X f = j
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Modeling Real Life ~

An airplane leaves Miami and travels around the
Bermuda Triangle as shown in the diagram. What
is the measure of the interior angle at Miami?

W You are given expressions

L« representing the interior angle
measures of the Bermuda Triangle.
You are asked to find the measure
of the interior angle at Miami.

Make a plan. :'/- Use what you know about interior
. angle measures of triangles to write

and solve an equation for x.

Solve and x+ (2x — 44.8) + 62.8 = 180 Write an equation.
e WE :
- 1x + 18 = 180 Combine like terms.
Check 3x =162 Subtract 18 from each side.
x =541 Divide each side by 3.

x+ (2x — 44.8) + 62.8 = 180
7
51 + [2(51) — 14.8] + 62.8 = 180 :
? " So, the measure of the interior angle at Miami is 54°.
54 + 6G3.2 + 62.8 = 180

180 = 180 v

J

55—0 Self-Assessment for Problem Solving —

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

7. The Historic Triangle in Virginia connects Jamestown, Williamsburg,
and Yorktown. The interior angle at Williamsburg is 120”. The interior
angle at Jamestown is twice the measure of the interior angle at
Yorktown. Find the measures of the interior angles at Jamestown
and Yorkiown. Explain your reasoning,

A helicopter travels from point C to point A to perform a medical supply
drop.The helicopter then needs to land at point B. How many degrees
should the helicopter tum at point A to travel towards point B? Justify
VOUT answer.

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

P Review & Refresh

lise the figure (o find the measure of the angle. £

Lixplain your reasoning. = 1 )t 2 s
413

1. 22 2. /6 / ’

. =3 L —

3. /4 4. /1 82} 7 k

You spin the spinner shown.

5. What are the favorable outcomes
of spinning a number less than 47

6. In how many ways can spinning an
odd number occur?

W Concepts, Skills, & Problem Solving

USING PARALLEL LINES AND TRANSVERSALS Consider the figure below.
{See Exploration 2, p. 111.)

7. Use a protractor to find
the measures of the
labeled angles.

8. s £ Fan exterior angle of
Triangle ABC? Justify your
answer.
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FINDING EXTERIOR ANGLE MEASURES Find the measure of the exterior angle.

15. 16. ) 17.
_ 76°
23"
{a + 10)*

18. MODELING REAL LIFE A tornado is located Hadar Station

between city hall and a cell phone tower and 2

is heading towards the cell phone tower. By i

what angle does the tornado's direction need

to change so that it passes over the radar ~ 75°

station instead? Justify your answer. City Hall Cell Phone Tower

19. YOU BE THE TEACHER Your friend finds the measure of the exterior angle
shown. Is your friend correct? Explain your reasoning.

~(Bx—6)+x+350=180
: 4x+24 =180

: x=39
~ The exterior angle is (3(33) — 6)° = 111°

20. @ REASONING 'lhe ratio of the interior angle measurcs
of a riangle is 2 :3: 5. What are the angle measures?

21. (D PROBLEM SOLVING The support for a window
air-conditioning unit forms a triangle and an exterior angle.
What is the measure of the exterior angle?

22. @ REASONING A riangle has an exterior angle with a
measure of 120°, Can you determine the measures of the
interior angles? Lxplain.

ANGLES OF TRIANGLES Determine whether the statemeni is alivays, sometimes,
or aever true. Explain your reasoning.

23. Given three angle measures, you can construct a triangle.
24. 'The acute interior angles of a right triangle are complementary.

25. A triangle has more than one vertex with an acute exterior angle.

26. DHEEEL Using the figure at the right, show thatz = x + y.
( Hint: Find two equations involving w.)

b
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Learning Target: Find interior angle measures of polygons.

Success Criteria:  + | can explain how to find the sum of the interior angle measures of a polygon.

* | can use an equation Lo lind an interior angle measure of a polygon,
= | can find the interior angle measures of a regular polygon.

EXPLORATION 1

FLORIDA
STANDARDS

Applying
MAFS.B.G15

Math Practice

View as
Components

How does dividing the
figure into liangles
help you find the sum
of the inlerior angle
measures?

. .

Exploring Interior Angles of Polygons

Work with a partner. In parts (a)-([), use what you know about the
interior angle measures of triangles to find the sum of the interior
angle measures of each figure.

- b. o

| Q | .
g. REPEATED REASONING Use your results in parts (a)-(f) to complete the

table Then write an equation that represents the sum S of the interior angle
measures of a polygon with n sides.

151
=2}
=]
o
=]

Mumber of Sides, n 3 4
Number of Triangles
Interior Angle Sum, §
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A polygon is a closed plane figure made up of three or more line segments that
intersect only at their endpoints.

Key Vocabulary i)

regular polygon,
p. 120

f

+ RN

Polyzons Not polyzons

[

For polygons whase
names you have not

learned, you can use

the phrase "n-gon,” @3@

where i is the number Y Key I dsa

of sides. For example, &
a 15-gon is a polygon Interior Angle Measures of a Polygon

\:mth 15 sides. The sum & of the interior angle measures of a polygon with n sides is

S5={n—2)«180°

m Finding the Sum of Interior Angle Measures —

Find the sum of the interior angle
measures of the school crossing sign.

The sign is in the shape of a pentagon.
It has 5 sides.

5=[n—2)«180° Wite the formula.
=(5—2) « 1807 Substitute 5 for m.
=3 .180" Subtract.
= hdan® Multiply.

The sum of the interior angle measures is 540

Tr 4 [t Find the sum of the interior angle measures of the green polygon.
1.
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m Finding an Interior Angle Measure of a Polygon P——

Find the value of x.

Step 1: The polygon has 7 sides. Find the sum of the interior
angle measures.

S=(nm—2) 1807 Write the formula.
= (7 —2)-180° Substitute 7 for n.
= 900" Simplify. The sum of the interior angle

measures is 900",

Step 2: Write and solve an equation.
140 + 145 + 115 4+ 120 + 130 + 128 + x = 900
778+ x =900

x=122

% The value of xis 122,

Trr It ¥ind the value of x.

e

E:Q Self-Assessment for concepts & Skills —

—_
—

=

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

5. WRITING Lxplain how to find the sum of the interior measures
of a polygon.

6. FINDING THE SUM OF INTERIOR ANGLE MEASURES Find the
sum of the interior angle measures of the green polygon.
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Ina on, all the sides are coneruent, and all the interior angles
Y& 2 2t

are congruent.

3¢\ IS Modeling Real Life

the hexagon.

angle measures.
S=(n—2)-180°
= (6 —2)+ 180°

= 720"

120

The hexagon is

angles, 6.
about

15,000 miles across. 720° + 6 = 1P
Approximately four Earths

can fit inside it.

A cloud system discovered on Saturn is in the approximate shape
of a regular hexagon. Find the measure of each interior angle of

A hexagon has 6 sides. Use the formula to find the sum of the interior

Wiite the formula.
Substitute 6 for m.

Simplity. The sum of the interior angle
measures is 720°,

In a regular polygon, each interior angle is congruent. So, divide
the sum of the interior angle measures by the number of interior

The measure of each interior angle is 120"

e

~

o

:::_9 Self-Assessment for Problem Solving —

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

in vour journal,

9. A company installs an octagonal swimming pool.

Chapter 3

Justify your answer.

10. D254 A Bronze Star Medal is shown.

a. How many interior angles are there?

b. What is the sum of the interior angle measures?

Angles and Triangles

a. Find the value of o for the pool shown at the left.

b. The company installs a different pool that is also in the shape
of an octagon. The second pool has twice the length and
one-third the width of the first pool. Are the sums of
the interior angles of the pools different?




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

P Review & Refresh

Find the value of x.
1:_ 2 3_ _.-'L'-
185
X 'III -1-8.:‘-"“
Solve the proportion.
4. x _3 5 14 x 6. 9 _ 6
12 4 21 3 X 2

B> Concepts, Skills, & Problem Solving

EXPLORING INTERIOR ANGLES OF POLYGONS Use triangles to find the sum of the
interior angle measures of the polygon. (5ee Exploration 1, p. 117.)

7. 8. 9. ‘
l‘.‘_. iy
- "'.\U."

FINDING THE SUM OF INTERIOR ANGLE MEASURES Find the sum of the interior angle
measures of the polygon.

oo O

13. YOUBE THE TEACHER Your friend finds the sum of
the interior angle measures of a 13-gon. s your friend
carrect? Explain vour reasoning.

S=p150°
=15-180°

FINDING AN INTERIOR ANGLE MEASURE Find the value of x.
14. 16.

25" 17t
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FINDING A MEASURE Find the measure of each interior angle of the regular polygon.
17.

20. YOU BE THE TEACHER Your friend finds the measure

of each interior angle of a regular 20-gon. Is your friend &= (n—2)+180°
correct? Explain vour reasoning. = (20— 2)+ 180°
=18-180°
. MODELING REAL LIFE A fire hydrant bolt = F240°

is in the shape of a regular pentagon.
P B 8 3240° =186 =180"

The measure of ach —
interior angle is 180",

a. What is the measure of each
interior angle?

b. RESEARCH Why are fire hydranis
made this way?

22. @ PROBLEM SOLVING The interior angles of a regular polygon
each measure 165", How many sides does the polygon have?

23. @ STRUCTURE A molecule can be represenied by a polygon with interior
angles that each measure 120°. What polygon represents the molecule? Does
the polygon have to be regular? Justify your answers.

24. (I PROBLEM SOLVING The border of a Susan B. Anthony
dollar is in the shape of a regular polyvgon.

a. How many sides does the polygon have?

b. What is the measure of each interior angle of the border?
Hound your answer to the nearest degree.

25. @ REASONING The center of the stained glass window is in
the shape of a regular polygon. What are the measures of the
interior angles of the green triangle?

Fgumi

.
#*

26. GEOMETRY Draw a pentagon that has
two right interior angles, two 45° interior
angles, and one 270" interior angle.

DIG DEEPEE! The floor of a gazebo is in the
shape of a heptagon, a seven-sided polyzon.
Four of the interior angles measure 1357 The
other interior angles have equal measures.
Find their measures.
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Learning Target: Use similar triangles to find missing measures.

Success Criteria: = | can use angle measures (o determine whether triangles are similar.
* | can use similar triangles 1o solve realife problems.

Drawing Triangles Given Two Angle Measures

Work with a partner. Use geometry software.

FLORIDA ; &
STANDARDS a. Draw a triangle that has a 50° angle

MAFSEG1S and a 30" angle.Then draw a triangle
that is either larger or smaller that
has the same two angle measures.
Are the riangles congruent? similar?
Lixplain your reasoning,

b. Choose any two angle measures
whose sum is less than 180°, Hepeat
part (a) using the angle measures

p .
you chose. soooo - W

¢. Compare your results in parts (a) and (b) with other pairs of
students. Make a conjecture about two triangles that have
two pairs of congruent angles.

EXPLORATION 2 Using Indirect Measurement

Work with a pariner.

Use the fact that two rays

from the Sun are parallel

to make a plan for how

o find the height of
CRUNJITHITY  ‘heflagpole. Explain

your reasoning,

Make Sense

of Quantities
What do you know
about the sides

of similar Lriangles?
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Key Vocabulary ofi) m KGY ldea

indirect measurement,

LR Angles of Similar Triangles

Words When two angles in one triangle are congruent to two angles
in another triangle, the third angles are also congruent and the
triangles are similar.

Example E
- 95°
35
65" 20" BS 207
A C D F
l\ Triangle ABC is similar to Triangle DEF: AABC ~ ADEF.

m Identifying Similar Triangles ~N

Tell whether the triangles are similar. Explain.

a. The wriangles have two pairs
of congruent angles.
5o, the third angles are congruent, and the triangles are similar.
b. Write and solve an equation to find x.
L X+ 50+ 42 =180
X+ 132 =180
x =48

The triangles do not have two pairs of
congruent angles.

50, the triangles are not similar.

Tr Yy [t ‘tell whether the triangles are similar. Explain.
1.

<z v * =

F
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m Identifying Similar Triangles %

Can you determine whether /JKL and /. JMN are similar? Explain.

M

\

F) L N

Side KL and side MN are parallel, and each is intersected by side JN.

'l So, 2 JLK and £ N are congruent corresponding angles. Each triangle
o :n also use also shares 2 /.
u 2
mrrespm‘d'"ﬂ NI?E 'i Because two angles in 2 /KL are congruent to two angles in A JMN,
10 Show that tjz:M ; the third angles are also congruent and the triangles are similar.
congruent 10 <
Try It
3. Canyou determine whether & POR
and A TSH are similar? Explain.
/
L
=]

=@ Self-Assessment ror Concepts & Skills —

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

4. IDENTIFYING SIMILAR TRIANGLES
Tell whether the triangles are
similar. Explain.

5. DIFFERENT WORDS, SAME QUESTION Which is different?
Find "both” answers.

Are APQRand A TSR

; e
Are APQR and A TSR similar? thib e abas nrulk shana?

Is APQR a dilation of A TSR? Is A PQR a scale drawing of A TSH?

#
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Indirect measurement uses similar figures to find a missing measure when
it is difficult to find direcily.

Modeling Real Life S

You plan to cross a river and want to know how far it is to the
other side. You take measurements on your side of the river and
make the drawing shown. What is the distance x across the river?

Notice that £ B and £ I are right angles, so they are congruent.
LACE and £ DNCE are vertical angles, so they are congruent. Because
two angles in A ABC are congruent to two angles in A DEC, the third
angles are also congruent and the triangles are similar.

Ratios of corresponding side lengths in similar triangles are
equivalent. 5o, the ratios x : 60 and 40 : 50 are equivalent. Write
and solve a proportion to find x.

x40

- Write a proportion.
6l 50 o

60+ = 60 - Multiplication Property of Equality

ol
xr=18 Simplity.

So, the distance across the river is 18 feet

i

el

L —

|-

2=@ Self-Assessment for Problem Solving —

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

6. L DEEPER] Engineers plan to construct an aqueduct to transport
water from the top of a ridge to farmland. A portion of the project is
complete. Find the length of the entire aqueduct.

k2.4 kmA £ L
7. Youwant to go on a swamp tour. How long 3 miles
does it take a swamp vehicle that travels x
at 3.2 miles per hour to travel across .
the swamp, from point ./ to point ¥? oS
Justify your answer. fe
v 10 miles w
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3.4 Practice ) )

P Review & Refresh

Find the measure of each interior angle of the regular polygon.
1. octagan 2. decagon 3. 18-gon

Solve the equation. Check your solution.

8 35+y=—1 5. 9x—54 6. —4-—3;:

W Concepts, Skills, & Problem Solving

CREATING S5IMILAR TRIANGLES Draw a iriangle that is either larger or smaller than
the one given and has two of the same angle measures. Explain why the new triangle
is similar to the original triangle. (5ee Exploration 1, p. 123.)

IDENTIFYING SIMILAR TRIANGLES Tell whether the triangles are similar. Explain.
9.

13. GEOMETRY Which of
the rulers are similar in
shape? Explain.
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(L) STRUCTURE Tell whether the triangles are similar. Explain.

14.

IDENTIFYING SIMILAR TRIANGLES Can you determine whether the triangles

15.

i M7
W _\_‘_\_\_\_‘_\-

g

102°

are similar? Explain.

16.

L0 and AROS 17. AABCand AEDC
P R

k

50 ft {

19.

23.

Not drawn o scale ' 2T

MODELING REAL LIFE A map shows the number of steps

you must take to get to a treasure. However, the map is steps
old, and the last dimension is unreadable. Explain why the

triangles are similar. How many steps do you take from the 5

pyramids to the treasure? J‘[

DI& DEEP ! In each of two right riangles, one
angle measure is two times another angle measure.

Can you determine that the triangles are similar? B
Lxplain your reasoning.
o o A
GEOMETRY In the diagram, BG;, CF, and DE are
parallel.The length of BD is 6.32 feet, and the length G

of DE is 6 feet. Name all pairs of similar triangles in
the diagram. Then find the lengths of BG and CF.
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F 'I,'

18. @ PROBLEM SOLVING A water sample must be taken from
water at least 20 feet deep. Find the depth of the water 50 feet
from shore. Is this an appropriate location for a water sample?

20. () PROBLEM SOLVING A person who is 6 feet tall casts a
3-foot-long shadow. A nearby pine tree casis a 15-foot-long
shadow. What is the height h of the pine tree?

21. OPEN-ENDED You place a mirror on the ground & feet
from the lamppost. You move back 3 feet and see the top of
the lamppost in the mirror. What is the height of the lamppost?

f:,,-—"/t




_‘« Connecting Concepts

Using the Problem-Solving Plan

1. A dog park is divided into sections for large and small dogs.
The ratio of the perimeter of the small dog section to the
perimeter of the entire dog park is 7 : 12, Find the area of
each section.

Small
You know two dimensions of a dog park and o 2
the ratio of the perimeter of the small dog F—49 m—
section to the perimeter of the entire park.
You are asked to find the area of each section.

Make a plan. Verify that the small triangle and the large triangle are similar. Then use
: : ..-/ the ratio of the perimeters to find the base or the height of each riangle
and calculate the areas.

Solve and LIse the plan to solve the problem . Then check your solution.

2. You rotate lines m and { 1807 about point . The image of line m is
parallel to the original line. Use the diagram to show that when a
ransversal intersects parallel lines, each of the following pairs of
angles are congruent. Explain your reasoning,

a. alternate interior angles P

b. alternate exterior angles 1.3

c. corresponding angles / A "

Turtle Shells

At the beginning of this chapter, you watched a STEAM
Video called "Honeycombs.” 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 129



* Ch apter REViEW ?1 Go to BigideasMath.com to download

" /' blank graphic organizers.

» Review Vocabulary

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

T 8 transversal, p. 104 interior angles of a polygon, regular polygon, p. 120

-l interior angles, p. 105 p. 112 indirect measurement, p. 126
i exterior angles, p. 105 exterior angles of a polygon,

p. 112
A3
R i - -

. p Graphic Organizers

= = You can use an Example and Non-Example Chart to list examples and non-examples

e | of a concept. Here is an Example and Non-Example Chart for fransversals.
F 3

Transversals

Exampies Nﬂn-Examp}es

PR A4 A Ae g

3

Yo\

line p, line g, line r line a, line b, line ¢

://
s

line a, line b, line P line t
line ¢, line 4

oy oy

Popular Cat Toys

Example | Non-Example
Water

" Choose and complete a graphic organizer
- to help vou study the concept.

1. interior angles formed by parallel lines
and a transversal

‘ 2. exterior angles formed by parallel lines
“ and a transversal

interior angles of a riangle

exterior angles of a riangle

polyzons

o W e

similar triangles

"What do you think of my Example &
Non-Example Chart for popular cat toys?”
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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 2 3 4
| can do it | can do it on | can teach
| do not understand. ith help. o : s
wilke
v-

= 3.1

Parallel Lines and Transversals

(pp. 103-110)

Learning Target: Find missing angle measures created by the intersections of lines.

Use the figure to find the measure of the angle. Explain your reasoning.
1. £8

a b
2 25 / /
14027 2 5 2]
3. £7 3 4 ¥ 8 t
4. £2

5 Z6

Compleie the statement. Explain your reasoning.
B. Ifthe measure of 21 = 123", J 5
then the measure of £7 = / 4 1/2 5/6 -
473 28457 T
7. Ifthe measure of 22 = 587,

then the measure of 25 =

8. [fthe measure of £ 5 = 119° then the measure of 273 =

9. [fthe measure of £ 4 = 60°, then the measure of 26 =

10. In Exercises 6-9, describe the relationship between £ 2 and £ 8.

11. In a park, a bike path and a horse riding
path are parallel. In one part of the park,
a hiking trail intersects the two paths.
Find the measures of £ 1 and £ 2.
Explain your reasoning.
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e
3.2 Angles of Triangles (pp. 111-115)

v o

5 ‘\\Learning Target: Understand properties of interior and exterior angles of triangles.

Find the measures of the interior angles of the triangle.

12. 13.

Find the measure of the exterior angle.

14. 15.
?Sr.

L

16. What is the measure of each interior angle of an
equilateral triangle? Lxplain.

17. You draw the Leo constellation. You notice that the
three stars Denebola, Zosma, and Chertan form
a riangle. In your drawing, you find the measure
of the interior angle at Denebola is 30" and the
measure of the interior angle of the triangle at
Zosma is 56°. What is the measure of the interior
angle of the triangle at Chertan?

JONS (pp. 117-122)

v-
v-4 Learning Target: Find interior angle measures of polygons.

Find the sum of the interior angle measures of the polygon.

18. 19.

Chapter 3 Angles and Triangles



Find the value of x.

20. 21.
1280 B

23. Find the measure of each interior
angle of the regular polyvgon.

(pp. 123-128)

-85y 3.4 Using Similar Triangles

Learning Target Use similar triangles to find missing measures.

Tell whether the triangles are similar. Explain.

24, -EB* : 25.
] X
'
26. 27.  — g
85" \ “J
III‘Ill , ; i
50° - V/
-'.;E I\II".
£ \
i
r'f 1

28. A person who is 5 feet tall casts a shadow that is 4 feet long. A nearby
huilding casts a shadow that is 24 feet long. What is the height of

the building?

Chapter Review 133



*4 Practice Test

Use the figure to find the measure of the ¢
angle. Explain your reasoning. 1 /4‘7? G
374 m
% LT 2. /6 /
+ 2 B i
3. 24 4. /5 ;’/ 8 n
5. Find the value of x. 6. Find the measures of the interior angles.
7. Find the measure of the 8. Find the sum of the interior angle
exterior angle. measures of the border of the coin.
ik a0
8. Find the value of x. 10. Find the measure of each interior
angle of the regular polygon.
.".‘I :
1257 125
Ix® 2x°

Tell whether the triangles are similar. Explain.

11. 12.
25"
13. Describe two ways you can ; /EE“
find the measure of £ 5. 7 3 o
” - s5/6 .
v 7

80m 14. You swim 3.6 kilometers per hour. How long

B 140m € (in minutes) will it take you to swim the
distance « across the pond?
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__,_f* Cumulative Practice

1. The border of a Canadian one-dollar coin is
shaped like an 11-sided regular polyzgon. The

g shape was chosen to help visually impaired

N 3 people identify the coin. How many degrees

are in each interior angle along the border?
Hound your answer to the nearest degree.

2. A public utility charges its residential
customers for natural gas based on the
number of therms used each month. The
formula shows how the monthly cost
in dollars is related to the number ¢

of therms used.

=11+ 1.6t

Solve this formula for o

*
A = B. t= .
126 1.6

c =% _11 D. 1= C—12.6
1.6

3. What is the value of x?

5{x — 4) = 3x

F —10 G. 2
1

H. 2 I 10
2

4. Inthe figures, A PQR is similar to ASTU, What is the value of x?

Q 5

I.-_| r
. F CIT
—

b /
SN
X Tm / 16 em | \\-.zﬂ' £}
/ N

8 / D

T 18 cm U

A. 96 B. mi

135 D. 15

Cumulative Practice

135



5. What is the value of x#

B. Your friend was solving an equation in the box shown.

-2(10x-15)=-30

2
10x—15= —30{ 5]

10x—15=12
10x—15+15=12+ 15

10x= 27

10x _ 27

10 10
27

K=

10

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

F. Multiply both sides by — instead of — :
G. Muliiply both sides by ; instead of — :
H. Distribute —: to get —4x — B.

. Add 1510 —30.
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7. In the coordinate plane below, A XYX is plotted and its vertices are labeled.

[
1

x| -5-4-3<2 @ 1
1

2,

Which of the following shows AX'Y'Z’, the image of AXYZ afteritis
reflected in the y-axis?

A.

8. 'The sum S of the interior angle measures of a polygon with n sides can be found
TR by using a formula.

Part A Write the formula.
_Explain

Part B A quadrilateral has angles measuring 1007, 90°, and 90", Find the measure
of its fourth angle. Show your work and explain your reasoning.

Part € The sum of the measures of the angles of the pentagon shown is 540°.
Divide the pentagon into triangles to show why this must be orue. Show
your work and explain vour reasoning.
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Graphing and
Writing Linear
Equations

4.1 Graphing Linear Equations

- 4.2 Slope of aLine -
B . F Chapter Learning Target:
, o 4.3 Graphing Proportional Understand graphing linear equations.
Relationships Chapter Success Criteria:
. - . ’ . ) | can identify key features of a graph,
o 4.4 Graphing Linear Equations in | can explain the meaning of different
' forms of linear eqguations.
) IDPE'IntE‘rCE pt Form B | can interpret the slope and intercepts
J i i of a fine.
4.5 Graphing Linear Equations | 1 an create graphs o fnea cquatons

in Standard Form
4.6 Writing Equations in Slope-Intercept Form
4.7 Writing Equations in Point-Slope Form

STEAM Video: "Hurricane!”

¥




Hurricane!

A hurricane is a storm with violent winds. How can you
prepare your home for a hurricane?

Waitch the STEAM Video “Hurricane!” 'Then answer the
following questions.

1. Hobert says that the closer you are to the eye of a
hurricane, the stronger the winds become. Th e wind
speed on an island is 50 miles per hour when the eye

of a hurricane is 110 miles away.

a. Describe the wind specd on the island when the eye
of the hurricane is 100 miles away.

. Describe the distance of the island [rom the eye of
the hurricane when the wind speed on the island is
25 miles per hour.

Sketch a line that could represent the wind speed
¥ (in miles per hour) on the island when the eye of
the hurricane is x miles away from the island.

. A storm dissipates as it travels over land. What does
this mean?

™
-u_:'
o
g2
25
Zg
s 2
E
e

Distance from eye
{miles)

Anatomy of a Hurricane

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 atmospheric pressure inside a hurricane.

Time, x | Atmospheric Pressure, y
(hours) {millibars)

14 1008

1

84

You will be asked to use a model to find the strength
of a hurricane after x hours of monitoring, Why is

it helpful to predict how strong the winds of a
hurricane will become?




1. Work with a pariner.

1
Lise the equation y = 5 x + 1 to complete

the table. (Choose any two x-values and
find the y-values.)

Write the two ordered pairs given by the table.
These are called solutions of the equation.

PRECISION Plot the two solutions.
Draw a line exactly through the points.

Find a different point on the line.
Check that this point is a solution

’ 1
of the equation y = Hx +:1:

LOGIC Do you think it is true that any
point on the line is a solution of the

'l & 4 - 4
equation y = 2_1: + 17 Explain. ¥

Choose five additional x-values for the table below. (Choose both positive
and negative x-values.) Plot the five corresponding solutions. Does each
point lie on the line?

Solutions

X

1
= —x+1
2

g- LOGIC Do you think it is true that any solution of the equation y — _1-):: + 1
is a point on the line? Explain. 2

h. Why do you think y = ax + bis called a linear equation?

Vocabulary

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

linear equation slope y-intercept

solution of a linear equation x-inlercepl




Learning Target:

Success Criteria:

o’ L
near Equation

s

Graph linear equations.
= | can creale a lable of values and wrile ordered pairs given a linear equation.

= | can plot ordered pairs to creale a graph of a linear equation.
* | can use a graph of a linear equation Lo solve a realile problem,

EXPLORATION 1

FLORIDA
STANDARDS

Preparing for
MAFS.BEE25

Use a Graph

How can you use each
graph 1o find the rate
of snowlall? the depth

khegins Lo fall?

of the snow when it d.

Creating Graphs

Work with a pariner. li starts snowing at midnight in Town A and Town B.
‘lhe snow falls at a rate of 1.5 inches per hour.

a. In'Town A, there is no snow on the ground at midnight. How deep

is the snow at each hour between midnight and 6 A.m.7 Make a
graph that represents this situation.

¥ | T

Snow depth {inches)

x ¥

Time (howrs)

b. Repeat part (a) for Town B, which has 4 inches of snow on the

eround at midnight.

'The equations below
represent the depth y

(in inches) of snow x hours
after midnight in Town C
and Town 1. Graph

each equation.

Town I

y==8

Town C
y=2x+3

lIse your graphs to compare
the snowfall in each town.
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Key Vocabulary 1)
linear equation, p. 742

colution of a linear
equation, p. 142

An ordered pair
{x, y) is used to locate
a point in @ coordinate

plane.

m Graphing a Linear Equation N

142 Chapter 4

Graphing and Writing Linear Equations

@?@ Key ldea

Linear Equations
A linear equation is an equation whose graph is a line.lh e points on the
line are solutions of the equation.

You can use a graph to show the solutions of a linear equation.Th e graph
below represents the equation y = x + 1.

x| vy | T

=3 | e (—1,0) T = [

| | (1,00, 1)
|t | @y _ Lagden

0
: |y-x|1J
2 | 3 {2,3) #—z
{ 3

Graphy=—2x + 1.
Step 1: Make a table of values.

x y=—2x+1 y (x, ¥)
-1 | y=—2(-D+1| 3 (—1,3)
0 | y=-2(0)+1 | (0,1)
2 y=—22)+1 -4 (2,—-3)

Step 2: Plot the ordered pairs.

Step 3: Draw a line through the poinis.

Tr 4 It Graph the linear equation.

1. y=3x 2. y=—-2x—1

) Multi-Language Glossary at BigldeasMath.com



-rq‘ @ﬁ KG]" ldea

int that is a ) ) ) )
E:ﬂw:bhaﬂ Graphing Horizontal and Vertical Lines
s ; h.These
jr-mOTd‘ma’iE u{hmim | The graph of y = bis a horizontal The graph of x = a isa vertical
uinﬁ;:fﬂug 0. b). You line passing through (0, b). line passing through (a, 0).
“E v =
u:gn use similar reasﬂglf | ¥
e undefﬂa“d wihy 10 i y=hb
aph uix:ﬂﬁf;m - E (0,6)
line through . 7 -
\
m Graphing a Horizontal Line and a Vertical Line -—-\
a. Graphy=—3. bh. Graphx=2.
Thegraphofy= —3isa The graph of x = 2 is a vertical
horizontal line passing through line passing through (2, 0).
(0, —3). Draw a horizonial line Diraw a vertical line through
through this point. this point.
AENESEEN HEZES
EENDREES D S &
! =L AL Jif @0
' | 1@ —3) EICERCEY
[~ | _'__".'_r' | ) | xtl—
i =31 T4 =2
rf'}" It Graph the linear equation.
4. y=3 5 y=—15 6. x=—4 T

olls
SE@ Self-Assessment for c oncepts & Sb?'fs—-.\

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

GRAPHING A LINEAR EQUATION Graph the linear equation.
B. y=—x+1 9. y=0.8x -2

10. x=25 11. y—:

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

y=x—2 Ax+ 3=y y=x>+6 x+5=y
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m Modeling Real Life

A tropical storm becomes a

are at least 74 miles per hour.

Another Method Use
the equation y = 2x + 66

‘The wind speed y (in miles per hour) of a tropical storm is
y = 2x + 66, where x is the number of hours after the storm
enters the Gulf of Mexico. When does the storm become a
hurricane?

lise a graph to find the time it takes for the storm to become a
hurricane. Make a table of values. Plot the ordered pairs and

hurricane when wind speeds draw a line through the points.
|y =2x + 66
X y=2x + 66 ¥y (x, ¥) ?ﬁh—'r N
0 | y=2(0)+66 | 66 | (0,66) L A
I
1 | y=2(1)+66 | 68 | (1,68) T
6 I
2 | y=2(2)+66 | 70 | (2 70) - :
Eﬂ I.
3 | y=2(3)+66 | 72 | (3,72) |
= I
¥ I Z 3 4B B

to find x when y = 74.

74 =2x+ 66
B=2x

d—xv/

From the graph, you can see that y = 74 when x = 4.

So, the storm becomes a hrricane 4 hours after it enters the
Ciulf of Mexico,

N

Self-Assessment for Problem Solving —

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

13. A game show contestant earns y dollars for completing a puzzle
in x minutes. This situation is represented by the equation
= —250x + 5000. How long did a contestant who earmned 3500
take to complete the puzzle? Justify your answer.

14. The total cost y (in dollars) to join a cheerleading team and attend
x competitions is represented by the equation y = 1lx + 50.
a. Graph the linear equation.

b. You have $75 to spend. How many competitions can you attend?

15. The seating capacity y for a banguet hall is represented by y = 8x + 56,
where X is the number of extra tables you need. How many extra tables
do you need to double the original seating capacity?
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4.1 Practice 9 Go to BigldeasMath.com to gEt)

HELP with solving the exercises.

P Review & Refresh

Tell whether the iriangles are similar. Explain.

1. 2.
i &
rl:l
Describe the translation of the point Lo its image.
3. (1, -1)—(3,0) 4. (6,4)— (-1, —6) 5. (4, —2)—(—9,3)

W Concepts, Skills, & Problem Solving

CREATING GRAPHS Make a graph of the situation. (5ee Exploration 1, p. 141))

6. lThe equation ¥ = —2x + 8 represents the amount ¥ (in fluid ounces) of
dish detergent in a botile after x days of use.

7. 'The equation y = 15x + 20 represents the cost y (in dollars) of a gym
membership after x months.

@ PRECISION Copyand complete the table with two solutions. Plot the ordered
pairs and draw the graph of the linear equation. Use the graph to find a third solution

of the equation.
8. 9.
X X
y=3x-1 y=3x+2

GRAPHING A LINEAR EQUATION Graph the linear equation.

10. y= —hx 11. y=19x 12. y=5 13. x=—6
14, y—x—3 15. y=—7x—1 16. y= —_f+4 17. y=0.75x— 05
18. y= —i 19. y=6.75 20. x=—05 21. .r—i

22. YOU BE THE TEACHER Your friend graphs the equation y = 4.

Is your friend correct? Explain your reasoning.

23. MODELING REAL LIFE 'lhe equation y = 20 represcnis the
cost y (in dollars) for sending x text messages in a month.
Giraph the linear equation. What does the graph tell you
about your texting plan?

Section 4.1 Graphing Linear Eguations 145



24. MODELING REAL LIFE The equation y = 2x + 3 represents
the cost y (in dollars) of mailing a package that weighs
x pounds.

a. Usea graph to estimate how much it costs to mail
the package.

b. Lllse the equation to find exactly how much it costs
to mail the package.

50LVING A LINEAR EQUATION Solve for y. Then graph the linear equation.
25. y—3x=1 26. Hx+2y=1

1
27. —y+ar=3 28. x+ 05y =15

29. MODELING REAL LIFE The depth y (in inches) of a lake after
X vears is represented by the equation y = 0.2x + 42, How
much does the depth of the lake increase in four years? Use
a graph to justify your answer.

30. MODELING REAL LIFE The amount y (in dollars} of money in your savings
account after x months is represented by the equation y = 12.5x + 100.

a. Ciraph the linear equation.

b. How many months will it take you to save a total of $237.507

31. (D PROBLEM SOLVING The radius y (in millimeters)
of a chemical spill after x days is represented by the
equation y = 6x + 5.

a. Graph the linear equation.

b. Theleakis noticed after two weeks. What is the area
of the leak when it is noticed? Justify your answer.

32. GEOMETRY The sum S of the interior angle measures of a polygon with n sides
isS=1(n—2)180°.

a. Plotfour points (n, §) that satisfy the equation. Is the equation a linear
equation? Explain your reasoning.

b. Does the value n = 3.5 make sense in the context of the problem? Lxplain
your reasoning.

33. L3 DEEF'ER! One second of video on your cell phone uses the same amount
of memory as two pictures. Your cell phone can store 2500 piciures.

a. Create a graph that represents the number y of pictures your cell phone
can store when you take x seconds of video.

b. How many pictures can your cell phone store in addition to a video that
is one minute and thirty seconds long?
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4_2 Slope of a Lil{e

Learning Target: Find and interpret the slope of a line.
Success Criteria:  « | can explain the meaning of slope.

-

= | can find the slope of a line.
* | can interpret the slope of a line in a real-lile problem.

{ EXPLORATION 1

FLORIDA
STANDARDS

MAFS.BEE 26

EXPLORATION 2

Construct
Arguments

Do your answers
1o parts {b) and (c)
change when you
draw ADEFina
dilferent location in

 part )7 Expain

Measuring the Steepness of a Line

Work with a partner. Draw any nonvertical line in a coordinate plane.

a. Develop a way to measure the steepriess of the line. Compare vour
method with other pairs.

b. Draw a line that is parallel to your line. What can you determine about
the steepness of each line? Explain your reasoning.

Using Right Triangles
Work with a pariner. Use the figure shown.

LT

\

s
=]
|
I

=5 —t . :
—H f ....... M
- i‘ - :. - - 4 - + +
- .// F— - )
[, BG4 A
HEDEdi> EEE
HEP AN T

¥ I. 2 3 -!I 5 A F 8 8 :IIEI 11 12 13 14 15 6 x

a. SABCIs aright triangle formed by drawing a horizontal line segment
from point A and a vertical line segment from point B. Use this method
to draw another right triangle, £ DEF, with its longest side on the line.

b. What can you conclude about the two triangles in part (a)? Justify your
conclusion. Compare your results with other pairs.

¢. Based on your conclusions in part (b), what is true about jg and the

corresponding measure in A DEF? Explain your reasoning. What do
these values tell you about the line?
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Key Vocabulary )
slope, p. 148

rise, p. 148

run, p. 148

In the slope formula,
x, Is read as "x sub
one,” and y, is read
as "y sub two.” The
numbers 1 and 2 in
x, and y, are called

\\subs cripts.

m Finding Slopes of Lines

Describe the slope of each line. Then find each slope.

148 Chapter 4

l,..
1

i Key ldea

Slope

rise
m =
run

The slope m of a line is the value of the ratio of the change in y (the rise)
to the change in x (the run) between any two points, (x,, y,) and (x,, y,),
on the line. Th e slope of a line is a measure of the stecpness of the line.

¥

(x5 ¥)

.

change in y Rise = y; ¥,
change in x (30 1) -

=7 _t"".‘._ Run = x, — x, : {Rz, ]-"t:l'

LR

oy T x

Lines with positive slopes rise from left to right.

Lines with negative slopes fall from lefi to right.

.

The line rises from left to
right. 50, the slope is positive.
Lise the graph to find the

rise and the run of the line.

rise

rnm

Graphing and Writing Linear Equations

\ zlo, 0 [~

q-‘l:l..!!‘\I J:II-.;
A (D)
™ |

EENEEL'E
[TV TTN]

The line falls from left to right.

50, the slope is negative. Use the
coordinates (x, y, ) = (—1,1) and
(x5 ¥,) = (1, —2) to find the slope.

Yo ¥
m_

i

~2—1

y={—1}

-3 3
=" or—

2 2

% Multi-Language Glossary at BigldeasMath.com



Tr Y It Findthe slope of the line.

1- - - b.r.. - -

a8
yES

1)

J

m Finding Slopes of Horizontal and Vertical Lines —

Find the slope of each line.
& 37 = -
—— ey h —_—— e e — ———
REDC (O
2
l —
= 22— I 2 3 4 3 & ‘i
¥ — ¥
m= -
q 2 Ty
- o
Thﬁlnpguiﬂﬂw = 3
horizontal hﬁgﬁﬂ.ThE 6— (1)
S'iﬂfﬂﬁieuw“w =2 ar
line is undefinec. 7

The slopeis 0.

Tr | 4 [t Findthe slope of the line through the given poinis.
4. (-3,

3. (1,-2),(7, —2)

@@ Summary

Slope
Positive Slope Negative Slope
N
2] ™,

/ 0 ¥ i) \:
Y

The line falls
from left to right.

The line rises
from left to right.
\,

b.

‘I.Jl F
..ﬁ_ — .‘ — —
14, 6)
— - 5 — — R R—
T4
o T 1 1
= 1;‘4:2}
e |
1 ¢ 12 3 % Sx
.“_I _1"|
m =
ey
b —2
4—4

Division by zero is undefined.
50, the slope is undefined.

=3),(~3,-5) .

Slope of 0 lndefined Slope
4 ¥ A,y
e
i I * i f-_':'

The line is
horizontal.

Section 4.2

The line is
vertical.
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m Key ldea

Parallel Lines and Slope [y = %x F311 A

Lines in the same plane that do not // 2

intersect are parallel lines. Nonvertical 'J = g
parallel lines have the same slope. | -2 R 23 1-_“
All vertical lines are parallel. = i 2;;[1" = %J“ 1J

\

m Identifying Parallel Lines N

Which lines are parallel? llow do you know?

Find the slope of each line.

Blue Line Red Line Grreen Line by [T
- - | ..3_ - .I. - -
Bk Y70 2" - bk 10, 3) IS |
m = = = - (—3,2) | | 4, 1)
IE_.'I-'I I!_I.l .1:‘,_—::1 1
il 7 - / | d
=4=2 =7~ =41 yl 220 TSR
==k = == . |
= i i b EREY OB OB
—4 —5 —4 '
—_],nrai - I,arﬁ = I,.n::rfl 4

The slopes of the blue and green lines are 4.Th e slope of the red line is 5.
The blue and green lines have the same slope, so they are parallel.

Try It

5. WHAT IF? The blue line passes through (-4, —3) and (—3, 2).
Are any of the lines parallel? Explain.

e

V' —

=\ Self-Assessment ror ¢ oncepts & Skills —

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

- 6. VOCABULARY What does it mean for a line to have a slope of 47

(-1, 3}. 3 L
FEuSi : ' FINDING THE SLOPE OF A LINE Find the slope of the line through the
S “}:N. N, . given points.

~=3 =2 | 2 3 x
EEER 5 \\\“: : 1) 1. {1' " 1]4 [H: 2} 8. {21 _Ejr (ﬁr _3]
LI a1 N
R S D o 9. FINDING SLOPE Are the lines parallel? Explain your reasoning. )
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UPELARMLANS ST LA DA S A D

o

" —

x| y

1 | 05
..

3 | 15

m Modeling Real Life .’

'The table shows the distance y (in miles) of a space probe from a comet
x minutes after it begins its approach. 'Ihe points in the table lie on a line.
Find and interpret the slope of the line.

x1-4_-?|m‘

yﬂﬁailj‘

Choose any two points from the table and use the slope formula.

Use the points (x, y,) = (1, 8} and (x,, y,) = (4, 6).

Tl 8
m=—
.‘I.;_l "I..I
P— Check
b o] | | |
4—1 o il
™ [3 |
2 2 [re . 7
== ' oar — . T |::1II E} + r
) & o
NERZGN N

and the comet decreases

2 miles every 3 minutes, or -
3 "

& L |
g |
T jie —= & -4 | B | ™
Ihe slope is Y S0, the T T T eaS 2
distance between the probe D L L
JI T 00e3
| !
2

; mile every minute.

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

10. The table shows the lengths y (in inches) of your hair x months after your
last haircut. The points in the table lie on a line. Find and interpret the
slope of the line. After how many months is your hair 4 inches long?

A customer pays an initial fee and a daily fee to rent a snowmohile.
The total payment for 3 days is 92 dollars. The total payment for 5 days
is 120 dollars. What is the daily fee? Justify your answer.

You in-line skate from an elevation of 720 feet to an elevation of
750 feet in 30 minutes. Your friend in-line skates from an elevation
of 600 feet to an elevation of 640 feet in one hour. Compare vour
rates of change in elevaton.
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1 Go to BigldeasMath.com to get
4 - 2 P ra Ctl ce @ HELP with solving the Exercise's.)

P Review & Refresh

Graph the linear equation.
1. y=4x—3 2. x=-3
3. y=2 4._1*—2.15 >

Find the missing values in the ratio table.

5. | Yards | 1 5 | 7 6. | Miles | 0.6 1.8 |
Feet | 3 | 10 Hours | 1 | 2 s |

B Concepts, Skills, & Problem Solving

USING RIGHT TRIANGLES Use the figpure shown. (See Exploration 2, p. 147)

7. Find the slope of the line.

8. Letpoint D'be at {—4, 1). Use the sides of ABDA to find the slope of the line.

FINDING THE SLOPE OF A LINE Find the slope of the line.

2 T T 13T LA 10. [ Ix [ ¥r 11. CAn] Pl 1]
T Aes “N | B Ee

2|

20 T T T EER 1 H“x{j D
PZEEREEY f\ | L] TS
& BB S =t .9

W W

12. _ | &y 13. | by 14. RI7! |
1 S5 S Al - EEEROE
. 4 ) L
| —5—4 5 2 |' L " > =t ==
| TN W — . {. 1:_31 0 .{3r 3}
L N ; - 4
L S=r] | Lo 2]
(-5, —4) | [=mia=1 L 2 3x [ '
I i 5 | 3
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FINDING THE SLOPE OF A LINE Find the slope of the line through the given points.

15. (4,—1),(=2,-1) 16. (5, —3),(5,8) 17. (—7,0), (=7, —6)
18. (—3,1),(-1,5) 19. (10,4), (4,15) 20. (—3,6),(2 6)
v]

@ REASONING Draw aline through each point using

Sy

| ; i ; i
aslope of m = ' Do the lines intersect? Explain.

T
=5 i

|
I
[

[
3—3-% | I
|
|
|

22. YOU BE THE TEAGHER Your friend finds the slope of the line shown. Is your friend
correct? Lxplain your reasoning.

SRS
ST Nes) 4-2
11 ] : 2

i I ,t: ':___2:
il EE x l]\-i =

IDENTIFYING PARALLEL LINES Which lines are parallel? How do you know?

\{ 5 A .ﬁ{hz Pl 4. [ [ 21 34|
Nz

.L

&
T

F

IDENTIFYING PARALLEL LINES Are the given lines parallel? Explain your reasoning.
25, y=-h,y=13 26, y=0,x=0 27. xr=—1,x=1

FINDING S5LOPE The poinis in the table lie on a line. Find the slope of the line.
28.

x| 1 3| 5| 7 29. el 3| 2 | 7| 12

y| 2 | 10| 18] 26 ¥l o | 2 | 4| &6

30. MODELING REAL LIFE Carpenters refer to the
slope of a roof as the pitch of the roof. Find the
pitch of the roof.
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31. PROJECT The guidelines for a wheelchair ramp suggest that
the ratio of the rise to the run be no greater than 1:12.

a. @ CHOOSE TOOLS Find a wheelchair ramp in your
school or neighborhood. Measure its slope. Does the
ramp follow the guidelines?

b. Design a wheelchair ramp that provides access to a building
with a front door that is 2.5 feet above the sidewalk. [llustrate
your design.

USING AN EQUATION Use an equation to find the value of k so that
the line that passes through the given poinis has the given slope.

32. (1,3), (5, kjm=2 33. (—2,k),(2,05m=—1

34, (—4,K), (6, —7): m = —; 35. (4, —4), (k, —1); m —j

36. MODELING REAL LIFE The graph shows the
numbers of prescriptions filled over time by
a pharmacy.

a. Find the slope of the line.

Prescriptions
filled

b. Explain the meaning of the slope as
a rate of change.

O 10 20 3D 40 50 60 70 80 90 x
Time (minutes)

'—'"i 37. CRITICAL THINKING Which is steeper:

6 ft the boat ramp, or a road with a 12% grade?
— Explain. ( Note: Road grade is the vertical
I 36 ft I increase divided by the horizontal distance.)

38. @ REASONING Do the points A( —2, —1), B(1, 5), and (4, 11) lie on the same
line? Without using a graph, how do you know?

39. @ PROBLEM SOLVING A small business earns a profit of $6500 in January and
$17,500 in May, What is the rate of change in profit for this time period? Jusiify
YOur answer.

40. @ STRUCTURE Choose two poinis in the coordinate plane. Use the slope
formula to find the slope of the line that passes through the two points.

1

p : : ¥ .
I'hen find the slope using the formula *. Compare your resulis. B
X — IE ﬁ/‘! __-J.".—F'

41. Ll DEEPER! VN top and the bottom of the slide are

level with the ground, which has a slope of 0.

a. Whatis the slope of the main portion of the slide? 1 ft—
b. Describe the change in the slope when the T
bottom of the slide is only 12 inches above 1‘1‘“-

the ground. Explain your reasoning.
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Learning Target: Graph proportional relationships.

Success Criteria:  + | can graph an equation that represents a proportional relationship.

= | can wrile an equation thal represents a proportional relationship.
* | can use graphs lo compare proportional relationships.

QGO N Using a Ratio Table to Find Slope

Work with a partner. The graph shows amounts of vinegar and water that

E%Eﬁll?:ﬂns can be used to make a cleaning product.

MAFS.BEE2S a. Llse the graph to make a ratio o '

WARBEE LR table relating the quantities. g q | I 1 1T 1T 12
Explain how the slope of the § : EEEEERNN | 2_
line is represented in the table. E k- Ll L.l 3t |

= sl ek drr TG SRS P T
b. Make a ratio table that represents 8 = 5
a different ratio of vinegar to water. g i< b1 ol
Lise the table to describe the slope e A
of the graph of the new relationship. Vinegar (fuid ounces)
EXPLORATION 2 Deriving an Equation

Work with a partner. Let (x, y) represent any point on the graph of a
proporiional relationship.

1 (x, ) /

{1, m)

i 0]
0.0}y 0,0 (x, 0) =

) a. Dwescribe the relationship between the corresponding side lengths of the
Math Practice triangles shown in the graph. Explain your reasoning.

Use a Graph b. Use the relationship in part (a) to write an equation relating y, m, and x.

::: gnlg”yiu HI:'::EHE Then solve the equation for y.

Brianches i the grap] ¢. What does your equation in part (b) describe? What does m represent?
Lxplain your reasoning.
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@“@ Key ldea

Proportional Relationships

® Words When two quantities x and y are ¥
- " proportional, the relationship can
in the equation ¥ = mx'm be represented by the equation
o the F““;:: y = mx, where m is the constant of (1, m)
- ) m';*alm'g,; rate: proportionality.
Graph 'The graph of y = muxis a line with a slope 7
of m that passes through the origin.

\.

m Graphing a Proportional Relationship N

'lhe cost y (in dollars) for x ounces of frozen vogurt is represented
by y = 0.5x. Graph the equation and interpret the slope.

Method 1: Make a table of values. Method 2: llse the slope.

The equation shows that the slope m

x | y=05x | y | (¥ is 0.5. So, the graph passes through

0 [y=05{0)] 0 (0,0) (0, 0) and (1, 0.5).
1 | y=05{1) | 05 | (1,0.5)
2 | y=05(2) 1 (2,1)

3 |y=053) | 15 | (3 L5)

Plot the ordered pairs and draw a line through the points. Because negative
values of x do not make sense in this context, graph in the first quadrant only.

The slope indicates that the
unit cost is $0.50 per ounce.

Cost (dollars)

O 05 1 15 2 25 3 &

Tr}" ff Yogurt {ounces)

1. WHAT IF? The cost of frozen yogurt is represented by y = 0.75x.
Graph the equation and interpret the slope.

156 Chapter 4 Graphing and Writing Linear Equations




m Writing and Using an Equation

'The weight y of an object on Titan, one of Saturn's moons, is
proportional to the weight x of the object on Earth. An object that
weighs 105 pounds on Earth would weigh 15 pounds on Titan.

a. Write an equation that represents the situation.

Use the point (105, 15) to find the slope of the line.

y=mx Equation of a proportional relationship
15 = m(105) Substitute 15 for y and 105 for x.
1 —
- Simplify.
. i implify

+ . . e 1
So, an equation that represents the situation is y = X

b. How much would a chunk of ice that weighs 3.5 pounds on Titan
weigh on Earth?

35=-x Substitute 3.5 for y.
25=x Multiply each side by 7.
5o, the chunk of ice would weigh 24.5 pounds on Earth.

Try It

2. How much would a spacecraft that weighs 3500 kilograms on Larth
weigh on Titan? __/J

Self-Assessment for ¢ oncepts & Skills =,

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

GRAPHING A PROPORTIONAL RELATIONSHIP Graph the equation.
3. y=4x 4, y=-3x 5. y=8x
6. WRITING AND USING AN EQUATION The number y of objects a

machine produces is proportional to the time x (in minutes) that the
machine runs. Th e machine produces five objects in four minutes.

a. Write an equation that represents the situation.

b. Graph the equation in part (a) and interpret the slope.

. How many objects does the machine produce in one hour?
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=1

—
=TSR - s R - - T~ T S

Distance (meters)

Water (liters)

m Modeling Real Life

The distance y (in meters) that a four-person ski lift travels in
x seconds is represented by the equation y = 2.5x. 'The graph
shows the distance that a two-person ski lifi travels.

a. Which ski lift is faster?

2, 4)]

Artificial Waterfall

¥l

16,000
14,000
12,000
10,000
2000
5000
4000
2000

0

Chapter 4

UIEEJEE?Z—
Time (seconds)

o132 F 4 5y
Time (seconds)

ldentify the slope of the graph for each lift. Th en interpret each
slope as a unit raie.
Four-Person Lift Two-Person Lift

change in y

=

y= 2L.5x EIHPE =

) ! change in x
| The slopeis 2.5. | — 2
: ; 4
The four-person lift travels The two-person lift travels
2.5 meters per second. 2 meters per second.

So, the four-person lift is faster than the two-person lift.

b. Graph the equation that represents Ski Lift
the four-person lifi in the same '

i yi| four-person |41
coordinate plane as the two-person T A
lift. Compare and interpret the % 10
steepness of each graph. E s

§ 5 — — _l"i-_.-_ ——f
: i ;
I'he graph that represents the g : {'TE-JG_..DE.TSDH_I
four-person lift is steeper than =" |
i ] -
the graph that represenis the 012 34567z
two-person lift. So, the Time (seconds)

four-person lift is faster.

5:_9 Self-Assessment for Problem Solving

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

7. The amount y(in liters) of water that flows over a natural waterfall in

x seconds is represented by the equation y = 500x. Th e graph shows
the number of liters of water that flow over an artificial waterfall.
Which waterfall has a greater flow? Justify your answer.

. The speed of sound in air is 343 meters per second. You see lightning

and hear thunder 12 seconds later,

a. Isthere a proportional relationship between the amount of time
that passes and your distance from a lightning sirike? Explain.

b. Estimate your distance from the lishming strike.
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4.3 Practice 9 Go to BigldeasMath.com to gEt)

HELP with solving the exercises.

» Review & Refresh

Find the slope of the line.

T Ll LY = CrEEzl 1 3. Y|
T dedd O ‘V{

I

Mo o o=

i e e ol i i aEBETBE 1 0.0
(0, —3) | : R 3 1.2 3x
et O BV

Solve the equation. Check vour solution.

4. 2¢+3r—10 L S 6. 2(1—x)=11
f

W Concepts, Skills, & Problem Solving

USING EQUIVALENT RATIOS ‘The graph shows amounts of water ~ Dough
and flour that can be used to make dough. (See Exploration 1, p. 155.) e

7. Use the graph to make a ratio table relating the quantities.
Explain how the slope of the line is represented in the table,

8. Make a ratio table that represents a different ratio of flour to
water. Use the table to describe the slope of the graph of the
new relationship.

9. GRAPHING AN EQUATION The amount y (in dollars) that
vou raise by selling x fundraiser tickets is represented by the
equation y = 5x. Graph the equation and interpret the slope.

Flour (cups)

Water (cups)

IDENTIFYING PROPORTIONAL RELATIONSHIPS Tell whether xand yareina
proportional relationship. Explain your reasoning. If so, write an equation
that represents the relationship.

10. ¥y

ST
30

. X '

=
-
I<
-
&
&n
=
=

1]
12. 1 Bl l2 5] 8/w
1| 2] 3] a v | 4| 81223
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14. MODELING REAL LIFE The cost y (in dollars)
to rent a kayak is proportional to the number
x of hours that you rent the kayak. It costs 527
to rent the kayak for 3 hours.

a. Write an equation that represents
the situation.

b. Interpret the slope of the graph of the equation.

c. How much does it cost to rent the kayak for
5 hours? Justify your answer.

15. MODELING REAL LIFE The distance y (in miles) that a truck

E 1::';l — ‘ / travels on x gallons of gasoline is represented by the equation

E 100 = y = 18x.'Th e graph shows the distance that a car travels.

I ] S e i e

E 50 / . a. Which vehicle gets better gas mileage? Explain how

2 5 - you found your answer.

H |
%001 2 3 4 5% b. How much farther can the vehicle you chose in part (a)
Gasoline (gallons) travel on & gallons of gasoline?

16. @D PROBLEM SOLVING ‘Tocnails grow Weeks 1121314
about 13 millimeters per year. Th e table Fingernail Growth | | |, |,,
shows fingernail growth. (millimeters)

a. Do fingernails or toenails grow faster? Explain.

b. Inthe same coordinate plane, graph equations that represent the growth
rates of toenails and fingernails. Compare and interpret the steepness
of each graph.

17. '@ REASONING The quantities x and y are in a proportional relationship. What
do you know about the ratio of y to x for any point (x, y) on the graph of xand ?

18. L3 DEEPER!JERITE graph relates the temperature _

change y (in degrees Fahrenheit) to the altimde Q1 23456788910
change x (in thousands of feet). | |G

xi

5 - . e . - . - - . .i- -
10 Pig——1—1 —

15

a. ls the relationship proportional? Explain.

b. Write an equation of the line. Interpret

Temperature change (°F)

=<y N A ) i
the slope. 5

¢. You are at the bottom of a mountain where the o
temperature is 74°E The top of the mountain is - - .
5500 feet above you, What is the temperature at Altitude change
the top of the mountain? Justify your answer. {thousands of feet)

19. CRITICAL THINKING Consider the distance equation & = rf, where d is the
distance (in feet), ris the rate (in feet per second), and ¢ is the time (in seconds).
You run for 50 seconds. Are the distance you run and the rate you run at
proportional? Use a graph to justify your answer.
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4-4 in Slope-Inte;

Learning Target:

Success Criteria:

veay !

Graphing Linear Equations,

icept Form

Graph linear equations in slope-intercept form.

= | can identily the slope and y-intercept of a line given an equalion.

= | can rewrile a linear equation in slope-intercept form.

* | can use the slope and y-intercept 1o graph linear equations.

| EXPLORATION 1

FLORIDA
STANDARDS

MAFS.BEE 26

Understand

Quantities

How does the

meaning of the

equation y — mx help

you make a conjectire
k__i" part (a}?

Math Practice

A

Deriving an Equation

Work with a pariner. In the previous section, you learned that the graph of a
proporiional relationship can be represenied by the equation y — mx, where
m is the constant of proportionality.

Ly

(x,0) x

7 0.0 (1,0

a. You translate the graph of a proportional relationship 3 uniis up as
shown below. Let (x, y) represent any point on the graph. Make a
conjecture aboui the equation of the line. Explain your reasoning.

{1,3)

(x, 3)

/" ©.3)

X

L 3

b. Describe the reladonship between the corresponding side lengihs of
the triangles. Explain your reasoning.

¢. Use the relationship in part (b) to write an equation relating y, m, and x.
Does your equation suppaort your conjecture in part (a)? Explain.

d. You translate the graph of a proportional relationship b units up.
Write an equation relating y, m, x, and b. Justify your answer.

161

Section 4.4  Graphing Linear Equations in Slope-Intercept Form



Key Vocabulary i) Kgy ldeas

¥-intercept, p. 162

y—interlcepL p. 162 Intercepts
slope-intercept form, i g
p. 162 I'he x-intercept of a line is the - jr— =
x-coordinate of the point where | yrintercept = b |
the line crosses the x-axis. It occurs E
when y = 0. x-intercept = a :|
The y-intercept of a line is the ) o -
y-coordinate of the point where a (a, ﬂ"\:
the line crosses the y-axis. It occurs
when x = 0.
.‘L
- Slope-intercept Form
- i (ﬂ-“- 5 5 a . =
Linear equations pass Words A linear equation written in the form y = mx + bis
but do ““1: ;—,,Eh“auﬁrigiﬁ in slope-intercept form.The slope of the line is m,
innal and the y-intercept of the line is b.
AR a
te’latmmh!thTM Algebra y=mx+b
ial type A A
mﬁmmm@bﬂ- PR S |
| slope | | y-intercept |

\

m Identifying Slopes and y-Intercepts N

Find the slope and the y-intercept of the graph of each linear equation.

a. y=—4dx—2

y=—4x+(—2) Write in slope-intercept form.

The slope is —4, and the y-intercept is —2.

y=_x+5 Add 5 to each side.
The slope is j, and the y-intercept is 5.

Tr | 4 It Findtheslo pe and the y-intercept of the graph of the
linear equation.

2
1. y=3x—-7 2. _v—l——_ix

.
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m Graphing a Linear Equation in Slope-Intercept Form \

Graph y = —3x + 3. ldeniify the x-intercepi.

Step 1: Find the slope and the y-intercept.
y=-3x+3
| slope ]—‘ t [ y-intercept |

Step 2: The y-intercept is 3. 5o, plot (0, 3). Y= —3x4 3"[
Step 3: Use the slope to find another point L] Sty
and draw the line. g L Lk L ]
© 3K ]
rise  —3 \1 3
L= = | e sl et S | n
rumn 1 - ! "
1—2-1 | N2 3x
Plot the point that is 1 unit right and _
3 units down fram (0, 3). Draw a line i i R \

through the two points.

The line crosses the x-axis at (1, 0). So, the x-intercept is 1.

Tr | 4 It Graph the linear equation. ldentify the y-intercept.

3. y=x—41 4._1.'——ix+l

A

Self-Assessment for ¢ oncepts & SA’;?'!:—\

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

5. IN YOUR OWMN WORDS Consider the graph of the equation
y=mx+ b.

a. llow does changing the value of m affect the graph of the equation?
b. How does changing the value of b affect the graph of the equation?

IDENTIFYING SLOPE AND y-INTERCEPT Find the slope and the y-intercept
of the graph of the linear equation.

3
6. y=—x+0.25 7. _r—:!——4_\:

GRAPHING A LINEAR EQUATION Graph the linear equation. Identify the
x-intercepit.

B. y=x—7 9. y=2x+8 __)
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m Modeling Real Life

‘The cost y (in dollars) of taking a taxi
x miles is represented by the equation [ SFARE
y = 2.5x + 2. Graph the equation.
Interpret the y-intercept and the slope. by P A i
RECORD
ﬁi:dm 4 You are given an equation that
< d represents the cost of taking a taxi. You
are asked to graph the equation and

interpret the y-intercept and the slope.

Make a plan. s Use the equation to identify the slope and the y-intercept.Then graph
i the equation and interpret the y-intercept and the slope.

im"d o The equation is already written in the form y = mx + b. So, the slope
- : .‘_r P
" is2h= _::and the y-intercept is 2. Use the slope and the y-intercept to
graph the equation.
ek = 0 e s L A ]
Use a graphing calculator to "The y-intercept is 1: et
oraph y = 2.5x + 2. ' So, plot (0, 2). (g | e tha sinpe o plad
| | another point, {2, 7). Draw
= { | a line through the points.
——
1] .
oL onE: Fra s e X
4 The y-intercept is 2. So, there is an initial fee of $2 to take
o the taxi. The slope is 2.5. 5o, the cost per mile is $2.50.
iy
- Lz
:_
-@ Self-Assessment for Problem Solving —

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

10. The height y (in feet) of a movable bridge after rising for x seconds is
represented by the equation y = 3x + 16. Graph the equation. Interpret
the y-intercept and slope. How many seconds does it take the bridge to
reach a height of 76 feet? Justify your answer,

11. The number y of perfume bottles in storage after x months
is represented by the equation y = —20x + 460. Graph the
equation. Interpret the y-intercept and the slope. In how
many months will there be no perfume botiles left in
storage? Justify your answer.

164 Chapter4  Graphing and Writing Linear Equations



4.4 Practice @ Go to BigldeasMath.com to get)

HELP with solving the exercises.

P Review & Refresh

Tell whether x and y are in a proportional relationship. Explain vour reasoning.
If so, write an equation that represenis the relationship.

LB 1 [ 23] 4 2. % | 8| -a| 4|8
¥ 6 8 100 | 12 ¥y 4 2 | =2 —4
Solve the eguation for y.
3. x=4y—2 4, Jy=—-6x+1 5. 17_1’——:.1.;—2
2
b, ZHy=5hx—>5 7. 13y+52=—-39x B. y— 3x =—b

W Concepts, Skills, & Problem Solving

GRAPHING A LINEAR EQUATION Graph the equation. (See Exploration 1, p. 161.)
9. The graph of y = 3.5x is translated up 2 units.

10. The graph of y = —5xis ranslated down 3 units.

MATCHING EQUATIONS AND GRAPHS Maich the equation with its graph.
ldentify the slope and the y-intercepi.

11. y=2x+1 12. y='x—2 13, y=—25%1
3 3
A. T B. W C.
——t—t #—1—T—1 —+—t3 :
2 : - ,2/ |
i 1 i R 1 5 Lt 1T
F—21—] 1- -2 :L'.. i ..!/ | L] 'F.l.
— | | u-'"'..'.f..._l ! @
‘_/l:- | /I-.ll 4
' | L r

IDENTIFYING SLOPES AND y-INTERCEPTS Find the slope and the
y-intercept of the graph of the linear equation.

14. y=4x—5 15. y=—7x+12 16. y=—"x—2
=¥

17. y—2.25x+3 18. y+ 1—_:.1; 19. _v—ﬁ—;.t:

20. y—35=—2x 21. y=-5—.x 22. y=11 + L5%

2

ra

23. YOU BE THE TEACHER Your friend finds the slope
and y-intercept of the graph of the equation y = 4x — 3. Y= — '&_ﬁﬁﬂbp’h *
Is your friend correct? Explain your reasoning. and the y-interceptis 5.
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24. MODELING REAL LIFE The number y of seasonal allergy shots available at a
facility x days after receiving a shipment is represented by y = —15x + 375.

a. Graph the linear equation.

b. Interpret the slope and the y-intercept.

GRAPHING AN EQUATION Graph the linear equation. ldentify the

x-intercepl.
25. y=x+3 26, y=4x—8 27. y=—-3x+8
28. y=-5x-5 29. y+14=—-Tx 30. y=8—2x

31. (@ PRECISION You go to a harvest
festival and pick apples.

a. Which equation represents the cost
(in dollars) of going to the festival and
picking x pounds of apples? Lxplain.

y=5x+0.75 y=075x+5

b. Graph the equation you chose in part (a).

32. (U REASONING Without graphing, identify
the equations of the lines that are parallel.
Explain your reasoning,.

1 - 1
y=2x+4 y=,x+1 | y=20-3 y=2x+1 y=xt2

33. () PROBLEM SOLVING A skydiver parachutes
to the ground. The height y (in feet) of the
skydiver after x seconds is y = —10x + 3000.

a. Graph the linear equation,

b. Interpret the slope, y-intercept,
and x-intercept.

34. Ll 33334 Six friends create a website.

The websiic earns money by selling banner ads.
lt costs $120 a month to operate the website.

a. A banner ad earns $0.005 per click.
Write a linear equation that represents the
monthly profit after paying operating costs.

b. Graph the equation in part (a). On the graph,
label the number of clicks needed for the
friends to start making a profit. Explain.
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\ 4 5 Graphing Linear Equaf'

in Standard Form

Learning Target: Graph linear equations in standard form.

Success Criteria: + | can rewnile Lhe standard form of a linear equation in slope-intercept form.

= | can find intercepls of linear equations writlen in standard form.
= | can use intercepls lo graph linear equations.

; FCOLTYLI N Using Intercepts

N Work with a pariner. You spend 5150 on fruii irays and vegetable
o W
ﬁﬁﬂ% i Fruit Tray: $50 Vegetable Tray: $25

a. You buy x fruit irays and y vegetable trays. Complete the verbal model.
Then use the verbal maodel to write an equation that relates x and y.

Number Number
————  * offmuit + T * ofvepgetable =
1 fruit | etabl
e trays e st trays
b. What is the greatest number Wr—rr—T—Tr—T1T1T

of fruit trays that you can buy?
vegetable trays? Can you use these

numbers to graph your equation &
from part (a) in the coordinate :
plane? Explain.

c. Useagraphtodetermine the
Hll’ll PH ctice different combinations of ;

of fruit trays and vegetable trays
E‘::;ﬁi?;fe that you can huy‘. Justify your e m a8 & b
What does the slope answers algebraically.
of the line represent
in this context? d. You are given an extra 350 to spend. How does this affect the
‘*~ ~ intercepts of your graph in part {c)? Explain your reasoning.
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@@ Key ldea

Key Vocabulary i)
standard form, p. 168

Standard Form of a Linear Equation
‘1 The standard form of a linear equation is
Any 11!1:31 equﬁli‘m Ax+By=C
be written i where A and B are not both zero.
<tandard form. k.

m Graphing a Linear Equation in Standard Form —

Graph —2Zx + 3y = —6.

Step 1: Write the equation in slope-intercept form.

—2x+ 3y = —6
y=2x—6

2
=S O

s

The y-intercept is

Write the equation.

Add 2x to each side,

Divide each side by 3.

| y-intercept ‘|

[
| _" Use the slope to piut'
= 1 anather point, (3, 0). |

. —2. So, plot (0, —.ﬁ_}.}"‘;-_q
- 1

P2 -1

(0, -2)%

P ——— -.I-— -'-\--:-i
:

2x + 3y

5
1x

Z1

-

1 M L

Tr | 4 It Graph the linear equation.

1. x+y=-12

2
L —ixtp=
3 31c y==0
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s S * Draw a line
through the points.

1
2. — x+2y=6
g A

4. 2x+y=5H

)

% Multi-Language Glossary at BigldeasMath.com



m Graphing a Linear Equation in Standard Form —

Graph x + 3y = —3 using intercepis.

Step 1: To find the x-intercept, Tofind the y-intercept,
subsiitute O for p. substitute 0 for x.
x+3y=—3 x+3y=-3
x+3(0)=—3 0+ 3y=—3
x==3 y=-1

Step 2: Graph the equation.

: by {The y-intercept is
3 = 3 e | 2 -
o ;,_}:f 17T | 1. so, plot (0, —1).
=L (3,0 7 L] "
(Thexc-interceptis |1 | =& 2 3 12
i . 0, 1
| —3. So, plot (-3, n}.r_.. | |0 1) N‘_\-.H
| =
1 Pt
5 == | Draw a line
1]

| through the points.

Tr | 4 It Graph the linear equation using intercepis.

5. 2x—y=8 6. x+3y==6

=) Self-Assessment for ¢ oncepts & Skills —y

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

@ STRUCTURE Determine whether the equation is in standard form.
If not, rewrite the equation in standard form.

1. y=x—86 8. _r—;xi—,-'i—{i 9. Ax+y=~5
10. WRITING Describe two ways to graph the equation 4x + 2y = 6.

GRAPHING A LINEAR EQUATION Graph the linear equation.

11. Ax+y=5 12. ;x-l-z_v—ﬂ

13. bx—y=10 14. x—3y=9
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m Modeling Real Life ~

You have $6 to spend on apples and bananas. The equation
1.5x + 0.6y = 6 represents this situation, where x is the number
of pounds of apples and y is the number of pounds of bananas.
Giraph the equation. Interpret the intercepis.

| |
Banarss Applua
#0160/peund #.50/pound

Find the intercepts. Then use the intercepts to graph the equation
and interpret the intercepts.

x-intercept
1.5x + 0.6y = 6
1.5x + 0.6(0) =6

y-intercepl
1.5x + 0.6y = 6
1.5(0) + 0.6y = 6

x=1 y=10

| ;
.5x + 0.6y = 6|
. e ——

The x-intercept shows that you can buy 4 pounds of apples when
you do not buy any bananas. The y-intercept shows that you can
buy 10 pounds of bananas when you do not buy any apples.

j

oL
=]
& Self-Assessment for Problem Solving —

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

15. You have $30 to spend on paint and clay.Th e equation 2x + Gy = 30
represents this situation, where x is the number of paint bottles and
yis the number of tubs of clay, Graph the equation. Interpret the
intercepts. How many bottles of paint can yvou buy if you buy 3 tubs
of clay? Justify your answer.

16. You complete two projects for a class in 60 minutes. T'h e equation
x + y = 60 represents this situation, where x is the time (in minutes)
you spend assembling a birdhouse and y is the time (in minutes) you
spend writing a paper.

a. Graph the equation. interpret the intercepis.

b. Youspend twice as much time assembling the birdhouse as you do
writing the paper. How much time do you spend writing the paper?
Justify your answer.
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4.5 Practice @ :» )
HELP with solving the exercises.

P Review & Refresh

Find the slope and the y-intercept of the graph of the linear equation.

1. y=x—1 2. y=—"2x+1 3. y—ﬁx—ﬂ

Tell whether the blue figure is a reflection of the red figure.

, <+

B> Concepts, Skills, & Problem Solving

USING INTERCEPTS Define two variables for the verbal model. Write an equation
in slope-intercept form that relaies the variables. Graph the equation using
intercepts. (See Exploration 1, p. 167.)

- $200 = Poundsof | $1.50 = Pounds of 15
" pound peaches pound apples 2
8 lmiles  Hours |, 2miles = Hours _ 32
’ hour biked hour walked miles

REWRITING AN EQUATION Write the linear equation in slope-intercept form.

9. 2x+y=17 10. 5.[—_}'—: 1. —i.r+_-.*—1{]

=

GRAPHING AN EQUATION Graph the linear equation.
12. 18+ 9y =72 13. 16x—4y=2 14, :_r+ :_p'— 1
MATCHING Match the equation with its graph.

15. 15x— 12y =60 16. e+ Ay =20 17. 10x+ 8y = —40
A. by ] | | B. <

1 = =
—Hlui-'-l-lﬂ_p'-
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18. YOU BE THE TEACHER Your friend finds the x-intercept

of —2x + 3y = 12. Is your friend correct? Explain —2x+3y=12
your reasoning. —2(0)+ 3y=12
- By =12
19. MODELING REAL LIFE A charm bracelet costs $63, =
plus $25 for each charm. The equation —25x + y = 65 ==
represents the cost y (in dollars) of the bracelet,
where 1 is the number of charms.
a. Graph the equation.
b. How much does a bracelet with three charms cost?
USING INTERCEPTS TO GRAPH Graph the linear equation using intercepis.
L | 2
20. 3x —dy=—12 21. 2x+y=8 22, = = —
: Y = Tk Ei_t E} 3

23. MODELING REAL LIFE Your cousin has 590 to spend on video games
and movies. The equation 30x + 15y = 90 represenis this situation,
where xis the number of video games purchased and y is the number of
movies purchased. Graph the equation. Interpret the intercepis.

24. @ PROBLEM SOLVING A group of friends go
scuba diving They rent a boat for x days and
scuba gear for y people, represented by the
equation 250x + 50y = 1000.

a. Graph the equation and interpret the intercepts.

b. How many friends can go scuba diving if they
rent the boat for 1 day? 2 days?

c. How much money is spent in total?

25; (33231 Vou work at a restaurant as a host and a

Basic Information

server. You earn $9.45 for each hour you work as a host Number of hours
and $3.78 for each hour you work as a server. worked as host: %
Number of hours
a. Write an equation in standard form that models worked as server: ¥
your earnings. Earnings for this

Pay period: $113.40
b. Graph the equation.

26. LOGIC Does the graph of every linear equation have
an x-intercept? Justify vour reasoning.

27. CRITICAL THINKING For a house call, a veterinarian charges
$70, plus $40 per hour.

a. 'Write an equation that represents the total fee y (in dollars)
the veterinarian charges for a visit lasting x hours.

b. Find the x-intercept. Does this value make sense in this
context? Explain your reasoning.

c. Graph the equation.
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W

. Writing/Equations N
.6 ?

in Slope-Intercept Form

Learning Target: Wrile equations of lines in slope-intercept form.

Success Criteria:  « | can find the slope and the y-intercept of a line.

= | can use the slope and the p-intercepl o wrile an equation of a line.

* | can write equations in slope-intercept orm Lo solve real-life problems.

FGOLTYGI WA Writing Equations of Lines

Work with a pariner. For each part, answer the following questions.

FLORIDA
STAMDARDS * What are the slopes and the y-intercepts of the lines?
WAL HELA I * What are equations that represent the lines?

* What do the lines have in common?

a . T [ 1 -ll.j' T T I T b- i | I [ 1 Jl.rI T I
Math Practice e /-{-/-"’ B L
B - 7 —

Analyze Givens 14 ! 5// |- U P O
mﬁj?mﬂim ] P e .._5

r“l.m = 3 = L
enough infarmation - // - e/ — —— — <
to wrile an equation | / . j/-"f I . o N PV
for a line? - '

- 1
. J asaw"&l,/i/fa/ 5 F ¥ ik
=6 —5—4 1 I 2 % 4 5 6x
-1 1 AN —¢ F]-1.] 1 L3 4

Interpreting the Slope and the y-Intercept

Work with a pariner. The graph
represents the distance y (in miles)
of a car from Phoenix after  hours
of a trip.

Car Tnip

=

g

a. Find the slope and the y-intercept of
the line. What do they represent in
this situation?

Distance (miles)
]
|
I
|
1

m_ - inm

b. Write an equation that represents o | i
0 2 4 & 1

this graph. Time {(hours)

c. How can you determine the distance
of the car from Phoenix after 11 hours?
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m Writing Equations in Slope-Intercept Form —

Write an equation in slope-intercept form of the line that passes

through the given points.
a. Find the slope and the y-intercepi.
Ya— ¥
m - - —-
I;J_ = .1'1
_2-5
Z2—10
-3 3
‘; =, 0r —
- 2 2
After writing an equation: .
check that the given Because the line crosses the y-axis at (0, 5), the y-intercept is 5.
ts are solutions B 9 .
é{ﬂmequaﬂﬂm slope | :_ y-inren:ept]
S I_ﬂ — el
3 Y
50, an equationisy = — x+ 5.
b. = - Find the slope and the y-intercept.
Use the points (0, —3) and (3, 2).
0 =%
Ya—N
You can use 9 9 o
any two points on a e
line to find slope. G 7 R
0—3
9 | 12 = =
=_",or
& 3
Because y = —3 when x = 0, the y-intercept is —3.

slope | |: -J,--in‘rercept-j

Y
x+{—3)ory= :L =&

50, an equation is y —

| BN -

Tr Y [t Write an equation in slope-intercept form of the line that
passes through the given points.

1. _ L /‘ | Z. % 5
|

T |
LA |

| ! n | -1

{U.E]l | 1 | | 3 =

T | 5
x —2 I 2 & 4'x

: : 65 | —9
ARENEN
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m Writing an Equation =

Which equation is shown in the graph? .
A, y=—1 B. y=-3 ¥ I -
C. y=0 D y=—2x R ) L
s
Find the slope and the y-intercept. The line is (-3 -4 %, 4]
Sttt horizontal, so the change in yis 0. et B | =
The graph of Sl i 2
¥ = ais a horizontal m= L.:“mge ].“--'5 = u =0
lime that passes e
through (0, a). Because the line crosses the y-axis at (0, —4), the y-intercept is —41.
So, the equationis y = 0x + ( —4), ory = —4.
The correct answer is A.
Tr}' It Writean equaition of the line that passes through the
oiven points.
3. Bx|-4| 0|4 4. L4 |
AR ODEEN
; | s
21 oA 4
! ]
sl
=
-® Self-Assessment forc oncepts & Skills —

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

WRITING EQUATIONS IN SLOPE-INTERCEPT FORM Write an equation in
slope-intercept form of the line that passes through the given points.

> x | y 6. [TIRBTT]
-3 | =4
=y, =
i | 2
1 | s

7. WRITING AN EQUATION Writc an equation of the line that passes
through (0, —5) and (2, —5).
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Engineers used tunnel boring
machines like the anes shown
above to dig an extension of the
hetro Gold Line in Los Angeles.
The tunnels are 1.7 miles long

and 21 feet wide.

<

¥ fe—
o

8.

10.

m Modeling Real Life ~N

Engineers are dizgging a 3500-foot long tunnel at a constant rate.
After 4 months, the engineers still need to dig 1500 feet to finish the
project. How much time does it take to complete the tunnel from
start to finish?

Write an equation of the line that represents the distance y (in feet)
remaining after x months.

When the project starts, the engineers still need to dig 3500 feet,
represented by (0, 3500). So, the y-intercept is 3500.

After 4 months, the enginecrs still need to dig 1500 feet, represented
by (4, 1500). Use the points (0, 3500) and (4, 1500) to find the slope.

hs in y — 2000 =
iy — SO — —500
change inx 4
S0, an equation is y = —500x + 3500.

The tunnel is complete when the distance remaining is 0 feet.
S0, find the value of x when y = 0.

¥ = —500x + 3500 Write the equation.
iy = —500x + 3500 Substitute 0 for y.

—3500 = —500x Subtract 3500 from each side.
V=X Divide each side by —500.

It takes 7 months to complete the tunnel from start to finish.

.

=] Self-Assessment for problem Solving —_—

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

You load boxes onto an empty truck at a constant rate. After 3 hours,
there are 100 boxes on the ruck. How much longer do vou work if you
load a total of 120 boxes? Justify your answer.

The table shows the amounts y (in tons) of waste left in a landfill after
x months of waste relocation. Interpret the slope and the y-intercept of
the line that passes through the given points. How many months does
it take to empty the landfill? Justify your answer.

Alifetime subscription to a website costs $250. A
monthly subseription to the website costs $10 to join and 515 per month.
Write equations to represent the cosis of each plan. If you wani to be a
member for one year, which plan is less expensive? Explain.

i
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4.6 Practice

P Review & Refresh

7

Write the linear equation in slope-intercepi form.

1. dx+y=1 2. .r—_v—l

=¥

Plot the ordered pair in a coordinate plane.
4. (1,4) 5. (=1,-=2) 6. (

B Concepts, Skills, & Problem Solving

3. —£_f+2v——'
3 |

0,1)

INTERPRETING THE SLOPE AND THE y-INTERCEPT ‘The graph
represents the cost y (in dollars) to open an online gaming
account and buy x games. (5es Exploration 2, p. 173.)

8.

10.

WRITING EQUATIONS IN SLOPE-INTERCEPT FORM Write an equation in
slope-intercept form of the line that passes through the given points.

11.

14.

WRITING EQUATIONS Write an equatiion of the line that passes through the given points.
19. (0,4), (0, —3)

a F

Find the slope and the y-intercept of the line.

What do they represent in this situation?
Write an equation that represents the graph.

How can you determine the total cost of
opening an account and buying 6 games?

(—1,4),(0,2) 18. (—1,0),(0,0)

Section 4.6

12. - 13.
+ - - . . H - 4
=GN
-
: 3
i (0, 0)
5 -3-2—1 & Lk
15. 16.
x |y x | ¥y
—2 2 —3 —4
0 1 { —3
2 ] 3 —2
b | -1 G =1

Writing Equations in Slope-Intercept Form

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

L (27

Cost (dollars)

¥y

105

a0
75
60
A%
30
15

x |y
=l 4

] =i
2 —f

) -
o 1T 2 345 7 B3
Mumber of games
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20. YOU BE THE TEACHER Your friend writes

: : ; ' [

an equation of the line shown. Is your friend -2
1
I

correct? Explain your reasoning. —

1

1
—rl

s

o

SHEE e

[ -

21. MODELING REAL LIFE A boa consirictor is 18 inches long at
birth and grows # inches per year. Write an equation in
slape-intercept form that represents the length y (in feet) of a
boa constrictor that is x years old.

22. MODELING REAL LIFE The table shows the speeds y x| 0 1 2 7
(in miles per hour) of a car after x seconds of braking. Write
an equation of the line that passes through the points in the ¥ | 70 | 60 | 50 | 40

table. Interpret the slope and the y-intercept of the line.

23. MODELING REAL LIFE A dentist charges a flat fee for an —

office visit, plus an additional fee for every tooth removed.
The graph shows the total cost y (in dollars) for a patient
when the dentist removes x teeth. Interpret the slope and
the y-intercept.

Cost (dollars)
$8888.

24, MODELING REAL LIFE One of your friends gives you 510 for o 4 =
: 4 L 01 2.3 4 Sx
a charity walkathon. Another friend gives you an amount e

per mile. After 5 miles, vou have raised $13.50 total. Write an
equation that represents the amount y of money you have
raised afier x miles.

25. @ PROBLEM S0LVING You have 500 sheets of notebook paper. After 1 week,
you have 72% of the sheets left. You use the same number of sheets each week.
Write an equation that represents the number y of sheets remaining after x weeks.

26. Ll 3323 The palm tree on the left

is 10 years old. The palm tree on the right is
# vears old. The trees grow at the same rate.

a. Estimate the height y (in feet) of each tree.

b. Plot the two points (x, y), where x is the
age of each tree and y is the height of
cach tree.

c. Whatis the rate of growth of the trees?

d. Write an equation that represents the
height of a palm tree in terms of its age.
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Writing Equations in

Point-SlopejEorm

Learning Target: Wrile equations of lines in point-slope form.

Success Criteria: = | can use a point on a line and the slope to write an equation of the line.
= | can use any two points 1o write an equation of a line.

* | can wrile equations in point-siope form 1o solve reaiHife problems.

FGGLTYGI N Deriving an Equation

Work with a partner. Let (x,, y,) represent a specific point on a line.

FLORIDA Let (x, y) represent any other point on the line.

STANDARDS
MAFS EF2.4

Math Practice

Recognize . ; ; : ;
a. Write an equation that represents the slope m of the line. Explain
E?%E:I: e your reasoning.
gxhdl?:?pu;;u b. Multiply each side of your equation in part (a) by the expression
derive an equation? in the denominator. What does the resulting equation represent?
i J Lixplain your reasoning.

' , B EXPLORATION A8 Writing an Equation

: Work with a partner. Savings Account
For 4 months, you saved Al - -
%25 a month. You now have 20— 1T e |
: = e S - - = ot
$175 in your savings account. = o
B 200 |
= WS |
a. Draw a graph that shows the = |
: T 150 t
balance in vour account after o i |
ol
t months, L L L L L L Ll
= |
i . m 5 1
b. Use yvour result from Exploration 1 ~ |
to write an equation that represents 75 |
the balance A after t months. 0 ;

3113155.?3
Time (months)
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Key Vocabulary i) M Kgy ldea

point-slope form,

PRt Point-Slope Form

Words A linear equation written in the form y — y, = m{x — x,)
is in point-slope form . The line passes through the point
(¥, v,), and the slope of the line is m.

sl pe.--:.

i i

L
Algebra y—y,=mx—x)
&

| i

. passes through (x,, ¥, J-;. .

.

m Writing an Equation Using a Slope and a Point ==

Write an equation in point-slope form of the line that passes through
the point (—6, 1) with slope :

y—y=mlx—x) Write the point-slope form.

== i[x — (—6)] Substitute '; torm, —6 for x,, and 1 for ..
2 * T

y=1= "1{'\: + 6) Simplify.

S0, an equation sy — 1 = :{_r + B).

Check Check that(—6, 1) is a solution of the equation.

y—1= i{x + 6) Write the equation.
42 ;
1-1= 3{—ﬁ +6) Substitute.
o=0v Simpify

Tr Y It writean equation in poini-slope form of the line thai passes
through the given point and has the given slope.

1. (1,2); m= —14 2. (7,0 m=1 3. (—8 -5k m= —i’
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Another Method

You can use any of the
given points to write an
equation of the line,

Use m = —2and (5, —2).
y—(—2)=-2(x—5)
y+2=—2x+10

y=—2esa v

m Writing an Equation Using Two Points

Write an equation in slope-intercept form of the line x
thai passes through the given poinis. o
—1 10
Find the slope. Use the points (2, 1) and (5, —2).
2 i
Yo~ Hh -4 -6 i -
M=% 5.2 & = F | =%
Then use the slope m = —2 and the point (2, 4) to write an equation
of the line.

y—¥ =mx—x) Wirite the point-slope form.
y—a4=—2(x—2)
y—id=—2x+4 Distributive Property

y=—2x+8 Write in slope-intercept form.

Substitute —2 for m, 2 for x,, and 4 for y,.

Tr | 4 It Write an equation in slope-intercept form of the line that

passes through the given points.

4. (-2,1),(3 —1) 5. -

/

Self-Assessment ror ¢ oncepts & Skills —

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

in your journal.

WRITING AN EQUATION Write an equation in point-slope form of the

line that passes through the given point and has the given slope.

1

6. (2,0, m=1 7. (-3, -1}, m=—

9. WRITING AN EQUATION Write an equation of the line that passes

through the points given in the table.

10. DIFFERENT WORDS, SAME QUESTION Which is different? Skeich

“hoth” graphs.

What is the graph of the equation y = 4x + 37

Graph the line that passes through the points (4, 5) and (5, 9).

Graphy = 4x + 3. Giraph the linear equation y — 7 = 4{x —1).

8. (54 m=3

S
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Modeling Real Life N
D

You finish parasailing and are being pulled back to the boat.
After 2 seconds, you are 25 feet above the boat. At what height
were you parasailing?

You are 25 feet above the boat after 2 seconds, which can be
represented by the point (2, 25). You are being pulled down ata
rate of 10 feet per second. So, the slope is —10.

Because you know a point and the slope, use point-slope form to
write an equation that represents your height y (in feet) above the
bhoat after x seconds.

y—y,=mx—2x) Write the point-slope form.

y—25=—10(x — 2) Substitute for m, x,, and y,.

y—25=—10x + 20 Distributive Property
y=—10x+ 45 Write in slope-intercept form.

The height at which you were parasailing is represented by the y-intercept.

P So you were parasailing at a height of 45 feet.

P

o —

..-_:-e Self-Assessment for Problem Solving —y

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

7=

11. Awriter finishes a project that a coworker started at a rate of 3 pages
per hour. After 3 hours, 25% of the project is complete.

a. The project is 200 pages long. Write and graph an equation for the
total number y of pages that have been finished after the writer
works for x hours.

b. The writer has a total of 45 hours to finish the project. Will the
writer meet the deadline? Explain vour reasoning.

12. TAEEEY vouand your friend begin to run along a path at

different constant speeds. After 1 minute, your [riend is 45 meters
ahead of vou. After 3 minutes, your friend is 105 meters ahead of you.

a. Write and graph an equation for the distance y (in meters) your
friend is ahead of you after x minutes. Justify your answer.

b. Did you and your friend start running from the same spot?
Explain your reasoning.
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4.7 Practice @ Go to BigldeasMath.com to get)

HELP with solving the exercises.

P Review & Refresh

Write an equation in slope-intercept form of the line that passes through the

given points.
1'[: 2| 0 | 2 21 [ [ Aol ]
L | 1] LARS)
\r 4 5 | 6 At

Solve the equation. Check your solution, if possible.

3. 2x+3=2x 4, fw—7=1—3x 3. Elx—1=12¢—54

B> Concepts, Skills, & Problem Solving

WRITING AN EQUATION 'The value of a new car decreases 54000 each year. After
3 years, the car is worth $18,000. (See Exploration 2, p. 179.)

6. Draw a graph that shows the value of the car after { years.

7. Write an equation that represents the value V of the car after [ years.

WRITING AN EQUATION Write an equation in point-slope form of the line that
passes through the given point and has the given slope.

B. (3,0} m= —: 9. (4,8 m —j 10. (1, -3 m=4

1. (7,—5); m= —; 12. (3,3 m—_ 13. (-1, —4); m=—2

WRITING AN EQUATION Wriie an equation in slope-intercept form of the line that
passes through the given points.

14. (-1,-1),(1,5) 15. (2,4),(3,6) 16. (—2,3),(2,7)

17. (4,1),(8, 2) 8. (—9,5),(—3.3) 19. (1,2),(-2 —1)

20. MODELING REAL LIFE At 0°C, the volume of a gas is 22 liters. For each degree the

temperature 1'(in degrees Celsius) increases, the volume V (in liters) of the gas
2 : : X
increases by = Write an equation that represents the volume of the gas in terms
ta

of the temperature.
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WRITING AN EQUATION Write an equation of the line that passes through the given
points in any form. Explain your choice of form.

21.

!

W

b N & N

BRP 4N
(-1, 1% (@, z.lﬁi .

La [ L1 1L S L] .
VEENNEEY ?!f’a%aftu
| i} T

| ¥

4. Y 5., 26. [ )
-1 | 35 -3 | -1 -7 | 6
1 | —05 0 | 1 -3 | 4
3 | —45 3 | 3 1 | 2

27. @ REASONING Write an equation of the line that passes through the
point (8, 2) and is parallel to the graph of the equation y = 4x — 3.

28. MODELING REAL LIFE The table shows the amount y (in fluid ounces) x .
of carpet cleaner in a tank after x minutes of cleaning.
"
a. Write an equation that represents the amount of cleaner d i
in the tank after x minutes. 10 | &8
b. UHow much cleaner is in the tank when the cleaning begins? 15 | 68

c. After how many minutes is the tank empiy? Justify your answer.

29. LI PEEFER! According to Dolbear’s law, you can

predict the temperature 1'(in degrees Fahrenheit) by
counting the number x of chirps made by a snowy tree
cricket in 1 minute. When the temperature is 50°F,

a cricket chirps 40 times in 1 minute. For each rise in
temperature of .25 the cricket makes an additonal
chirp each minute.

Leaning Tower of Pisa

a. You count 100 chirps in 1 minute. What is the temperature?

b. ‘The temperature is 96°F. How many chirps do you expect
the cricket to make? Justify your answer.

30. (D PROBLEM SOLVING 'The Leaning Tower of Pisa in ltaly
was built between 1173 and 1350,

a. Write an equation that represents the yellow line.

z b. ‘The tower is 56 meters tall. How far from the center is
the top of the tower? Justify your answer.
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¥ Connecting Concepts

» Using the Problem-Solving Plan

1. Every item in a retail store is on sale for 40% off. Write and
graph an equation that represents the sale price yof an

item that has an original price of x dollars. A
39 ] '
- Understand You know the percent discount of items in a retail I l

store. You are asked to write and graph an equation
that represents the sale price of an item that has an
5 original price of x dollars.

Makeaplan. Selling an item for 40% off is the same as selling an item
: for 60'% of its original price. Use this information to write
and graph an equation that represents the situation.

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

2. 'T'wo supplementary angles have angle measures of x” and y°. Write and
graph an equation that represents the relationship between the measures
of the angles.

3. A mechanic charges a diagnostic fee plus an hourly rate. The table shows
the numbers of hours worked and the total cosis for three customers.
A fourth customer pays $285. Find the number of hours that the mechanic
worked for the fourth customer.

Hours, x 1 3 5 ‘

Cost, y (dollars) | 90 210 J:m‘

Anatomy of a Hurricane ~

At the beginning of this chapter, you watched a

S5TEAM Video called "Hurricane! ™ You are now ready to
complete the performance task related to this video, available
at BigldeasMath.com. Be sure to use the problem-sclving
plan as you work through the performance task.

Connecting Concepts 185



B Chapter Review f’r"h Go to BigldeasMath.com to download

.= _+ blank graphic organizers.

» Review Vocabulary

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

. —
' U linear equation, p. 142 rise, p. 148 slope-intercept torm,
: 3 solution ot a linear equation, run, p. 148 p. 162
¢ p. 142 x-intercept, p. 162 standard form, p. 168
s slope, p. 148 y-intercept, p. 162 point-slope form, p. 180
=

Ll

P Graphic Organizers

You can use a Definition and Example Chart to organize information about a concept.
. - F Here is an example of a Definition and Example Chart for the vocabulary term
linear equation.

Linear equation: an equation whose graph is a line

Example
y=2x+1
o Ay Example
oy ;
» y=8
1 Example
x=-2
ar - . 1
. Choose and complete a graphic organizer
to help you study the concepi.
2 : | hape catsup
y 1. slope 7 ol after :m#’
2. slope of parallel lines
& 3. proportional relationship
| A 4. slope-intercept form
.*l;‘- - 5. standard form
. =, "Here is my Definition and Example Chart.
b 5 6. poini-slope form Wednesday, Thursday, and Friday
o - (Freya's day) are all named after
mythical beings.”
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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 &
lcando it | can do iton I can teach
| do not understand. with heip i e

. kLearning Target: Graph linear equations.

Giraph the linear equation.
1. y='x 2. y=-—2 3. y=9—x

4. y=—025x+ 4 5. y=2x+2 G ges—n

7. The equation y = 0.5x + 3 represents the
cost y (in dollars) of riding in a taxi x miles.

a. Use agraph to estimate how much it costs
to ride 5.25 miles in a taxi.

b. Use the equation to find exactly how much
it costs to ride 5.25 miles in a taxi.

8. The equation y = 9.5x represents the earnings
y(in dollars) of an aquarium gift shop employee
that works x hours.

a. Graph the linear equation.

b. How much does the employvee earn for
working 40 hours?

& . . 1 . .
9. Isy = x” alinear equation? Explain your reasoning.
10. The sum 5 of the exterior angle measures of a polyzon

with n sides is § = 3607,

a. Plot four points (n, §) that satisfy the equation.
ls the equation a linear equation? Explain yvour
reasoning,

b. Does the value n = 2 make sense in the context
of the problem? Lixplain your reasoning.
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. 4.2 Slope of a Line (pp. 147-159)

11. -. .' L] '. 12, [T \
i ! | + 3 1 ! ] L] i ———— e ]

Find the slope of the line through the given points.
13. (—5,4),(8,4) 14. (-3,5),(-3.1)

‘lhe points in the table lie on a line. Find the slope of the line.

B xT o] 1] 2 3 | 16. | —2|

N 1| o | 1 | 2 :.r_3|

17. How do vou know when two lines are parallel? Use an example to justify
VOUT answer.

18. Draw a line through the point ( —1, 2) that is parallel to the graph of the line
in Exercise 11.

.. 4.3 Graphing Proportional Relationships (op. 155-160)

- Learning Target: Graph proportional relationships.

Tell whether x and y are in a proportional relationship. Explain your reasoning.
If so, write an equation that represenis the relationship.

19. ¥ 1 I 1 .| 20. ¥ | T
2L gt 1 35 ——— A
if | . 4 L L3 /
15— 1 ' 25 | |
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21. The cost y (in dollars) to provide food for guests at a dinner party is
proporiional to the number x of guests attending the party. 1t cosis 530
to provide food for 4 guests.

a. Write an equation that represents the sitation.
b. Interpret the slope of the graph of the equation.
c. How much does it cost to provide food for 10 guests?

Justify your answer.

22. The distance y (in miles) you run after x weeks is represented by
the equation y = Bx. Graph the equation and interpret the slope.

23. ¥You research that hair grows 15 centimetiers per year on average.
The table shows your friend’s hair growth.

Months 1 | 2| 3| 4 ‘
Hair Growth |  _ i ‘
(Centmatars) 1.5 3 4.5 & |

a. Does your friend's hair erow faster than average? Explain.

b. In the same coordinate plane, graph the average hair growth and the
hair growth of your friend. Compare and interpret the steepness of

each of the graphs.

- 4.4 Graphing Linear Equations in Slope-Intercept Form (op. 161-166)

KLearning Target: Graph linear equations in slope-intercept form.

Find the slope and the y-intercept of the graph of the linear equation.
24. y=—Ax+1 25. y= :':Ix 12 26. y— 7=05x

Giraph the linear equation. ldentify the x-intercepi.

27. y=2x—6 28. y— —4x+8 29. y=—x—8

30. The cost y(in dollars) of one person buying admission
toa fair and going on xrides is y = x + 12,

a. Graph the equation.

b. Interpret the y-intercept and the slope.

31. Graph the linear equation with slope —5
and y-intercept 0.
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~ 4.5 Graphing Linear Equations in Standard Form (pp. 167-172)

Learning Target Graph linear equations in standard form.

Write the linear equation in slope-intercept form.

32 dx+2Zy=-—12 33. .1;—_1,"—_:
Graph the linear equation.

34. :x +y=3 35. —dv+2y=8
36. 4 5y=10 37. —_:x+;!_'|.’—j

38. A dogkennel charges $30 per night to board your dog and $6 for each hour of
playtime. The amount of money you spend is given by 30x + 6y = 180, where
xis the number of nights and y is the number of hours of playtime. Graph the
equation and interpret the intercepis.

>at
L r—
#_
-

= k\i.earm'ng Target: Write equations of lines in slope-intercept form.

Write an equation in slope-intercept form of the line that passes through
the given poinis.

3. [T 1] 5 40.
LA, 1)

41. = y 42. x v
— 2 1 0 —3
0 1 1 -1
2 —2 2 i 1
! —5 3 }

43. Write an equation of the line that passes through (0, 8) and (6, 8).

44. Write an equation of the line that passes through (0, —5) and (-5, —5).
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45. A construction crew is extending a highway sound barrier that is

13 miles long. The crew builds Jl‘ of a mile per week. Write an equation in

slope-intercept form that represents the length y (in miles) of the barrier
after x weeks.

~, 4.7 Writing Equations in Point-Slope Form (pp. 179-184)

l\\l_earning Target: Write equations: of lines in point-slope form.

Write an equation in point-slope form of the line that passes through the
given point and has the given slope.

46. (1,4 m=3 47. (2,—8); m = —i

Write an equation in slope-intercept form of the line that passes through
the given points.

48. (—4,2), (6, —3) 2. 00 . T, [ 3 l

o = s |

50. The table shows your elevation y (in feet) on a ski slope after x minutes.

xi:225|

y | 800 | 600 fl[][]‘

a. Write an equation that represents your elevation after x minutes.

&

What is your starting elevation?

. After how many minutes do you reach the bottom of the ski slope?
Justify your answer.

51. A company offers cable television at $29.95 per month plus a one-time
installation fee. The total cost for the first six months of service is $214.70.

a. Write an equation in point-slope form that represents the total cost
you pay for cable television after x months.

b. How much is the installation fee? Justify your answer.

52. When might it be better to represent an equation in point-slope form rather
than slope-intercept form? Use an example to jusiify your answer.
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" Practice Test

Find the slope and the y-intercept of the graph of the linear equation.

1. y=6x—5 2. y—1=3x+84 3, —:lx+2_1-';?
Graph the linear equation.
4._1#——11—5 5. —dx+6Gy=12 b. y—z_r
7 3
7. Which lines are parallel? Explain. 8. The points in the table lie on a line.
o T e ] Find the slope of the line.

=5

i il 0 i r‘.:,r

|:-.. /

l..LZJ‘rT"'.iE-."’J x 2
I Y g = :

-1 | —4

z sl

2,0.5)

i -EE L
=T 1
11T 1A 1 2
r 2, -2 |

Wriite an equation in slope-intercept form of the line that passes through

the given points.

g9, n*n" . iqﬂ-}" ! 10. . y
FC TN |
-
3.3' | | el
AN | -
T ELIR. I 0 2
—5— 5-:;-!\. 1 D
T Te a1 =] 2
| | ‘\l
| ol g | 2
PYUBNENE W

11. Write an equation in point-slope form of the line that passes
through (—4, 1) and (4, 3).

12. The number y of new vocabulary words that vou learn after x weeks
is represented by the equation y = 15x.
a. UGiraph the equation and interpret the slope.
b. How many new vocabulary words do you learn after 5 weeks?
c. How many more vocabulary words do you learn after 6 weeks than

after 4 weeks?

13. You used $90 worth of paint for a school float. The amount of money you
spend is given by 18x + 15y = 90, where x is the number of gallons of blue
paint and y is the number of gallons of white paint. Graph the equation
and interpret the intercepis.
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~ Cumulative Practice

1. Which equation matches the line shown in
the graph?

. y=2x—12
. y=2x+1

. y=x-12

D. y=x+1

2. Which point lies on the graph of 6x — 5y = 142

k-5 G. (—2,1)

H. (—1,—4) . (4,—2)

3. You reflect the triangle in the x-axis. What are the coordinates of the image?

e ot | - .1“..-P 4
_ 'fI{ 2, 3),
A 172, 1)
x(~4,1) F1
-ﬂ 3_ .E {J 1251:.'
_____ TR T— d ——
3
4
¥
A. X'(4,1), ¥'(2,3),2(-21) B. X'(4,—1), Y'(2 —3), (-2, —1)
C. X'(—4,-1), Y (-2, -3),2'(2 —1) D. X'(1,4), Y'(3,2), Z'(1, —2)
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4. Which of the following is the equation of a line parallel to the line shown

in the graph?

= b O &

5. What is the value of x?

42

(x + 5)° 122°

FE y=3x—10
1

G. y—}ix-'rlz

H. y=-3x+5

1
l. = —-x— 18
Y 3

6. An emergency plumber charges $49.00 plus $70.00 per hour of the repair. A hill
to r epair your sink is $241.50.This can be modeled by 70.00h + 49.00 = 241.50,
where h represents the number of hours for the repair. How many hours did it

take to repair your sink?
A. 2.75 hours

C. 4.15 hours

. li costs 540 to rent a car for one day.
In addition, the rental agency charges
you for each mile driven, as shown

in the graph.

Part A Determine the slope of the line

joining the points on the graph.

Part B Explain what the slope represents.

194 Chapter 4

B. 3.45hours

D. 13,475 hours

¥ I I T I I T I | T.
W ——— 1 I L (500, 90)|
8p}————(300, 70)——1T

ol (100, 50)—+——1 (400, 80} |

e (200600 | | |

20 m‘-qu aNEYE

0 |

O 100 200 300 AD0 500«
Miles driven

Rental cost (dollars)
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8. What value of x makes the equation true?

T+ 2x=4x—5

9. Trapezoid KLMN is graphed in the coordinate plane shown.

..II..}I

|
[
1
I
I
i T
= s W
[

£

oS W N
L

Rotate Trapeznid KLMN 850" clockwise about the origin. What are the
coordinates of point M ', the image of point M after the rotation?

F (-3 -2) G. (—2,—3)

H. (-2, 3) 1. (3,2)

10. Solve the formula K = 3M — 7 for M.

K+7
AL M=K+7 B. M= 3
C. M="+7 p. M=2"7
3 3
11. What is the distance d across the canyon?
- -i- .-i-. .\‘.1-
-
3
F 36h G. 12fi
H. 10ft l. 250t

Cumulative Practice

195



ey

Linear Equations

o 5.1 Solving Systems of Linear

£ . .
g Equations by Graphing F
- . . Chapter Learning Target:
5-2 SDIUI“Q S}'Stems Df Llnear Understand systems of linear equations.
Equations by Substitution Chapter Success Criteria:
. - | can identify a linear equation.
. 5.3 SDIUE“Q S}'Stems Df Lin'E'ar | can describe a system of linear equations.
g : s ; B | can solve a system of linear equations.
Equations by Elimination ® | can mode! solving systems with different
numbers of solutions.

N

5.4 Solving Special Systems of
Linear Equations

“Gold Alloys”




Performance Task

Gold Alloys

An alloy is a mixture of different metals melted together at
high temperatures. A dental filling is created using a gold
alloy. What are other uses of alloys?

Waich the STEAM Video “Gold Alloys” Then answer the
following questions.

1. Lnid says that the proportion of gold in an alloy can be
measured in karafs. For example, 24 karais represents
100% gold and 18 karats represents 752% gold.

a. Adental filling is 9 karats. What percent of the
filling is gold?

b. Awatch is 60% gold. How many karats is the watch?

. What percent gold is each described alloy?

a. A mixture of 2 grams 10-karat gold and
2 grams 14-karat gold

b. A mixture of 6 grams 24-karat gold and 4 grams
9-karat gold

Mixing Alloys

After completing this chapter, you will be able to use

the concepts you learned to answer the questions in the
STEAM Video Performance lask. You will be given a list of
eold alloys available at a jewelry store.

Alloys at Jewelry Store
Alloy 1:  25% gold
Alloy 2:  50% gold
Alloy 3:  82% gold

You will use a system of equations to determine the amounts
of the given alloys that a jeweler needs to create a new alloy.
Why might a jeweler need to create a mixture with a specific
proportion of gold?




1. Work with a partner. Your family staris a bed-and-breakfast. You spend $500
fixing up a bedroom to rent. The cost for food and uiilities is $10 per nighi. Your
family charges 560 per night to rent the bedroom.

a. Write an equation that representis the costs.

Cost, ¢ £10 MNumber of
(indollars)  pernight  nights, x

b. Write an equation that represents the revenue (income).

Revenue, B S60 ] Number of
(in dollars)  per night nights, x

¢. A setof two (or more) linear equations is called a system of linear equations.
Write the system of linear equations for this problem.

+ 5500

. Work with a pariner. Use a graphing calculator to solve the system.

y= 10x + 500 Equation 1
= 60x Equation 2

Enter the equations into yvour calculator.
‘Then graph the equations. What is an

appropriate window?

On your graph, how can you determine

which line is the graph of which [
equation? Label the eguations on |
the graph shown. !
Visually estimate the point of intersection

of the graphs.

To find the solution, use the intersect

feature to find the point of intersection.

The solution is ( )

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

system of linear equations solution of a system of linear equations




EXPLORATION 1

i.earnmg Target:

Success Criteria:

Understand how to solve systems of linear equations by graphing.

= | can graph a linear equation.
= | can find the point where twa lines intersect.
= | can solve a syslem of finear equalions by graphing.

FLORIDA
STANDARDS

MAFS 8.EE 3 Ba
MAF5.8.CE.3.8b
MAF5.8.EL.3.6c

Math Practice

Use Technology
to Explore

What features of a
graphing calculator
€an you use Lo check
your answers in
'dmn (b7

Using a Graph to Solve a Problem

Work with a pariner. You charge your headphones and your phone.
'The equations below represent the battery powers p% of the devices

after ¥ minutes of charging.
3
p= X Headphones
p=x+25 Phone

a. You check the battery power of each device every 10 minutes.

Copy and complete the table. How do the devices battery
powers compare?

x (minutes) 0 | 20 | 30 | 40 | 50 | 60
p (headphones)

P (phone)

After how much time do the devices have the same battery power?
What is the battery power at that time? Justify your answer.

Ciraph the battery power equations in the same
coordinate plane. What do you notice?

‘The solutions of a

linear equation are all the
poinis on its graph. How many
solutions can two linear equations
share? Explain your reasoning.

Use a graphing calculator to check your answers in part (b).
Lixplain your method.
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A system of linear equations is a set of two or more linear equations in the
Key Vocabulary "@ same variables. An example is shown below. A system of linear equations is

system of linear also called a linear system.
equations, p. 200

solution of a system of y=x+1 Equation 1
lirear equations, I e
p. 200 y=2x—7 Equation 2

A solution of a system of linear equations in two variables is an ordered
pair that is a solution of each equation in the system, The solution of a system
of linear equations is the point of intersection of the graphs of the equations.

m Solving a System of Linear Equations by Graphing -

Solve the system by graphing. y=2x+5 Equation 1
y=—dx—1 Equation 2

Graph each equation.

®
-
chack that the
estimated intersection
pu'mti'i a solution of The graphs appear to intersect at (—1, 3). Check that the point is a solution
pach equanion. of each equation.
Equation 1 Equation 2
Check y=Eta y=—4=1
& o -
( \ 3=2(—-1)+5 3= —4(—1)—1
:1""— 5] 3=3 J 3=13 U’,
‘The solution is (—1, 3).
-5 Igters?:tma 3

Tr Yy It solve the system by graphing.
1. y=x—1 2 y=—5hx+14 3. y=x

y=—=x+3 y=x—10 y=2x+1

P
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m Solving a System of Linear Equations by Graphing -

Solve the system by graphing. y=2x—2 Equation 1
—x+2y=—4  Eqguation 2

Giraph each equation.
‘The graphs appear to intersect at (0, —2).

Check that the point is a solution of
each equation.

Equation 1 Equation 2
L 5 4 5
y=2x—-2 —x+2y=—1 | |
7 7
~-2=2(0)—2 —0+2(-2)= —4

3-—3 o —a=—a

‘The solution is (0, —2).

Tr | 4 It solve the system by graphing.

4 y=—a4x—7 3. x—y=58 b. _}x—_}f——ﬁ
x+y=2 =3+ y=—1 6x +2y=8

Self-Assessment for ¢ oncepts & Skills —

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

SOLVING A SYSTEM OF LINEAR EQUATIONS Solve the system by graphing.
7. y=x+1 8 Jx—y=-1 9. x+2y=13

y=dx+7 y=—x+5 —Xx+3y="T

10. WRITING Explain why the solution of a system of linear equations is
the point of intersection of their graphs.

11. DIFFERENT WORDS, SAME QUESTION Which is different? Find

: - “both" answers.
y=—2x+8 [kquation1

y=4x+2 Equation 2 What is the solution At what point do the graphs
of the system? of the equations intersect?
What ordered pair makes What are the solutions
both equations rue? of each equation?

o
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m Modeling Real Life

In football, each exira point made is 1 point and each field goal made is
3 points. A Kicker makes a total of 8 extra points and field goals in a game
and scores 12 points. llow many field goals did the kicker make?

Llse a verbal model to write a system of lincar equations. Let x represent the
number of extra points and let y represent the number of field goals.

Number Number Total
ofextra + offield = number
points, x apals, y of kicks
Points Number Points Number lotal
perextra + ofextra + perfield « offield = number
point points, x goal goals, y of points
Ihe system is: x+y=48 Equation 1
X+ 3yp=12 Equation 2

G;raph each equation.

Ihe graphs appear to intersect at (6, 2). Check that the point is a solution
of each equation.

Equation 1 Egquation 2

x+y=28 x+3y=12
7 ?

E+2=8 6+3(2)=12

H—HU’/ 12—12/

The solution is (6, 2). So, the kicker made 2 field goals.

I'—:I-.:Uim:h-{l?"

N

J

W
== Solve each exercise. Then rate your understanding of the success criteria
in your jowrnal.

12. Your family attends a comic convention. Each autograph costs
$20 and each photograph costs $50. Your family buys a total of
5 autographs and photographs for $160. How many photographs
does your family buy?

13. 14 D'EEFER! Two apps on yvour phone take away points for using
vwour phone at school. You have 140 points on the first app and
#0 points on the second app when a school day begins. Each time you
check your phone, vou lose 10 points on your first app and p points on
yvour second app. After yvou check your phone ten titnes, you have the
same number of points on each app. Find the value of p.

2:9 Self-Assessment for Problem Solving —

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

» Review & Refresh

Write an equation in point-slope form of the line that passes through the given
point and has the given slope.

1. 3, -4 m=1 2. (5, 8); m—: 3. (1,0); m——;

Solve the equation. Check your solution.

4. :c—ima—? 5. 5{(2—y)+y=—6 6. 6x—3(x+8)—=9

B> Concepts, Skills, & Problem Solving

USING A GRAPH TO SOLVE A PROBELEM '1he equations below represent the
numbers y of tickets sold afier x weeks for two different local music fesiivals.

(See Exploration 1, p. 199.)

y= 10x + 150 Country Music Festival
y=20x+ 115 Pop Music Festival

7. You check the ticket sales for hoth festivals each week for 10 weeks. Create a table
for the ticket sales each week. How do the festivals’ ticket sales compare?

8. After how much time have the same number of tickets been sold for both festivals?
What is the number of tickets sold at that time?

S50LVING A SYSTEM OF LINEAR EQUATIONS Solve the system by graphing.

9. y=2x+9 10 y=—x—1 1. y=2Zx+5
¥y=h—x% v—g.r+»1 v—lx—l
8 v 5 i 2

12. x+y=27 13. y—x=17 4. x—y=7
y=x+13 y=4x+2 05x +y=5

USING A GRAPHING CALCULATOR Use a graphing calculator to solve the system.
15. 22x+y=125 16. 2.1x+4.2y=14.7 17. —1.1x— 55y = —4.4
l4x —dy =1 —5.7x — 1.9y = —11.4 0.8x — 3.2y = —11.2

18. YOU BE THE TEACHER Your friend solves the

system of linear equations below. 1s your

friend correct? Explain your reasoning. The solution
_ 4 of the linsar
y=05bx+1 Equation 1 syst
y=—x+7 Equation 2 s =4

ahﬁﬁﬁy

3

P 12 3 485 &«
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19. MODELING REAL LIFE You have a total of 42 math and science problems for
homework. You have 10 more math problems than science problems. How
many problems do you have in each subject? Use a system of linear equations
to justify your answer.

20. @ PROBLEM SOLVING A generator contains 60 gallons of fuel and uses
2.5 gallons per hour. A more efficient power gencrator contains 40 gallons
of fuel and uses 1.5 gallons per hour. After how many hours do the
generators have the same amount of fuel? Which generator runs longer?
Justify your answers.

21. @ PROBLEM SOLVING You and your friend are
in a canoe race. Your friend is a half mile in front
of you and paddling 3 miles per hour. You are
paddling 3.4 miles per hour.

a. You are 8.5 miles from the finish line. How long
will it take you to catch up to your friend?

b. You both maintain vour paddling rates for the
remainder of the race. How far ahead of your
friend will you be when you cross the finish line?

OPEN-ENDED Write a system of linear equations that fiis the description. Use a graph
to justify your answer.

22. 'lhe solution of the system is a point on the line y = —49x + 1.

23. 'lhe solution of the system is (3, —1). AW TR
{ o 1 \ {
. 2 3

24, LB DEEPER! N graph of a system of two IN@E o)

linear equations is shown. Write the system RN AENEY
: : ; i T Tt
of linear equations represented by the graph. . [.{ . y | |
What is the solution of the system? | Line l;/ | Line 1%
! e L1 LL

=

25. CRITICAL THINKING Your friend is trying to grow her

Freras || Conising hair as long as her cousin's hair. The table shows their
Maonth oy e T hair lengths (in inches) in different months.
Hair (in.) | Hair (in.) gths )
March q i a. Write a system of linear equations that represents
this situation. Let x = 1 represent January.
August 6.5 e

b. Will your friend's hair ever be as long as her
cousin's hair? If so, in what month?

26. @ REASONING s it possible for a system of two linear equations to have
multiple solutions? Explain yvour reasoning.

27. GEOMETRY ‘Ihe length of a rectangle is 8 feet more than its width.
‘The perimeter of the rectangle is 72 feet. Find the width of the rectangle.
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Learning Target:

Success Criteria:

2 Solving/Systems of Llne'
Equations'b =:'?_.;L;-gbst|tut|:on

Understand how 1o solve systems of linear equations by substitution.

= | can solve a linear equation in two variables for either variable.
* | can solve a system of finear equations by substilution.

FLORIDA

STANDARDS
MAFS.8 EE 3.8b
MAFS.8.EE 3 Bc

Math Practice

Make a Plan
How does your wark

in part (a) help you

make a plan for

solving the system
Li“ part (b)?

EXPLORATION 2

Solving Systems Algebraically
Work with a pariner.

a. Find the value of each symbuol in the systems below. Compare your
solution methods with other pairs of siudents.

4 1 - ;
System 1: }) B 1 * Equation 1
D+ % + %k =8 Equation2

System 2: {3 - & quation
£+ %=1 Equation 2

b. Use a method similar to your method in part (a) to solve the system
below. Then explain how to solve a system of linear equations in two
variables algebraically.

Equation 1
Equation 2

Writing and Solving Systems of Equations

Work with a partner. Roll two number cubes that are different
colors. Then write the ordered pair shown by the number cubes.

3
10

x-value

a. Write a system of linear
equations that has your
ordered pair as its solution.
Lxplain how you found
yOur system.

b. Lxchange systems with
another pair of students.
Use a method from
lixploration 1 to solve
the system.
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Tx—2y=5 Equation 2
Tx—2(2¢—4)=5 Substitute 2x — 4 for .
Tx—Adx+8=5 Distributive Property
Jx+8=5 Combine like terms.
3x=-3 Subtract 8 from each side.
] x=-1 Divide each side by 3.
You G.—:u‘t;Sﬂt-.ﬂE -_'1 Step 2: Substitute —1 for x in Equation 1 and solve for y.
for % in either eguatiﬂ“- y=2x—1 Equation 1
Using EU'UEET 5‘ =2(—-1)—1 Substitute —1 for x.
-1 1;; i =B Multiply.
y= ~6. = —f Subtract.

206

Another way to solve a system of linear equations is to use substitution o
obtain an equation in one variable. Then solve the resulting equation and
substitute to find the value of the other variable.

m Solving a System of Linear Equations by Substitution N\

Solve the system by substitution. y=2r—4 Equation 1
Tx—2y=5 Equation 2

Step 1: Notice that Equation 1 is solved for y. So, you can substitute 2x — 4
for y in Equation 2 to obtain an equation in one variable, x.
‘Then solve the equation to find the value of x.

The solution is (—1, —6).

Check

Equation 1 Equation 2
y=2x—14 TX—2y=5
6La(-1)—4 H-1)—2(-6) =~ 5

—E——E!/ 5=5l/

Tr Y It Solve the system by substitution. Check your solution.
1 y=2x+3 2. Ax+2y=0 3. x=5y+13

y=>5hx 2y +dy=-—1

S

l.x;—fi
Y = .
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m Solving a System of Linear Equations -

Solve the system using any method. 2x+3y=-3 Equation 1
2Zx=y+5 Equation 2

Step 1: Both equations have a term of Zx. S0, one solution method is to
substitute y + 5 for Zx in Equation 1 and solve to find the value of y.

2x+3y= -3 Equation 1
y+a+3y=—3 Substitute y + 5 for 2x.
dy+5=—3 Combine like terms.
dy= —8 Subtract 5 from each side.
y=—2 Divide each side by 4.
Step 2: Substitute —2 for yin Equation 2 and solve for x.
2x=y+5 Equation 2
2x=—2+5 Substitute —2 for .
2y =13 Add.
x=15 Divide each side by 2.

The solution is (1.5, —2).

Tr y It solve the sysiem. Explain your choice of method.

4 y=—3x+2 3. y=x 6. 2x+2y=1
y=2 x+dp=—8 —Xx+2y=—=3

S/

Self-Assessment for ¢ oncepts & Skills —

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

7. @ REASONING Dwoes solving a system of linear equations by
graphing give the same solution as solving by substitution? Explain.

SOLVING A SYSTEM OF LINEAR EQUATIONS Solve the system by
substitution. Check your solution.

8. y=x—8 9. x=2y+2 10. x—5y=1
y=2x—14 2x—hy=1 =2y +9y=-—1

CHOOSING A S0LUTION METHOD Solve the system. Explain your choice

of method.

11. y= —x+3 12. 05x+y=2 13. x=>5y
y=2x 055 =1+ y y =22 —2x

J
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m Modeling Real Life

Cost per turkey
burger

You are planning a birthday party. You buy a total of 50 turkey burgers
and veggie burgers for $90.00. You pay $2.00 per turkey burger and
$1.50 per veggie burger. llow many of each burger do you buy?

LIse a verbal model to write a system of lincar equations. Let x represent the
number of turkey burgers and let y represent the number of vegaie burgers.

Number of turkey , Number of veggie _ 'lotal number
burgers, x burgers, y of burgers

Number of turkey i Cost per veggie ] Number of veggie Total
burgers, x burger burgers, y cost

'The system is:  x + y = 50 Equation 1

2¢+ 1.5y=90  Eguation 2

Step 1: One solution method is to rewrite Equation 1 as x = 50 — y. Then

[2x + 1.5y - 90

|x -y = 50|
—_—
Intersection

u LH.:gI} u—nla——l?=ali

..
::1

=/ |

substitute 50 — yfor x in Equation 2 and solve to find the value of y.

2y + 1.5y =190 Equation 2
2(50 — y) + 1.5y =90 Substitute 50 — yfor x.
100 — 2y + 1.5y = 90 Distributive Property
—0.5y = —10 Simplity.
=20 Divide each side by —0.5.

Step 2: Substitute 20 for y in Equation 1 and solve for x.

X+ y=>50 Equation 1
X+ 20 =50 Substitute 20 for .
x=730 Subtract 20 from each side,

You buy 30 turkey burgers and 20 veggie burgers.

N

E

Self-Assessment for Problem Solving =

Solve each exercise. Then rale your undersianding of the success criferia
in your journal.

14.

15.

'l'o stock your school store, you buy a total of 25 sweatshirts and hats

for 3172.50. You pay $8.00 per sweatshirt and $2.50 per hat. How many
of each item do vou buy?

DI& DEEPER! TS length of a volleyball court is twice its width. The
perimeter of the court is 180 feet. Find the area of the volleyball court.
Justify your answer.

P

208 Chapter 5 Systems of Linear Equations



(20 to BigldeasMath.com to get
HELP with solving the exercises.

B Review & Refresh

Solve the system by graphing.

1. yv=2x—3 2. bx+y=-2 3. dx+2y=2
y=—x+%9 y=—3x+1 Jx=4—y
4. Use the figure to find the measure of 22, i
A. 17" B. 73 . Yy
. 17 LT - / e
C. a3 D. 107" s ;

B> Concepts, Skills, & Problem Solving

SOLVING A SYSTEM ALGEBRAICALLY Find the value of each symbol in the sysiem.
(See Exploration 1, p. 205.)

5 »+1=% + % Equation] 6. Lx —=-2 Equation 1
P =3+ % Equation 2 Ty - =1+3  Equation2

SOLVING A SYSTEM OF LINEAR EQUATIONS Solve the system by substitution.
Check your solution.

1. y=x—14 8 y=2x+5 9. x=2y+7
¥ =4dx— 10 y=dx—1 dx=—2y=3
10. dx— 2y = 14 1. 2x=y—10 12. 8x— ;_p'— 0
1
g sx— 2x + 7 =2y 12¢+3 =y
13. y—x=0 14, x+4y=14 15 —2x—5y=3
2y — 5y =9 Iy + Ay =22 Ix + By = —6

16. MODELING REAL LIFE There are a total of
4 students in a filmmaking club and a yearbook
club. 'The filmmaking club has 14 more students
than the yearbook club.

a. Write a system of linear equations that
represents this situation.

b. How many students are in the
filmmaking club? the yearbook club?
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17.

18.

MODELING REAL LIFE A drama club earns $1040 from a production by selling
64 adult tickets and 132 student tickets. An adult ticket costs twice as much as a
student ticket.

a. Write a system of linear equations that represents this situation.

b. Whatis the cost of each ticket?

OPEN-ENDED Write a system of linear equations that has the ordered pair (1, 6)
as its solution.

CHOOSING A SOLUTION METHOD Solve the system. Explain your choice of method.

19.

23.

y—x=4 20. 05x+y=1 21. y=2x+35
x+y==6b Ohx—y=—1 y=—3x

CRITICAL THINKING A system consists of two different proportional relationships.
What is the solution of the system? Justify your answer.

GEOMETRY The measure of the obtuse angle in the isosceles triangle is two and
a half times the measure of one of the acute angles. Write and solve a system of
linear equations to find the measure of each angle.

@ NUMBER 5ENSE 'The sum of the digits of a two-digit number is 8. When
the digits are reversed, the number increases by 36. Find the original number.

| DIG peePER| Y hospital employs a total of 77 nurses and doctors. The ratio of
nurses to doctors is 9:2. How many nurses are employed at the hospital? How many
doctors are employed at the hospital?

@ REPEATED REASONING A D has a total
of 1075 dance, rock, and country songs on her
system. The dance selection is three times

the rock selection. The country selection

has 105 more songs than the rock selection.
How many songs on the system are dance?
rock? couniry?
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Solving/Systems of Li ﬁea[
Equations ";!zimination

'*.

Learning Target: Understand how to solve systems of linear equations by elimination.

Success Criteria:  « | can add or sublract equations in a system.
* | can use the Mulliplication Property ol Equality to produce equivalent equations.
= | can solve a syslem of finear equations by elimination.

| EXPLORATION 1 Solving a System Algebraically

Work with a pariner. A student found the value of x in the system
using substitution as shown.

FLORIDA
SEANDIARDS Ix+y=1 Equation 1
MAFS.8 EE.3.8b o iia
MAFS.B.EC.3.8c xr—y=-5 Equation 2
Stepl: 3x+y=1 Equation 1
x+oh=y Revised Equation 2
Step2: 3x+x+5=1 Substitute x + 5 for y in Equation 1.
dx+5=1 Combine like terms.

dy = —d Subtract 5 from each sids.

x=—1 Divide each side by 4.

a. Find another way to obtain the equation 4x = —4 from the original
systenl. Does vour method produce an equation in one variable for
any system? Explain.

b. Can you use your method in part (a) to solve each system helow?
If s0, solve the system. If not, replace one of the equations with an
equivalent equation that allows you to use your method in part (a).
'Then solve the system.

Math Practice 2¢+ 3y =—4 Equation 1
System 1:

Finding an 2x—3y—=28 Equation 2

Entry Point

What do you look for

when deciding how S , x+4y=—5 Equation 1

to salve a system ystem 2 G :

of equations? Jx—2y=13 Equation 2
- >

¢. Compare your solution methods in part (b) with other pairs of students.
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When the equations in a linear system have a pair of like terms with the same
or opposite coefficients, you can add or subtract the equations to eliminate one
of the variables. Then use the resulting equation o solve the system.

m Solving a System of Linear Equations by Elimination o

Chapter 5

Solve the system by elimination. x+3y=-2 Equation 1
x—3y=16 Equation 2

Step 1: Notice that the coefficients of the y-terms are opposites. 50, you can

add the equations to obtain an equation in one variable, .
x+3y=-2 Equation 1
x—3y= 156 Equation 2
2x = 14 Add the equations.

Step 2: Solve for x.
2x =14 Equation from Step 1
x=7 Divide each side by 2.

Step 3: Substitute 7 for x in one of the original equations and solve for y.

X+ 3p=-2 Equation 1
T+3y=-2 Substitute 7 for x.
3y = ! Subtract 7 from each side.
y=-3 Divide each side by 3.

The solution is (7, —3).

Check
Equation 1 Equation 2
X —a x—3y=16
T+3(—3) 2 —2 7—a(-3) =16

S 4 16 = 16

Tr Y It Solve the system by elimination. Check your solution.
1. 2x—y=19 2. —5x+2y=13 3. 3x+4y=—6
dx+ y=121 ax+y=-—1 x+4y=—14

e
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1o solve a system by elimination, vou may need to multiply one or
both equations by a constant so a pair of like terms has the same or
opposite coefficients.

m Solving a System of Linear Equations by Elimination -

Solve the sysiem by elimination. —6x + 5y =125 Equation 1
—Zr—4dy=14 Equation 2

Step 1: Notice that no pairs of like terms have the same or opposite
coefficients. One way to solve by elimination is to muliiply
Liquation 2 by 3 so that the x-terms have a coefficient of —&.

‘_,. —6x + 5y =25 —6x+5y=25  Equation 1
Notice !i;tg::fa?:n%[w —2x—Ay= 14 —6x — 12y = 42 Revised Equation 2
“mt:;‘ p_h; and ﬂ'rE‘ﬂ Step 2: Subtract the equations to obtain an equation in one variable, y.
add the equations —6x+ Hy= 25 Equation 1
—6x— 12y = 42 Revised Equation 2

-

17y = —17 Subtract the equations.

Step 3: Solve for p.

17y = —17 Equation from Step 2
y=—1 Divide each side by 17.
Step 4: Substitute —1 for y in one of the original equations and
solve for x.
—2x —dy=14 Equation 2
—2x—4(—1)= 14 Substitute —1 for y.
—2x+4=14 Multiply.
—2x =10 Subtract 4 from each side.
s o - x=-5 Divide each side by —2.
Cozc ) S
T / {_?;Llﬂ_ The solutionis (—5, —1).

}‘{f G

i

! Int;r:ecthn h\-..,_\_
=" y=-1 )
—10

Tf' Y l' T Solve the system by elimination. Check your solution.
4. 3x+y=11 5. 4x — 5y = —19 6. 5y=15—5x
Gx+ 3y =24 —x—2y—8 y=-—2x+3

it
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m Choosing a Solution Method N\

214

Chapter 5

Which are efficient approaches to solving the system?
x—2y=6 Equation 1
—x+dy=56 Equation 2

A. Add the equations.

B. Muliiply Equation 1 by 2 and subtract the equations.

C. Solve Lguation 1 for x and substitute the result in Lquation 2.

D. Substitute —x + 4y for 6 in Equation 1.

The methods in Choices A and C result in an equation in one variable, y.
You can solve these equations and use the results to find the value of x.
The methods in Choices B and I} will not result in an equation in

one variable,

50, Choices A and C are efficient approaches to solving the system.

Try It

7. Change one word in Choice B so that it represents an efficient
approach to solving the system.

>

Self-Assessment ror c oncepts & Skills —

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

SOLVING A SYSTEM OF LINEAR EQUATIONS Solve the system
by elimination. Check your solution.

8. 2x +y=1 9. x+y=1 10. y=—2x+3
—2x+2y=5 —3x =7 ix —hy=13

CHOOSING A SOLUTION METHOD Solve the system. Explain your

choice of method.

1. y=6x—1 12, 3x=y+2 13. Zx—y=7
y=3x—4 Jx+2y=>5 x+y=h

14. WHICH ONE DOESN'T BELONG? Which system does not belong
with the other three? Ixplain your reasoning.

3 +3y=3 | —2x+y—6 2x+3y=11| x+y=5
2c—3y=7 | 2x—3y=—10 3x—2y=10| Ix—y=3

J

Systems of Linear Equations



m Modeling Real Life %

You buy 8 hostas and 15 daylilies for $193. Your friend buys 3 hostas
and 12 daylilies for $117. Find the cost of each daylily.

Use a verbal model to write a system of linear equations. Let x represent
the cost of each hosta and let y represent the cost of each daylily.

Number | Costofeach | Numberof | Costofeach _ ‘Total
of hostas hosta, x daylilies daylily, y cost
The system is: x + 15y = 193 Equation 1 (You)
Ix+ 12y =117 Equation 2 {Your friend)

Step 1: One way to find the cost of each daylily is to eliminate the x-terms
and solve for y. Multiply Equation 1 by 3 and Equation 2 by 8.

PSS e bl Multiply by 3. 24x + A5y =579  Revised Equation 1

3¢+ 12y =117 24x + 96y = 936 Revised Equation 2

Step 2: Subtract the revised equations.

24x + 45y = 579 Revised Equation 1
2x + 96y = 936 Revised Equation 2
—hly= —357 Subtract the equations.

Step 3: Solving the equation —51y = —357 gives y = 7.

50, each daylily costs 57.

J

el

L —

E:-@ Self-Assessment for Problem Solving —_—

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

15. A fimess instructor purchases exercisc bikes and treadmills for two
oyms. For the first gyim, 2 exercise bikes and 3 treadmills cost $2200.
For the second gym, 3 exercise bikes and 4 treadmills cost $3000,
How much does a ireadmill cost?

Di6 DEEPER NS vour school, cooking club members raise
%5 per member for a charity and woodshop club members raise
$10 per member for a different charity. The cooking club has three
times as many members as the woodshop club. The difference of
the number of members in the two clubs is 12 members. How much
does each club raise?

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

P Review & Refresh

Solve the system by substitution. Check your solution.
1. x=5—y 2. x—5Hy=1 3. x+6y=-2
Xx—y=3 —Xx+y=7 —x=3y— 10
'The vertices of a triangle are given. Draw the triangle and its image afier a dilation
with the given scale factor. ldentify the type of dilation.
4. A(—1,1),B(1,3),C(3,1) k=2 5. D(—8, —4), E(—4,8), F(0,0); k = 0.5

W Concepts, Skills, & Problem Solving

SOLVING A SYSTEM ALGEBRAICALLY Explain how to obtain the equation
3x = 6 from the given system. (5ee Exploration 1, p. 211.)

b. 2Zx+y=5 7. bx+2y=12 8. —x+y=-3
E—y=1 X+y=—2 Gx—3y=15

SOLVING A SYSTEM OF LINEAR EQUATIONS Solve the system by elimination.

Check your solution.
9. x+3y=5o 10, x—2y=—7 1. 4x+3Iy=—5
—x—y=—3 Jx+2y=3 —x +3y=—10
12. 2x+7y=1 13. 2x+5y=16 14. 3x—2y=1
2y — dy = 12 Jx — 5y =—1 Gx — 2y = —2

15. YOU BE THE TEAGHER Your

friend :‘anlvcs the system. L? Bi+ 2y =0 Equation T
your friend correct? Lxplain : ——
your reasoning. Sx=2y=—1 EquationZ
2x =10
16. MODELING REAL LIFE You =5

and your friend are selling
raffle tickets for a new laptop.
You sell 14 more tickets than
your [riend sells. Together, you and your friend sell 58 tickets.

= ﬁm:s.a:lim:lan'ls_'i:ﬁ" =AY

a. Write a system of linear equations that represents this situation.

b. llow many tickets do each of you sell?

17. MODELING REAL LIFE You can jog around your block twice
and the park once in 10 minutes. You can jog around your block
twice and the park 3 times in 22 minutes. Write a system of linear
equations that represents this situation. How long does it take you
to jog around the park?
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SOLVING A SYSTEM OF LINEAR EQUATIONS Solve the system by elimination.
Check your solution.

18. Zx—y=10 19. x+4y=1 20. —2x+3y=7
Jx —2y=-—-3 dx + Ly =10 5%+ By = —2

21, 3x+3 =73y 22, Zx—H=41y 23. hx=4y+8
2y —Gy=2 Ty=-—-3x+49 Jy=3x—-3

24. YOU BE THE TEAGHER Your friend solves the system. Is your friend correct?
Explain your reasoning.

xFy=1 Equation 1 v

5x+ 3y=—3  Equation 2 5x+3y=—5
4y=-2
y=—0.5

The solution is (— 0.3, —0.5).

CHOOSING A SOLUTION METHOD Solve the system. Explain your choice of method.

25. x+y=4 26. y=x—3 27. x+2y=0
x—y=4 y=—2x+3 2% —y=4
28. y+5x=1 29. 2=x—3y 30. 8x+5y=6
By —x =25 —2x+y=1 By =3—2y

@ NUMBER SENSE For what value of @ might vou choose to solve the system
by elimination? Explain.

31 Ax—y=3 3. x—Ty==6
ax + 10y = 6 —6x +ay=%

CRITICAL THINKING Determine whether the line through the first pair of points
intersects the line through the second pair of peints. Explain.

the graph. Write a system of
linear equations that represents
this situation. Solve the system
by elimination to justify

YOLI answer.

i

|

|

s |

o= . |
|

1
0 | I I

33. Linel: (—2,1),(2 7) 34. Linel: (—2,8),(0,2)
Line 2: (—4, —1),(0, 5) Line 2: (3, —2),(6,1)
35. @ REASONING 'Iwo airplanes ,i‘ | | L] .
are flying to the same airport. 1 . | =1 1
‘Their positions are shown in 1o | Airport] T
|

D 1 % 3 4 6 6 ¥ B 9 1011 12 13.14 15x
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36. MODELING REAL LIFE A laboratory uses liquid nitrogen tanks of two
different sizes. The combined volume of 3 large tanks and 2 small tanks
is 24 liters. 'The combined volume of 2 large tanks and 3 small tanks
is 21 liters. What is the volume of each size of tank? Justify your answer,

37. @ PROBLEM SOLVING 'The table shows the numbers of correct answers
on a practice standardized test. You score 86 points on the test and your
friend scores 76 points. How many points is each type of gquestion worth?

You Your Friend

@ LOGIC You solve a system of equations in which
xrepresents the number of adult memberships sold and
yrepresents the number of student memberships sold.
Can (—6, 24) be the solution of the system? Explain

Multiple Choice | 23 28
Short Response | 10 | 5
38.
your reasoning.
39.

@ PROBLEM SOLVING 'The table shows the activities of
two tourists ai a vacation resort. You want to go parasailing
for 1 hour and horseback riding for 2 hours. How much

do you expect to pay?

Parasailing | Horseback Riding | Total Cost
Tourist 1 2 hours 5 hours $205
Touwrist 2 3 hours 3 hours %240

41. @ REASONING A metal alloy is a mixmure of two
or more metals. A jeweler wants to make 8 grams of
18-karat gold, which is 75% gold. The jeweler has
an alloy that is 90% gold and an alloy that is 50% gold.
How much of each alloy should the jeweler use?

42. (@D PROBLEM SOLVING It takes a powerboat tra eling with the

current 30 minutes to go 10 miles. The return trip takes 50 minutes
traveling against the current. What is the speed of the current?

43. P‘ER! Solve the system of equations by elimination.

Chapter 5

2x—y+3z=-—1

x+2y—d4z=—1]
y—2z=10

Systems of Linear Equations

40. @ REASONING Write a system of linear equations containing
2x + y = 0 and that has the solution (2, —4).




Learning Target:

Success Criteria:  + | can determine the number of solutions of a system.

4 Solving/Speciall Systems
of Linear Eat_lons

Solve systems with different numbers of solutions.

* | can solve a system of finear equations with any number of solutions.

EXPLORATION 1

FLORIDA
STANDARDS
MAFS 8.EE 3 Ba

MAF5.8.CE.3.8b
MAF5.8.EL.3.6c

Math Practice

Look for Structure

How can you use

slopes and y-ntercepts

lo determine the

number of solutions

of a system of linear
keqmlinns?

Exploring Solutions of Systems

Work with a partner. You spend $50 on a sewing machine to make dog
backpacks. Each backpack costs you 515 for materials.

a. Represent the cost y (in dollars) to make x backpacks in the
coordinate plane.

Vi

]

b. You charge 525 per backpack. How many backpacks do yvou have to
sell to break even? Use a graph to jusiify your answer.

¢. Can you break even when you sell each backpack for $207? $15?
Lise graphs to justify your answers.

d. Lxplain whether it is possible for a
sysicm of linear equations to have
the numbers of solutions below.

+ nosolution
« exactly one solution
« exactly two solutions

« infinitely many solutions

Section 5.4  5olving Special Systems of Linear Equations 219



-
you can also solve by
custituting 3% -

-3 fory

in Equation 1.
ay—3=W 1

_-3:—1

never true. 50 the SYSIETE

220

hhas no solution.

@‘@ Key ldea

Solutions of Systems of Linear Equations

A system of linear equations can have one solution, no selution, or
infinitely many solutions.

~4 ~ N

AL % : 7 :

One solution Mo solution Infinitely many solutions
The lines intersect. The lines are parallel.  The lines are the same.
« different slopes « same slope » same slope
g « different y-intercepis « same y-intercept
Solving a System with No Solution ~

Solve the system using any method. y=3x+1 Equation 1
y=3x—3 Equation 2

Method 1: Solve by graphing.

“T / TAE——
'1he lines have the same slope, 3, 3 . .
and different y-intercepts, 1 and |y=3x+ 1} zé 3 y = 3x 3|

R - T b T ]
—3. S0, the lines are parallel. | -"‘{‘? 3

Because parallel lines do not 521 T 5
intersect, there is no point that is a 3
solution of both equations.

; TR -
50, the system has no solution.
Method 2: Solve by inspection.
Motice that you can rewrite the sysiem as
—3x+y=1 Revised Equation 1
—3x+y=—3. Revised Equation 2

The expression —3x + ycannot be equal to 1 and —3 at the same time.
50, the system has no solution.

Tr 4 It Solve the system. Explain your choice of method.

1. y=—x+3 2. y=-5x—2 3. x=2y+10
y=—x+5 Sx+y=0 2y +3y=-—1

S
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m Solving a System with Infinitely Many Solutions —

Solve the system using any method. x+2y=6 Equation 1
3x+6y=18 Equation2

Method 1: Solve by graphing.

; : 1 . -
[he lines have the same slope, = and the same y-intercept, 3.

5o, the two equations in the system represent the same line.

Al the points on the line are solutions of the system. 5o, the sysicm has
infinitely many solutions.

Method 2: Solve by elimination.

Multiply Equation 1 by 3 and subtract the equations.
b TR Multiply by 3. 3x + By =18 Revised Equation 1
3x+6By—=18 Jx+ 6y =18 Equation 2
0=0 Subtract.

The equation ) = 0 is always true. You can also see from Hevised Equation 1
that the two equations in the system are equivalent.

Al the points on the line are solutions of the system. 5o, the system has
infinitely many solutions.

Tr | 4 It Solve the system. Explain your choice of method.
4 x+y=3 5. 2 Ey=15 6. Zx—4y=10

rx=y—3 4+ 2y =10 —12y + 24y = —

EEJ

-ﬂ-

1"_

W

Q Self-Assessment for Concepts & Skills —

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

@' S5TRUCTURE Without graphing or solving, determine the number of
solutions of the system. Explain vour reasoning.

7. y=5x—9 8. y=bx+2 9. y=H8x—2
y=58x+89 y=3x+1 y—B8x=-12

CHOOSING A METHOD Solve the sysiem. Explain your choice of method.

10. 2x+y=6 11 iy —4x=8 12. 5x— Ay =12
x—y=3 y=x+2 7.5x=6(y — 1)
13. —6x=9 14. 0.5x + 4y = —11 15. x=y+2
6x —y=3 —1.5x— 12y =133 3x = 6y +2)

=

Section 5.4  Solving Special 5ystems of Linear Equations
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Understand

the problem.

b e
Sofve and
chieck ’

Chapter 5

I i

Modeling Real Life ~N

You and your friend plant an urban garden. You pay $15.00 [or 6 tomato
plants and 6 pepper plants. Your friend pays $22.50 for 9 tomato plants
and 9 pepper plants. How much does each plant cosi?

You are given the total costs of two different combinations of tomato plants
and pepper plants. You are asked to find the cost of each plant.

LIse a verbal model to write a sysiem of lincar equations. Let x represent the
cost of each tomato plant and let y represent the cost of each pepper plant.
'Then solve the system.

Number of , Cost of each N Number of . Cost of each ~ Total
tomato plants  tomato plant, x ~ pepper plants  pepper plant, y ~ cost
The system is: By + Gy = 15 Equation 1 (You)

9x+ 9y=22.5  Equation 2 {Your friend)

One way to solve is o use elimination. Multdply Equation 1 by 1.5 and
subtract the equations.

Bx+6Gy=15 Rl B ENe 9y +9y =225  Revised Equation 1

Sx+8y=225 9y + 9y =225  Equation2
D=0 Subtract.
'The equation 0 = 0 is always
true. 'The system has infinitely Look Back Revised Equation 1
many solutions. shows that the two equations in

, the system are equivalent.
50, there is not enough y q

information to find the
cost of each plant. many solutions.

5o, the system has infinitely

A

Self-Assessment for Problem Solving —y

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

16. Your friend wants to sell painted rocks. He spends $10.00 on startup
costs, and each painted rock costs him $0.75 to make. A store offers to
pay your friend's startup cosis and buy his painied rocks for $0.75 each.
How many painted rocks does your friend need to sell to make a profit?

17. G_bEEPERl ‘The difference in age of two orangutans is 6 vears. In
4 years, is it possible for the older orangutan to be twice as old as the
younger orangutan? three times as old? Justify your answers,

B

Systems of Linear Equations



5.4 Pra ctice @ Go to BigldeasMath.com to gEt)

HELP with solving the exercises.

B Review & Refresh

Solve the system by elimination. Check your solution.
1. x+2y =4 2. 2x—y=1 3. Jx=—4y+10
—x—y=2 x4+ 3y—4=40 qr+ 3y =11

Write an equation of the line that passes through ihe given poinits.
4. [:ur D]’- [2' B} 5. [ﬂ. _3}' {3.1 3] 6. E-_ﬁr 5}1 [l], 2]

B> Concepts, Skills, & Problem Solving

EXPLORING SOLUTIONS OF 5YSTEMS Use a graph io deiermine the number of
solutions of the system. (See Exploration 1, p. 219.)

7. y=2x+1 8. yt+8=0 9. x+y=2
y=2xr+5 y=—=8 bx+y=49

S5OLVING A SYSTEM Solve the system. Explain your choice of method.

10. y=2x—2 1. y=3x+1 12. _F—;_l:+1r
y=2x+9 —x+2y=—3 —mx 3y = 6w
13. y——;x+5 14. ;x+_1.r—1 15. —2r+y=13
X+ Gy =30 2x + 6y =6 2(05x —y) =46
16. 2(x+y)=9 17. y=9¢ 18. 02y =46x+ 1.2
1=—4{x+y) x+y=1 —23r=—0.1y + 0.6
19. YOU BE THE TEACHER Your friend finds the y=—2x+4
number of solutions of the systen. 1s your ; y==2x+8
friend correct? Lxplain your reasoning. The lines have the same slope, so
~ there are infinitely many solutions.

J 20. @ REASONING In a pig race, your pig

has a head start of 3 feet and runs at a rate of

2 feet per second. Your friend’s pig also runs

at a raie of 2 feet per second. A system of linear
equations that represents this situation is
¥=2x+ 3and y — 2x. Does your friend's pig
catch up to your pig? Lxplain.

Section 5.4  Solving Special 5ystems of Linear Equations
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21. @ REASONING One equation in a system of linear equations has a slope of —3. The
other equation has a slope of 4. How many solutions does the sysiem have? Lxplain.

22. @ LOGIC How can you use the slopes and the y-intercepts of equations in a system
of linear equations to determine whether the system has one solution, infinitely many
solutions, or no solution?

23. @ PROBLEM SOLVING You and a friend both work two different
jobs. 'lhe system of linear equations represents the total earnings
(in dollars) for x hours worked at the first job and y hours worked
at the second job. Your friend earns twice as much as you.

de + 8By =64 You
By + 16y = 128 Your Friend

a. Oneweek, both of you work 4 hours at the first job. How many
hours do you and your friend work at the second job?

b. Both of you work the same number of hours at the second job.
Compare the numbers of hours you and your friend work at

the first job.

24. MODELING REAL LIFE You download a digital album for $10.00. Then you and
your friend each download the same number of individual songs for $0.99 each.
Write a system of linear equations that represents this situation. Will you and your
friend spend the same amount of money? Explain.

25. MODELING REAL LIFE 'The table shows the research activities of two students
at an observatory. How much does a student pay to use the telescope for one
hour? the supercomputer for one hour?

Telescope Use | Supercomputer Use | Total Cost
Student 1 5 hours 3 hours §70.50

Student 2 6 hours 2 hours $67.00

26. @ REASONING Does the system shown always, sometimes, or Rever y=ax+1
have a solution whena = b?a = b? a < b? Explain your reasoning.

y=bx+4
Group 1 2 3
_ 27. @' LOGIC 'The table shows the numbers
H‘"mhﬂ nf 16 24 18 of lift tickets and ski rentals sold to different
Lift Tickets aroups. Is it possible to determine how much
Number of 18 12 18 each lift ticket costs using the information
Ski Rentals for Groups 1 and 2? Groups 1 and 37 Justify
Total Cost i YOUT answers.
(dollars) GB4 456 432
28. 1l DEEF'ER! Find the values of @ and b so the system shown 10wl =10
has the solution (2, 3). Does the system have any other solutions I
for these values of @ and b? Explain. dax — by =6
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h Connecting Concepts

» Using the Problem-Solving Plan

1. An animal shelter has a total of 65 cats and dogs. 'The ratio of
cats to dogs is 6: 7. Find the number of cats and the number
of dogs in the shelter.

ﬂiﬂml I“d , You know the total number of cats and dogs in an animal
~ shelter, and the ratio of cats to dogs. You are asked to find
the number of cats and the number of dogs in the shelter. .
e gt
Make aplan. Write a system of equations. Use the total number of cats and dogs
- towrite an equation relating the number x of cats and the number y
) of dogs. Use the ratio of cats to dogs to write a second eqguation. Then
solve the system.
Sﬂdﬂ“’ , Usethe plan to solve the problem. Then check your solution.

2. 'lhe measure of 21 is 15 degrees less than two times the
measure of £ 2. Find the measure of each of the four angles
formed by the intersecting lines. Justify your answer.

parks that are similar in shape. The ratio of the perimeter of
Park A to the perimeter of Park B is 2 : 1. The parks have a
combined area of 9000 square feet. How many square fect
does the landscaper cover with grass seed at Park A? Park B?
Justify your answer.

I 3. Alandscaper planis grass seed over the entire area of two
[
|

Mixing Alloys ~

At the beginning of this chapter, you watched a STEAM
Video called "Gold Alloys.” 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.
i

Connecting Concepts 225



I"Ir ?h Go to BigldeasMath.com to download
. ® /' blank graphic organizers.

, Chapter Review

=/

» Review Vocabulary

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

system of linear equations, p. 200 solution of a system of linear equations, p. 200

» 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. llere is an example of a
Four Square for selving systems of linear equations by graphing.

FProcedure Words

Graph each equation. Estimate The solution of a system of

the point of intersection. Check linear equations is the point of
that the estimated intersection intersection of the graphs of the
point is a solution of each equations.

equation.

Non-Example Qi}*’y
. graphing

1 ¥ [ 1 S 1
' - /‘ll | y= Tx+3
T AT e a1 g
= S e
5-2A0] 12 3a]
v y=—2x-2 | |
2.-D8T T T T
(=2, =1) is a solution of one of the The graphs intersect at (3, 4).
equations, but not a solution of the So, the solution of the systemis
system of equations. (3, 4).

Choose and complete a graphic organizer
io help you siudy the concepi.

1. solving systems of linear equations
by substitution

2. solving systems of linear equations
by elimination

3. systems of linear equations with
no solution

4. systems of linear equations with
infinitely many solutions

"Here is my Four Square about

i ; bonsai.This bonsai tree is over
Chapter5  Systems of Linear Equations 90 years old”



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 2 - -2
| can do it | can do it on I can teach
| do not understand. with help. my own. someone else.

- 3.1 Solving Systems of Linear Equations by Graphing (op. 193-209

kLearning Target: Understand how to solve systems of linear equations by graphing.

Solve the system by graphing.
1. y=2x—3 2. y=—x+4 3. x—y=-2
y=x+2 x+3y=10 Ix—3y=-—2

Use a graphing calculator to solve the system.
4. y=—0.5x 5 y=02r—3 6. 2.6x+ 1.3y=7.8
¥ =0.75x+ 1.25 10x+ 3y =5 1.2x — 3.6y = 12

7. 'The sum of two numbers is 38. Find each number when one number
is B more than the other number. Use a system of linear equations to
justify your answer.

8. %ou observe the heighis of two plants for
an experiment. Plant A has a height of
8 centimeters and grows 1 centimeter
cach week. Plant B has a height of
1 centimeters and grows 2 centimeters
each week.

a. Worite a system of linear equations
that represents this situation.

b. Will the plants ever have the same
height? If so, what is the heighi?

8. Write a system of linear equations containing the equation y = —3x + 2
and that has a solution of { —1, 5). Use a graph to justify your answer.

Chapter Review 227



. 5.2 Solving Systems of Linear Equations by Substitution @p. 205-210)

‘\Learning Target: Undersiand how to solve systems of linear equations by substitution,

Solve the system by substitution. Check your solution.

10. y=—3x—7 1. j_t'+y——~i 12. —x+5y=28
y=x+9 y=2x+16 X+ 3y=20

13. ZLooadmission costs $6 for children and
$9 for adults. On Monday, 2200 people
visit the zoo and the zoo collects $14,850
in admissions.

a. Write a system of lincar equations
that represents this situation.

b. How many zoo visitors
are children? adults?

Solve the system. Explain your choice of method.
14, y=x—2 15. 3y +9=13x 16. —x+2y=—1

1
y=—2x+1 y——3x+l qp=x

17. 'The measure of an acute angle in a right triangle is one-fourth the
measure of the other acute angle. Write a system of linear equations
that represents this situation and use it to find the measures of the
acute angles of the triangle.

. 5.3 Solving Systems of Linear Equations by Elimination (pp. 217-219)

Learning Target: Understand how to solve systems of linear equations by elimination.

Solve the system by elimination. Check your solution.

18. 2x+ 5y = 60 19. 4x— 3y =15
2x — hy=-20 2y yp=-—h

20. A gift basket that contains jars of jam and packages of bread mix cosis $45.
‘There are & items in the basket. Jars of jam cost $6 each, and packages of

bread mix cost $5 each. Write and solve a system of linear equations to
find the number of each item in the gift basket.

21. When might it be easier to solve a system by elimination instead of graphing?
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22.

You have a total of 10 coins consisting of nickels and dimes in vour
pocket. The value of the coins is $0.70. Write and solve a system of linear
equations to find the numbers of nickels and dimes in your pocket.

- 3.4 Solving Special Systems of Linear Equations (p. 219-229)

\Learning Target: Solve systems with different numbers of solutions.

Solve the system. Explain your choice of method.

23.

26.

29,

x+2y=—5 24. 3x—2y=1 25. Bx—2y=16
X —2y=—h B —Gy=23 —dx+y==8
1
Ay=x—8 27T. -2y +y= -2 28. lx= ,{_w +2
Lt y=1 3x+y=3
4
You have $50 in vour savings account and

plan to deposit $10 each week. Your
friend has $25 in her savings account and
plans to also deposit 510 each weelk.

a. Write a system of linear equations that
represents this situation.

b. Will your friend’s account ever have
the same amount of money as your
account? Lxplain.

Write a system of linear equations that fits the description. Use a graph to
justify your answer.

30.
31.
32.

33.

34.

'The system has no solution.
'lhe system has infinitely many solutions.

'lhe system has one solution.

Solve the system by graphing, by substitution, and by elimination.
Which method do yvou prefer? Explain vour reasoning.

Gx+y=8

2y=—10x+ 8
Your friend chooses to solve the system of equations by graphing.
Would you choose the same method? Why or why not?

5x + 2y = 12

y=x—=8

Chapter Review
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Practice Test

—

=

1. Solve the system by graphing. 2. Solve the system by substitution.
Check your solution.
y—;x+1[} —dx+y=2
y=4x—1 —x+y—4-=0
3. Solve the system by elimination. 4. Solve the system. Explain your choice
Check yvour solution. of method.
xry=12 —2x+y+3=40
Jr=2y+ 6 Jx+4y=—1

Without graphing or solving, determine whether the system of linear equations has
orne solution, infinitely many solutions, or ro solution. Explain your reasoning,

5. y=1x+8 b. Zy=16x—2 7. y=—3x+2
y=54x+1 y=H8x—1 Gx + 2y =10
8. Inthe diagram, the measure of £1 is
three times the measure of £ 2. Find the
measure of each angle. - ’

9. 'lhe price of 2 pears and 6 apples is $14. The price
of 3 pears and 3 apples is $21. Can you determine
the unit prices for pears and apples? Explain.

10. A bouquet oflilies and wlips has 12 flowers.
Lilies cost $3 each, and tulips cost $2 each. 'The
houguet costs 532, Write and solve a system of
linear equations to find the numbers of lilies
and tlips in the bouquet.

GUEST CHECK

11. How much does it
cost for 2 specials
and 2 glasses of milk?

:‘*7"‘_ " Chapter 5 Systems of Linear Equations



5 Cumulative Practice

em—

4

C. nosolution

D. infinitely many solutions

. What is the value of x?

3. Which of the following shows Rectangle E'F'G'H',
the image of Rectangle £FGH after it is manslated
4 units down?

L
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4. Which point is a solution of the system of equations?

x+3y=10
x=2y—>5
A. (1,3) B. (3,1)
C. (55, —15) D. (—35, —15)
5. 'The graph of a system of two linear equations is shown.
Which point is the solution of the system?
F. {—1,2)
G. (0,4)
H. (2, —1)
I. (0,0}

B. A scenic train ride has one price for adults and one price for children. One
family of two adults and twao children pays $62 for the train ride. Another family of
omne adult and four children pays $70. Which system of linear equations can you use

to find the price x for an adult and the price y for a child?

A. 2x +2y=T0 B. x+y=062
x4+ Ay =62 x+y=10
C. 2x+ 2y =152 D. 2x+ 2y =62
dx +y =70 x+4y=70

7. Which of the following is true about the graph of the linear
equation y = —7x + 5?

F. 'The slope is 5, and the y-intercept is —7.
G. 'Theslopeis —5, and the y-intercept is —7.
H. 'lhe slope is —7, and the y-intercept is —5.

I. The slope is —7, and the y-intercept is 5.

8. What is the measure (in degrees) of the exterior angle of the wriangle?
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9. 'lhe graph of which equation is parallel to the line that passes through the points
(—1,5)and (4, 7)?

A y="x+6 B. y=-2x34
b 3 N 2

2 a
C.y= x+1 D. y—jx—l
i 3 2
10. You buy 3 I-shirts and 2 pairs of shoris for $42.50. Your friend buys 5 '1-shirts
and 3 pairs of shorts for $67.50. Use a system of linear equations to find the cost
of each 1-shirt. Show your work and explain your reasoning.

11. 'The red figure is congruent to the blue figure. Which of the following is
a sequence of rigid motions between the figures?

F. Translate the red triangle 6 units left : - ! '
and then 4 units down. | s }: \ '
: _ : ! N
G. Reflect the red triangle in the x-axis, Y 1
and then translate 4 units down. : al 1 £ 4

H. Reflect the red triangle in the y-axis,
and then translate 4 units down.

I. Rotate the red triangle 18" clockwise about the origin.

12. Which of the following is true about the graph of the linear equation y — 2?
A. 'The graph is a vertical line that passes through (2, 0).
B. 'lhe graph is a vertical line that passes through (0, 2).
C. 'lhe graph is a horizontal line that passes through (2, 0).
D. ‘Ihe graph is a horizontal line that passes through (0, 2).

13. 'The sum of one-third of a number and 10 is equal to 13. What is
the number?

]
E G. 9 H. 29 . 69

3
14. Solve the equation 4x + 7y = 16 for x.
Fi
A x=4+ vy B. _i:—-1—4_|,f

C x=4+ _y D. x=16— Ty

=] o = =]

Cumulative Practice
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Chapter Learning Target:
Scatter Plﬂts Understand data displays.

LiﬂES {]f F|t Chapter Success Criteria:
| can identify a data set.

| can use appropriate data displays to
TWﬂ'way Tﬂb I €s represent a siuation.

M | can interpret a data set.

Choosing a Data Display | = 1 can compare different data sets




g
B
£
e
=
=
£
=
=
=]
E
=
=
=
E
&

] =
010 20 30 A0 50 60 7080 90 X
Foolprint (sqguare feet)

Performance Task

Fuel Economy

The fuel econamy of a vehicle is a measure of the efficiency of
the vehicle's engine. What are the benefits of using a car with
high fuel economy?

Waich the STEAM Video “Fuel Economy.” Then answer the
following questions.

1. Tory says that the footprint of a vehicle is the arca of the
rectangle formed by the wheel base and the rack width.
What is the footprint of a car with a wheel base of
106 inches and a rack width of 61 inches?

'The graph shows the relationship between the fuel
economy and the footprint for four vehicles.

a. What happens to the fuel economy as the
footprint increases?

b. Plot the point (50, 40) on the graph. What does
this point represent? Does the point fit in with
the other points? Explain.

Cost vs. Fuel Economy

After completing this chapter, vou will be able to use the
concepis you learned to answer the questions in the 5TEAM
Video Performance Task. You will be given fuel economies
and purchase prices of hybrid and nonhybrid car models.

Model Economy (thousands of dollars)
(miles per gallon)

Car A 24 21.8

CarB 22 22.4

CarC 18 40.1

You will be asked to create graphs to compare car models.
Why might you want to know the relationship between the
fuel economy and the purchase price of a vehicle?




. Work with a pariner. The table shows the
number of absences and the final grade
for each student in a sample.

Write the ordered pairs from the table.
Then plot them in a coordinate plane.

Describe the relationship between
absences and final grade.

MODELING A student has been
absent 6 days. LIse the data to predict
the student’s final grade. Explain how
you found your answer.

K

. Work with a pariner. Match the data seis with the most appropriate
scatter plot. Explain your reasoning.

a. month of birth and birth weight for infants at a day care
b. quiz score and test score of each student in a class

c. age and value of laptop computers

i ii.
¥

Vocabulary

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

scatier plot iwo-way table
line of fit joint frequency




Learning Target: Use scalter plots to describe patterns and relationships between two quantities.

Success Criteria: = | can make a scatter plot.
* | can identily outliers, gaps, and dusters in a scatter plot.
* | can use scatler plots to describe relationships belween data.

¥ EXPLORATION 1 Finding Relationships Between Data

Work with a pariner. The weighis and circumferences of several

E%gﬁli?:ans sporis balls are shown.
MAFS B5P13
Basketball
Baseball
% ! 'ﬁ:nr_ns
50z 0
9 in. Golf 20z
‘ 8in.
21 oz 1.6 o0z
30 in. 5.3in.
Water Polo
Volleyball
Racquetball
1.4 oz
7 in.
15 0z
27 in. 10 oz
26 in.
a. HRepresent the data in the coordinate
plane. Explain your method. vk
“ﬂh PH elice b. lsthere a relationship between the ;E ! .
size and the weight of a sports ball? E
Recognize Explain your reasoning. E
Usefulness of £
Tools c. lsit reasonable to use the graph to 5 . .
How do you know predict the weights of the sports halls %
when graphing data below? Explain your reasoning. =
an hl! used o I'I'IﬂkE ~ 1 1 1 |
a prediction? + Kickball: circumference = 26 in. L. L -
L - X
+ Bowling ball: circumference — 27 in. Weight (ounces)
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Key Vocabulary i) @@ Kgy ldea

scatter plot, p. 238
Scatter Plot

A scatier plot is a graph that shows the relationship between two
data sets. The two sets of data are graphed as ordered pairsina
coordinate plane.

m Making a Scatter Plot ~

Age Data Used | I'he table shows the ages of 10 adults and the numbers of gigabytes
(years) | (gigabytes) of cell phone data used by ea.::h adult in 1 month. Make a scatter plot
i 4o of the data. ldentify any outliers, gaps, or clusters.
i A
- — lIse ordered pairs (x, y) to represent the data, where x represents age
2 33 (in years) and y represents data used (in gigabytes). Then plot the
32 1.1 ordered pairs in a coordinate plane and analyze the scatter plot.
65 0.9
53 1.8 Age and Data Usage
(37,3.2)  (25,3.5) - ¥ T
25 3.5 g 2 ol
{30, 3.3) (59, 1.3) o 3 L
59 1.3 & 25
(32,31)  (30,1.8) e o T LT L)
30 1.8 - [
(65, 0.9) (50, 1.9) E S I I A I T T
l'{] 1 T 1 1 1 T I 3
| b (53,1.8)  (34,33) E 5E
H 33 0030 20 30 40 50 60 701

Age (years)

There appears to be an outlier at (30, 1.8). There is a cluster of data
from 25 years old to 37 years old and a gap in the data from 37 years old
to 50 years old.

Try It

1. Make a scatter plot of the data. Identify any outliers, zaps,
or clusters.

Study Time (min), x| 30 | 20 | 80 | 90 | 45 | 10 | 30 | 75 | 120 80
Test Score, y 80 | 74 (953 |97 |85 | 62|83 |90 | 70| 91

I
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L R "R = Y R - -

Positive Linear
Relationship

i

Ihe poinis lie close o
aline. As x increases,
yincreases.

m Identifying Relationships

A scatter plot can show relationships between two data sets.

Negative Linear Nonlinear
Relationship Relationship
¥ v .
L]
i o
Yo .i .®
L] ‘,'.. -
& § L]
. 'l- . .I : .
[ x JU',r x

‘The points lie close to
a line. As x increases,
y decreases.

'Ihe poinis lie in the
shape of a curve.

No Helationship
¥
] L
™ ‘- -
L] ™ -
& * .
-
o x

'The points show

no pattermn.

Describe the relationship between the

o

Television Size and Price
data in the scatter plot. 5 : . :
‘\_ The points appear to lie close to a line 3_=.-[-|:|JL — | v |
- - with a pasitive slope. As x increases, ':E; 2000 ]
The closer '5!"5 points yincreases. b E + 1]
a[EtDﬂhﬂErﬂTe I 2000 [ L* | [
i a — - |
ef t‘he lmElaT S0, the scatter plot shows a o b | |
- This & 1000
positive linear relationship. =00 ! |
sattr plot hows {EC ANNEN
4 strong linear 0 10 20 30 40 50 50 70 «
elationship- Television size (inches)
' Try It
2. Describe the relationship between the data in Example 1.
L
:H
& Self-Assessment for Concepts & Skills =y
Solve each exercize. Then rate your understanding of the success criteria
in your journal.
b | . 3. SCATTER PLOT Make a scatter plot of the data. ldentify any outliers,
+_ [ | [ ) I gaps, or clusters. Then describe the relationship between the data.
-'._: Phone Age (months), x | 3 ]22|23|22]3 |12|2,4| 4 |23|
= : = Start-up Time (sec), y 24 ] 34 | 34 | 33 I 36 | 29 | 34 I 27 IH.‘& |
L led
| L4 |
™ ;' " 4. WHICH ONE DOESN'T BELONG? Using the scatter plot, which point
; B does not belong with the other three? Explain your reasoning.
0t 23436 78 9% (1,8) (3, 6.5) (3.5,3) (8,2)

J
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Modeling Real Life ~

Eat ‘lhe table shows the amounis of fat and the numbers of calories in
(grams) Calories 12 restaurant sandwiches. lHow many grams of fat do vou expectina
- sandwich that contains 650 calories?
17 A0
lJse a scatter plot to determine whether a relationship exists between the
12 470 data. If so, use the data to make a prediction.
23 540 )
] seondersd pais (), where [ RS
26 510 xrepresents grams of fat and " — ] —
10 420 yrepresents the number of calories. 800 l- i i bt
750 i tw
42 =40 (17,400) (30, G00) 700 — |
ES0——t—1—t——Twl
30 600 (12, 470) (33, 640) 8 coo L«
| = |
GEQ |ttt
a3 640 (29,540) (44, 790) § | ELE |
I P I e
14 790 (26,510)  (22,510) L NN EEEE
400 [t 1
]
22 510 (10, 420) (39, 610) 350 T
0 — ' i
39 610 (42, 740)  (28,510) B !
0 5 10 15 20 25 30 35 40 45 x
28 510 Fat (grams)

The points appear to lie close to a line with a positive slope. As x increases,
v increases. 5o, the scatter plot shows a positive linear relationship.

Looking at the graph, vou can expect a sandwich that contains
650 calories to have about 35 grams of fat.

J

=]
-® Self-Assessment for Problem Solving —

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

5. he table shows the high school and college grade point averages
(GPAs) of 10 students. What college GPA do you expect for a high

e school student with a GPA of 2.77
E i [
g : ! T HighSchool | 26 | 28 |32 |40 |38 |37 (35|35 34| 1.4
i i h :. | College 24|25|30|36|35|36|36|34|32]|05
Q 3l —» '
i 2| e | [ » : 6. The scatter plot shows the ages of 12 people and the numbers of pets
E | ol - each person owns. Identify any outliers, zaps, or clusters. Then describe
= T g the relationship between the data.

Person’s age (years) _,.)
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6.1 Practice @ Goto awmnmmmgﬂ

HELP with solving the exercises.

» Review & Refresh

Solve the system. Check your solution.
1. y=—-5x+1 2. 2x+2y=9 3. y=—x
y=-=hx—2 x=45—y by + =4

4. When graphing a proportional relationship represented by y = mux, which point
is not on the graph?

A. (0,0) B. (0, m) C. (1,m) D. (2,2m)

W Concepts, Skills, & Problem Solving

USING A SCATTER PLOT ‘Lhe table shows the average prices (in dollars) of jeans
sold at different stores and the numbers of pairs of jeans sold at each store in one
month. {5ee Exploration 1, p. 237.)

5. Hepresent the data Average Price (dollars) | 22 | 40 | 28 | 35 | 46 |
inacoordinate plane. |\ mber Sold 152 | 94 | 134 | 110 | 81 |
b. ls there a relationship between the average price and the number sold?
Explain your reasoning.
MAKING A SCATTER PLOT Make a scatier plot of the data. ldentify any
outliers, gaps, or clusters.
7. | Temperature °F), x | 82 |32 40 | 44 | 86 | 84 | 83 | 89 | 102 43 |
Number of Tourists, y | 102 22 | 38 | 41 [ 100 98 | 97 [110| 63 | 40 |
8. |Social Media (hours),x | 0 | 15|25 (55| 2 |15/ 15| 2 |45 5
Homework (hours), y | 55| 2 1 |05] 1 1 2 |15 1 |05
IDENTIFYING RELATIONSHIPS Describe the relationship beiween the daia.
Identify any outliers, gaps, or clusters.
9. r§ ' ' i L LR E 11. ¥
as— ' S=—TTTTT= a5
a0 H E + — — | A -: . E — : A0 ! | - | - A - |
35 . | e R PR 35
. L | {m| |
1) i R | 30 | S | 30—+ —1
5 + 25 ——t—t—1— 5 - | | L]
® ' Hileew
20 | - @ 20 = " 20 1 .-Ig
15— L N | 15 . R -.',- - 15 11 &
W —— . 10— 11— 10 =
| & 9a
5 S 5 .
a ‘.=I * * = 0 | - = -
0 5 1015 20 25 30 35 40 x 0 5 10 15 20 25 30 35 40 x 0 5 1015 20 25 30 35 40 x
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12.

CRITICAL THINKING 'The table shows
the average price per pound for honey
at a store from 2014 to 2017. Describe
the relationship between the data.

me;'#“

2014 | 2015

2016

2017

Average Price
per Pound, y

BLE5 | $5.90

S56.50

$7.70

13. MODELING REAL LIFE 'Ihe scatter plot shows the amount ;
of rainfall and the amount of corn produced by a farm . 350 | 1 L
over the last 10 years. Describe the relationship between G ' |
the amount of rainfall and the amount of corn produced. i) » o
» 200 |
2 vl
5 i |
14. OPEN-ENDED Describe a set of real-life data that has 50 . |
a negative linear relationship. b0 0 200 300
 orming f a FoodSev s
¥
80 — 15. MODELING REAL LIFE 'The scatter plot shows the total
'g 70 A earnings (wages and tips) of a food server during one day.
= &0 bt b|
ﬂ sal- a. About how many hours must the server work to
o a0 - earn $707
=
s o . b. About how much does the server earn for 5 hours
i ::E 111111 of work?
¢. Describe the relationship shown by the data.
0 1 2 2 4 5 6x
Hours worked
16. @ PROBLEM SOLVING 'lhe table shows the memory capacities (in gigabytes)
and prices (in dollars) of tablet computers. (a) Make a scatter plot of the data.
‘Then describe the relationship between the data. (b) Identify any outliers, gaps,
or clusters. Explain why they might exist.
Memory (GB), x| 128 | 16 | 64 | 32 | 64 | 16 | 64 | 32 | 16 | 128 | 16 | 128
Price (dollars), y | 320 | 50 | 250 | 230 | 260 | 200 | 270 | 250 | 180 | 300 | 210 | 280
17. @ PATTERNS 'the scatier plot shows the numbers of Drifting Scooter Sales
drifting scooters sold by a company. )
¥
a. Inwhat year were 1000 scooters sold? e T R l
b. About how many scooters were sold in 20157 E 1E * .
c. Describe the relationship shown by the data. -E 600 1
d. Assuming this trend continues, in what year are z $ WEERR
about 500 drifting scooters sold? = I3 2
2012 2014 2016 =x
-
18. LAUI3434 Sales of sunglasses and beach towels at

a store show a positive linear relationship in the summer,
Does this mean that the sales of one item cause the sales

of the other item to increase? Lxplain.
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Success Criteria:

Learning Target: Use lines of fit to model data.

= | can write and interprel an eguation of a line of fiL
* | can find an eguation of a line of best iL
= | can use a line of fit to make predictions.

FLORIDA
STANDARDS
MAFS B5P11

MAF5.8.5P1.2
MAFS.ESP1.3

Math Practice

Use a Graph

How can you draw

a line that "fits"

the data? How

should the line be

positioned with
k_rupecl to the points? y

Representing Data by a Linear Equation

Work with a pariner. You have been working on a science project for
8 months. Each month, you measured the length of a baby allizator.

‘The table shows your measuremenis.

! September |

Month, x 0 1 2

Length (in.), y | 220 | 225 | 235

a. Use a scatter plot to draw a line
that you think best describes the
relationship between the data.

b. Write an equation for your line
in part (a).

c. MODELING Use your equation in
part {b) to predict the length of the
baby alligator next September.

Length (inches)

01 3 456 7 8 5% f0i1Lx
Monih
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Aline of fit is a line drawn on a scatter plot close to most of the data points. 1t

Key Vocabulary "@ can be used to estimate data on a graph.

line of fit, p. 244

line of best fit,
p. 245

m Finding a Line of Fit ~N

Absences, | Final Exam ‘lhe table shows the number of absences in a school year and the final
s
0
3
2
:.I
T
9
=
1
9
a4

Score, y | examscores for several students. (a) Make a scatter plot of the data and
97 ' draw a line of fiL. (b) Write an equation of the line of fit. (c) Interpret the
: slope and the y-intercepi of the line of fil.

88

93 a. Plot the points in a coordinate
83 plane. The scatter plot shows

73 a negative linear relationship. mﬁ | s EEl}I V9909
70 Diraw a line that is close to the %0 lltl'i
a8 data points. Try to have as many E0 : —t \\;‘w
points above the line as below it 7o | 1 13
94 E &0 |
65 b. 'Ihe line passes through (3, 88) A i |
73 and (8, 73). 5 | |
o : 20f
slope = nge _ —15 _ _ ol i
Tun 5 gl '_=i
0123 4567B8 91z
You can use the slope —3 and the Absences
point (3, 88) to determine that the
y-intercept is 97.
.-""'
A line of fit does not So, an equation of the line of fitis y = —3x + 97.
need 10 pass . . . :
through any of ¢. ‘lTheslope is —3 and the y-intercept is 97. So, a student with () absences
the data points. is expected to earn a 97 on the exam, and the score decreases by about

3 points per absence.

Try It

1. 'The table shows the numbers of people who attend a festival over
an eight-year period. (a) Make a scatter plot of the data and draw a
line of fit. (b) Write an equation of the line of fit. (c) Interpret the
slope and the y-intercept of the line of fit.

Year, x 1 2 3 4

th
=
-3
j==]

Attendance, y | 420 | 500 | 650 | 900 | 1100 | 1500 | 1750 | 2400

SRS
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Goals,  Games
X Won, y
219 39
249 50
215 3G
183 28
282 55
241 41
263 50
256 48
ol
’ —
W
W ..g
f —
Days Race Time
Training, x | (minutes), y
) 25.45
14 2230
7 23.85
5 24.10
21 20.90
18 21.20

Graphing caleulators use [inear regression to find a line of best fit. Calculators
often give a value r called the correlation coefficient. Values of rrange from

—1 1o 1, with values close to —1 indicating a strong negative correlation,
values close to 1 indicating a strong positive correlation, and values close to 0
indicating no correlation.

Identifying Relationships B

1he table shows the numbers of goals scored and games won by
8 hockey teams. Use a graphing calculator to find an equation of
the line of best fit. Identify and interpret the correlation coefficient.

Step 1: Enter the data from the Step 2: Use the linear
table into your calculator. regression feature.
ez 1 LinReg ]
— g=ax+b

a=,277rg97 968+ slope
b=-22.87691 253*— y-intercept

=, 97716620841+ correlation

coefficient

Ln=219

An equation of the line of best fitis y = 0.3x — 23, The correlation
coefficient is about 0.977. 'This means that the relationship between
zoals scored and games won is a sirong positive correlation and the
equation closely models the data.

Try It

2. Find an equation of the line of best fit for the data in Example 1.
Ideniify and interpret the correlation coefficient.

».

Self-Assessment forc oncepts & Skills —

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

3. FINDING A LINE OF FIT The table shows the numbers of days spent
training and the race times for several people in a race.

a. Make a scaiter plot of the data and draw a line of fit.
bh. Write an equation of the line of fit.

c. Interpret the slope and the y-intercept of the line of fit.

4. IDENTIFYING RELATIONSHIPS Find an equation of the line of best fit
for the data at the lefi. Identify and interpret the correlation coefficient.
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m Modeling Real Life .

‘The table shows the number of bats in a cave Bats
each year from 2010 to 2017, wherex — 0 Year, x (thousands), y
represents the year 2010. Assuming this 0 297 |
irend continues, in what year will there ~t- —
be 65,000 bats in the cave? 1 306
= . _ 2 299 |
the problem. You are given the number of bats in a cave q 270 |
: each year from 2010 to 2017, You are asked to
predict in which year there will be 65,000 bats 4 24 |
in the cave. 5 232 |
_ , 6 215 ]
Make a plan. ~  Use agraphing calculator to find an equation -
L of the line of best fit. Then solve the equation 7 197 |
for xwhen ¥ = 65.
Sflmlﬁ . Linter the data from the table into your calculator Li gﬁea 1
L and use the linear regression feature. §;§¥§?83333333
b=328.4166667
Check Reasonableness An equation of the line of best fit is r’_’f_f- gggggggg%‘f
Use a graphing calculaior ¥ = —18.8x + 328. Solve the equation %
to make a scatter plot and for xwhen y = 65. ’
eraph the line of best fit. /
A00 y=—18.8x + 328 Write the equation.
65 = —18.8x + 328 Substitute 65 for y.
:-_"“x_\\ —263 = —18.8x Subtract 328 from each side,
i 14=x Divide each side by —18.8.
D ! i i i i i A . ld 3
0 There should be 65,000 bats in the cave in 2024, _)
ﬁr

:‘;:9 Self-Assessment for Problem Solving —

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

Height (ft), | Completions, | 2- 1he ordered pairs show amounts y (in inches) of rainfall equivalent

X y to x inches of snow, About how many inches of rainfall are
1 97 equivalent to 6 inches of snow? Justify your answer.
49 29 (16,1.5) (12,1.3) (18,1.8) (15,1.5) (20,2.1) (23, 2.4)
4 18 , ; % L
6. 'lThe table shows the heights (in feet) of a high jump bar and the
4.5 16 . ; : ; e
number of people who successfully complete each jump. Identify
4.6 11 and interpret the correlation coefficient.

4.7 8 I
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6.2 Practice @ Goto swmummugu)

HELP with solving the exercises.

B Review & Refresh

Describe the relationship between the data. ldentify any outliers, gaps, or clusters.

1. r4 | 2. ¥l T I 1 | | 3. Yi I
35(e #Hrr Tt 28
s | sl ®
N {— i | 18 < ! ] -. L] ! 1 24 | 1 { | ¥
o | # | |
25— —t—1* - 15— T1T*— 20 | -
) | | [ )

20 1 12— T o | 16 * =
15 | - 4 =—1 T-.. g — L L 1l { 12 : E ." | |
10 [—1—%—1 | 1 G a1 BT g%

5 i {2~ e B oy oy o 11

o
o - ] - i}
0 3 6 9 121518 21 24 & 0 3 6 9% 121518 21 M4 x 0-3 6 912151821 M4 x

Write the fraction as a decimal and a percent.

29 7 33
4. 5. 6.
100 25 50

W Concepts, Skills, & Problem Solving

REPRESENTING DATA BY A LINEAR EQUATION Use a scatter plot io draw a line that
you think best describes the relationship beiween the data. (5ee Exploration 1, p. 243.)

7- | Blueberries(pimtsh, x| 0 | 1 | 2 | 3 | a4 | 5 |
Weight (pounds),y | 0 | 08 | 1.50 | 220 | 3.0 | 375 |

8. Age (years), x 1] 2 4 6 8 10
Value {dollars), y | 91 B2 74 G5 55 43

9. FINDING A LINE OF FIT 'The table shows the daily high temperatures (“F)
and the numbers of hot chocolates sold at a coffee shop for eight randomly
selected days.

Tempemmmﬁ],x a0 36 d4 1| &0 638 75 a2
Hot Chocolates, y 45 43 36 35 30 27 23 17

a. Make a scatter plot of the data and draw a line of fit.
b. Write an equation of the line of fit.

c. Interpret the slope and the y-intercept of the line of fit.

10. @ NUMBER S5ENSE Which correlation coefficient indicates a stronger
relationship: —0.98 or 0.917 Explain.
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11. IDENTIFYING RELATIONSHIPS 'The table shows the admission costs (in dollars)
and the average number of daily visitors at an amusement park each year for
the past 8 years. Find an equation of the line of best fit. Identify and interpret
the correlation coefficient.

Cost (dollars), x 20 | 21 | 22 | 24 | 25 | 27 | 28 | 30
Daily Attendance, y | 940 | 935 | 940 | 925 | 920 | 905 | 910 | 890

12. '@ REASONING 'The table shows the weights Weight (Ib), x | Dosage (mg), ¥
{(in pounds) and the prescribed dosages (in milligrams) ” -
of medicine for six patients. 1 19 i pe
a. Find an equation of the line of best fit. [dentify 135 103
and interpret the correlation coefficient. 150 115
b. Interpret the slope of the line of best fit. 185 140
A patient who weighs 140 pounds is prescribed 202 156

135 milligrams of medicine. How does this affect
the line of best fit?

Population | Electoral 13. MUDEL{HG HEAL UFE ‘The table shows the
(millions), x | Votes, y populations {in millions) and the numbers of
44 g electoral votes assigned for eight states in the
E}L" 3 2016 presidential election.
= d
0.6 70 a. Find an equation of the line of best fit. Identify
6.6 11 and interpret the correlation coefficient.
8.9 14 b. Interpretthe slope of the line of best fit.
8.4 13 c. Interpret the y-intercept of the line of best fit,
L . d. RESEARCH Research the Electoral College to
39.3 55 explain the meaning of your answer in part (c).

14. MODELING REAL LIFE 'The table shows the Website A, x | Website B, y
numbers (in millions) of active accounts .
for two social media websites over the past sl e
five years. Assuming this trend continues, 106 215
how many active accounts will Website B 300 235
have when Website A has 280 million 299 236
active accounts? Justify your answer. 2q3 253

Seconds, x | Height (feet), y 15. LS D‘EEPER! ‘The table shows the heights y
0 q (in feet) of a baseball x seconds after it was hit.
0.5 39 a. Predict the height after 5 seconds.
1 67 b. 'The actual height after 5 seconds
1.5 87 is about 3 feet. Why might this be
2 99 different from your prediction?
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| EXPLORATION 1

Learning Target: Use two-way tables to represent data.
Success Criteria: = | can read a two-way lable

* | can make a two-way table.
= | can use a tawo-way lable o describe relationships between data.

FLORIDA
STANDARDS

MAFS.85P1.4

Math Practice

Use a Table
What are the
advanlages ol using

a lable instead of
graph lo analyze data?

Analyzing Data

Work with a pariner. You are the manager of a sports shop. The table
shows the numbers of soccer 1-shirts that your shop has left in stock
at the end of a soccer season.

T-Shirt Size
S M L XL | XXL Total
Blue/White| & 4 1 0 2
.| Blue/Gold| 3 6 5 2 0
S| RedWhite| 4 | 2 | 4 1 3
“ Black/White, 3 1 1 2 1
Black/Gold | & 2 3 0 2
Total 65

a. Complete the table.
b. Are there any black-and-gold XL T-shirts in stock? Justify your answer.

c. lhe numbers of T-shirts you ordered at the beginning of the soccer
season are shown below. Complete the table,

T-Shirt Size
5 M B XL XXL Total
Blue/White | 5 6 6 5
_ | Blue/Gold| &5 6 7 6 5
ﬁ Red/White| s | & | 7 6
| Black/White | 5 6 7 6 5
Black/Gold | 5 6 7 6 5
Total

d. @ REASONING How would you alter the numbers of T-shirts you
arder for the next soccer season?
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A two-way table displays two categories

Student
Key Vocabulary "jﬂ' of data collected from the same source. - =
two-way table, p. 250 Studied | Did Not Study
joint fraguency, p. 250 You randomly survey students about =
i ir Passed 21 2
marginal frequency, their gra::{es on a test an# whether *g . P,
p. 250 they studied for the test. The two-way | 5 | Failed l“‘x\ zr;; 6
table shows the results. Each entry in 5
e TN

the table is called a joint frequency. (" joint frequency |

m Reading a Two-Way Table N

How many students in the survey above studied for the test and passed?

'The entry in the “Studied” column and “Passed” row is 21.

50, 21 of the students in the survey studied for the test and passed.

Try It

1. How many students in the survey above studied for the test and failed?

P

‘The sums of the rows and columns in a two-way table are called
marginal frequencies.

m Finding Marginal Frequencies ™

Find and interpret the marginal frequencies for the survey above.
Create a new column and a new row for the sums. Then add the entries.
Student
Studied | Did Not Study | Total
_E Passed a1 2 23 _.__[ 23 students passed. |
G| Failed| 1 6 7 =t 7 students failed. |
Total = 8 30 <1 30 students
( 22 students studied. } o | (erasveyed,
| 8 students did not S‘tl.ldjl'.J
Try It
Football Game 2. ‘rmf randomly survey students in a cafeteria about
their plans for a football game and a school dance.
Attend | Not Attend ‘The two-way table shows the results. Find and
ot Attend 35 5 interpret the marginal frequencies for the survey.
£
T
a | Not Attend 16 20
i
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m Making a Two-Way Table N

Rides B You randomly survey students between the ages of 12 and 17 about
P " i whether they ride the bus to school. The results are shown in the tally
Age | Tally sheets. Make a two-way table that includes the marginal frequencies.

= AE1A SULE~b Ly
: Hﬂ\hhﬁﬁﬂ The two categories for the table are the ages and whether or not students
SRS ride the bus. Use the tally sheets to calculate each joint frequency. Then
——— &1 -  add to find each marginal frequency.

Age
12-13 | 14-15 | 16-17 | Total
E Rides Bus| 24 12 14 50
e
2 | Does Not Ride Bus | 16 13 21 50
W7 AL H e Total| 40 25 15 100

Try It

3. You randomly survey studenis about whether they buy a school
lunch or pack a lunch. The results are shown. Make a two-way
table that includes the marginal frequencies.

ade & Students Grade 7 Students  Grade 8 Students
i pack lunch, 7% pack lunch, I& pack lunch,
2 bty school [unch 77 biey sehoal luneh 14 by schopl lunch

-ﬁr
:;-e Self-Assessment forc oncepts & Skills —
Solve each exercise. Then rate your understanding of the success criteria
in your journal.
200 4. READING A TWO-WAY TABLE The Jazz
Gender | Tally i results of a music survey are shown Likes | Dislikes
haate Lo e o in the two-way table. How many . :
— TFamale BRI — students dislike both country and g‘ Likes | 26 14
L] jazz? How many students like 5
country but dislike jazz? S | Dislikes | 17 8
Muselm
_|Gender | Tally 5. MAKING A TWO-WAY TABLE You randomly survey students about their
Pitathe— preference for a class field trip. The results are shown in the tally sheets.
_'FGW_H#IT‘PHT*H— Make a two-way table that includes the marginal frequencies.

o
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Check

'lhe percents in each
column of the table
should sum to 100%.

60% + 40% = 100%
48% + 52% = 100%
40% + 60% = 100% /

:EQ

Modeling Real Life ~N

For each age group in Example 3, what percent of the students ride
the bus? do not ride the bus? Determine whether there is a relationship

between age and riding the bus to school.

Divide each joint frequency by the total number of students in the
corresponding age group. Organize the results in a two-way table.

Age
12-13 14-15 16-17
& RidesBus| ' —gow | 2—4ay | M -40m
o 40 25 35
-
=
& 16 13 21 .
Does Not Ride Bus s 40% = 52% = 60%
s e i

Lach age group increase corresponds with a decrease in the percent
of students who ride the bus and an increase in the percent of students
who do not ride the bus.

S0, the table shows that as age increases, students are less likely to
ride the bus to school. j

Self-Assessment for problem Solving —

Solve each exercise. 1hen rate your understanding of the success criteria
in your journal.

6. 'The results of a voting survey are shown in the two-way table.
For each age group, what percent of voters prefer Candidate A?

65+ Candidate B? Determine whether there is a relationship between

Voter's Age
18—34 | 35-64
@
E A 36 253 G
2
5 B 12 32

age and candidate preference.

7. You randomly survey 40 students about whether they play
24 an instrument. You find that 8 males play an insttument and

13 females do not play an instrument. A total of 17 students
in the survey play an instrument. Make a two-way table that
includes the marginal frequencies.

8. Collect data from each student in your math class about whether they
like math and whether they like science. Is there a relationship between
liking math and liking science? Justify your answer.
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6.3 PraCtice @ Go to BigldeasMath.com to gﬂ

HELP with solving the exercises.

P Review & Refresh

Find an equation of the line of best fit for the data.

VB o T i e s a] 2B 78 [1w0]]1s5]
y| 75 | 91 | 101 | 109 | 120 y| 25 | 20 | m1 | a8

The vertices of a triangle are A(1, 2), B(3, 1), and C(1, —1). Draw the figure and its
image afier the iranslation.

3. A units lefi 4. 2 units down 5 (x—2,y+3)

W Concepts, Skills, & Problem Solving

ANALYZING DATA In Exploration 1, determine how many of the indicated T-shirt are
in stock at the end of the soccer season. (5ee Exploration 1, p. 249.)

6. black-and-white M 7. blue-and-gold XXL 8. blue-and-white L

READING A TWO-WAY TABELE You randomly survey siudents aboui participating in a
yearly fundraiser. The iwo-way table shows the resulis.

8. How many female students participate Fundraiser
: i
in the fundraiser? No Yiis:
10. How many male students do not _E Female | 22 51
participate in the lundraiser? = :
G| Male 30 29

FINDING MARGINAL FREQUENCIES Find and interpret the marginal frequencies.

s School Play L Cell Phone Company
Attend Not A B
Attend -
oc Limited 78 94
ﬁ Junior | 41 30 = <]
U | Senior 59 23 Unlimited 175 135

—lm% 13. MAKING A TWO-WAY TABLE A rescarcher randomly
Diid Nt impreve: 10 surveys peaple with a medical condition about whether
No Treatment they received a treatment and whether their condition
Imprived: 12 improved. ‘The results are shown. Make a two-way table
— ' .- AR that includes the marginal frequencies.
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14.

: -

16.

17.

Number of students

254

Chapter 6

MODELING REAL LIFE You randomly survey students in your school about
the color of their eyes. The resulis are shown in the tables.

Eye Color of Males Surveyed a. Make a two-way table.
Green Blue Brown b. Find and in terpret the marginal f['[‘q uencies
s | 16 27 for the survey.
E c. For each eye color, what percent of the
SIeNNret Slex o students in the survey are male? female?
e e ol Organize the results in a two-way table.
3 19 18

lm' REASONING Use the information from Exercise 14.
For cach gender, what percent of the students in the survey
have green eyes? blue eyes? brown eyes? Organize the
restlts in a two-way table.

CRITICAL THINKING What percent of studentis in the
survey in Lxercise 14 are either female or have green
eves? What percent of students in the survey are males
whao do not have green eyes? Find and explain the sum
of these two percents.

MODELING REAL LIFE You randomly survey people in your neighborhood
about whether they have at least $1000 in savings. 'The results are shown in the
tally sheets. For cach age group, what percent of the people have at least 1000
in savings? do not have at least $1000 in savings? Determine whether thereisa
relationship between age and having at least 51000 in savings.

Have at Least $1000 in Savings Don't Have at Least $1000 in Savings
Age ! Tally Age Tally
20-20- LR 20-29 HM*&H T
L e W 20-29 1 I e B e e
A L Lom ok — — 0~k

18. L 33233] ‘Ihe three-dimensional bar graph

shows information about the numbers of hours
students at a high school work at part-time jobs
during the school year.

a. Make a two-way table that represenis the
data. lse estimation to find the entries in

vour table.

A newspaper article claims that more males
than females drop out of high school to work
full-time. Do the data support this claim?
Lxplain your reasoning.

0 hours per week
1-7 hours per week

Males B+ hours per week

Females

Data Analysis and Displays



)

Learning Target: Use appropriale dala displays (o represent siluations.

Success Criteria: = | can choose appropriale data displays lor situations.
* | can identily misleading data displays.
= | can analyze a variely of dala displays.

Displaying Data

Work with a pariner. Analyze and display each data
sel in a way that best describes the data. Explain

EXPLORATION 1

;%EEEEHDS yvour choice of display.
Applying ' a. NEW ENGLAND ROADKILL A group of schools
MAF5.8.5P1.1

in New England participated in a two-month
siudy, They reported 3962 dead animals.
Birds: 307 Mammals: 2746
Amphibians: 145 Heptiles: 75
Unknown: 689

b. BLACK BEAR ROADKILL 'lhe data below show the numbers
of black bears killed on a state's roads each year for 20 years.

Year1: 30 Year 8: 47 Year15: 99
Year2: 37 Year 9: 419 Year 16: 129
Year 3: 46 Year 10: Bl Year17: 111
Year4: 33 Year 11: 7 Year18: 127
Year5: 13 Year 12: a8 Year 19: 141
Year6: 35 Year 13; a2 Year 20: 135
Year7: 43 Year 14: 109

c. RACCOON ROADKILL A one-week study along a four-mile
“ﬂ H‘ PH ctice section of road found the following weights (in pounds) of

choocs Tools raccoons that had been killed by vehicles.

For each set of data, 13.4 11.8 17.0 12.9

is there more than 21.3 21.5 16.8 14.8

one way that you can 15.2 18.7 18.6 17.2

accuralely display

S Aated 18.5 9.4 19.1 15.7

s ~ 14.5 9.5 25.4 21.5
17.3 149.1 11.0 12.4
20.4 13.6 17.5 18.5
21.5 11.0 13.9 19.0

d. What can be done to minimize the number
of animals killed by vehicles?
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@@ Key ldea

= . FFY
Data Display What does it do? e
" ) " c| &4
Pictograph shows data using pictures ol #d,
Bar Graph shows data in specific categories m
Circle Graph shows data as parts of a whole "
Line Graph shows how data change over time graniy
Histogram shows frequencies of data values
in intervals of the same size E
Stem-and-Leaf Plot orders numerical data and shows | 4.4
how they are distributed = 1| L
L] nE
Box-and-Whisker Plot  shows the variability of
a data set by using quartiles  * i
Dot Plot shows the number of times each .s
LI
value nccurs in a data set s
Scatter Plot shows the relationship between —
two data sets by using ordered i
pairs in a coordinaie plane

o

m Choosing an Appropriate Data Display

Choose an appropriate data display for the situation. Explain
yOour reasoning.

a. the number of students in a marching band each year

Aline graph shows change over time. So, a line graph is an
appropriate data display.

b. acomparison of people’s shoe sizes and their heights

You want to compare two different data sets. So, a scatter
plot is an appropriate data display.

Tr Y [t Choosean appropriate data display for the situation.
Explain your reasoning.

1. the population of the United States divided into age groups

2. the number of students in your school who play basketball, foothall,
soccet, or lacrosse
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m Identifying an Appropriate Data Display N

You record the number of hits for your school's new website for
5 months. Tell whether each data display is appropriate for
representing how the number of hits changed during the

5 months. Explain your reasoning.

a.
i @ 1000
£ g00
Month Hits s
——August 5D & o0
. Seplember 320 £l o
Oetober 485 S S e
|Novernber €50 Sep  Oct
December 925 Month

‘Ihe bar graph shows the number of hits for each month.
S0, itis an appropriate data display.

Y websews

Y

0399 A400-799 BOO-119% 1200-1599
Number of hits

Freguency
B = kW s

‘The histogram does not show the number of hits for
each month or how the number of hits changes over
time. 5o, it is ol an appropriate data display.

:

Number of hits

‘Ihe line graph shows how the number of hits changes over
time. So, it is an appropriate data display.

Tl"}' [T Tell whether the data display is appropriate for representing the
data in Example 2. Explain your reasoning.

3. dotplot 4. circle graph 5. stem-and-leaf plot
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m Identifying a Misleading Data Display ~

Which line graph is misleading? Explain.

WE Vi u? ¥i — |
o = 1l | I
3= == |
o 11 '/(‘ o I
§ ] \“/\ ET’ 8 | —1—1
2% 10— t—1 —1 8% & | ;
— Wi
£ e 4 - -
g8 ° 2L ; | =w
& ol 3 & o h
2009 2011 2012 2015 = 2009 2011 2012 2015

Year Year

The vertical axis of the line graph on the left has a break (4 ) and begins at 9.
This graph makes it appear that the total revenue fluctuated drastically from
2009 to 2016. The graph on the right has an unbroken axis. It is more honest
and shows that the total revenue changed much less from 2009 to 2016.

50, the graph on the left is misleading.

Try It
6. Which bar graph is misleading? Lxplain.

Company Profits Company Profits

P D T ]
2 om 2on

Profit
{(billions of dollars)

Profit
{billions of dollars)

(=T

Lo

W —

v-® Self-Assessment for Concepts & Skills —

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

CHOOSING A DATA DISPLAY Choose an appropriate data display for
the situation. Explain your reasoning.

7. the percent of band students playing each instrument

8. acomparison of the amount of time spent using a tablet computer and
the remaining battery life

EB 9. IDENTIFYING A MISLEADING DISPLAY Is the

——t——— . p— {::';EL:E:; box-and-whisker plot misleading? Explain.
7 & 9 10 15 20 25 J)
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VN JIF8 Modeling Real Life ~
_ ‘The organizer of a food drive creates the pictograph shown.
(a) A volunteer concludes that the numbers of cans of food
Canned |l 0 0 and boxes of food donated were about the same. Determine
EE £RIRY

2 e e whether this conclusion is accurate. (b) Estimate the number
A : = of each item that has been donated.

usce | i W b a. lLiach icon represents the same number of items. Because the

- box icon is larger than the can icon, it looks like the number of

5 — 20 boxes § — 20 bottles | boxes is about the same as the number of cans. The number
of boxes is actually about half of the number of cans.

So, the conclusion is not accurate.

b. Each icon represents 20 items. Multiply each number of
icons by 20.

11 = 20 = 220 cans
6 ¥ 20 = 120 boxes

1
2-2 ® 20 = 50 hottles

S0, about 220 cans, 120 boxes, and 50 bottles have
heen donated. j

E'.'_e Self-Assessment for Problem Solving —

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

10. An employee at an animal shelter
creates the histogram shown.

[
A visitor concludes that the o
— number of 7-year-old to E 4
YT 1 9-year-old dogs is triple the o 3
] / number of 1-year-old to & 2
— . 5 0
E | 3-year-old dogs. Determine
s | Ll whether this conclusion is
“"E, - accurate. Explain.
]
)
L

11. L D-EEFER!' A business manager creates the line graph shown.
{a) How do the data appear to change over time? Explain why this
LR SRR S R conclusion may not be accurate. (b) Why might the business manager
e Sa oyt want to use this line graph?

P
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6 - 4 P ra Cti ce @ Go to BigldeasMath.com to getj

HELP with solving the exercises.

P Review & Refresh

You randomly survey students about whether they

Recycle
recycle. The two-way table shows the resulis.
Yes No
1. How many male students recycle? How =
many female students do not recycle? -E Female | 23 9
2. Find and interpret the marginal frequencies. & Male | 24 14

Find the slope and the y-intercept of the graph of the linear equation.

3. y=1x+10 4, y=-—35x—2 3. y—8=—x
B> Concepts, Skills, & Problem Solving
6. DISPLAYING DATA Analyze and display Notebooks Sold in One Week

the data in a way that best describes the 192 red 170 203 black
data. Explain your choice of display. i S — 25

(See Exploration 1, p. 255.) 183 pink | 230blue 165 yellow
210 purple | 250 orange | 179 white

CHOOSING A DATA DISPLAY Choose an appropriate data display for the
situation. Explain your reasoning.

7. astudent’s test scores and how the 8. the prices of different televisions and
scores are spread out the numbers of televisions sold

9. the outcome of rolling a number cube 10. the distance a person drives each month

11. IDENTIFYING AN APPROPRIATE DISPLAY Favorite School Subject
A survey asked 800 students to choose their o Number of
favorite school subject, The results are shown Subject Students

in the table. Tell whether cach data display is

Science 224

appropriate for representing the portion of Eath .
studenis who prefer math. Explain -

your reasoning. Literature 240

Social studies 160

o FavorteSchosl Subiect .. S

[
n
[=]

g

Number of
students
=

%51
=

=

Science  Math Literature Social

studies
Subject
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12. IDENTIFYING AN APPROPRIATE DISPLAY The table shows Lifeguard Schedule
how many hours you worked as a lifeguard from May to e it i
August. 'lell whether each data display is appropriate for Ml:lﬂﬂ'l Hours Worked
representing how the number of hours worked changed May 40
during the 4 months. Explain your reasoning. June 80

July 160
% May ﬂ ﬂ August 120
.
- | &3 &3 &3 &3
wy | &3 & & & & & &
Sl
not| 3 &3 & &3 &3 &I
Key: ﬂ = 20 hours

=

g

]

Hours worked
B

= 2 8

H

June July August
Month

13. WRITING When should you use a histogram instead of a bar graph to display

data? Use an example to support your answer.

IDENTIFYING MISLEADING DISPLAYS Which data display is misleading? Explain.

| §b % O% oy
| G i -

| REREEE e

gededs
dadededs

RRERER

15. Travel Time to School Travel Time to School
24 24
20 20|
& 16 E 16
% 12 g 2
£ 3
0= &0 1115 1620 a 15 6-10 11-20
Time (minutes) Time (minutes)

Section 6.4
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16. ﬁﬁ: REASONING What type of data display is appropriate for showing the mode
of a data set?

Concert Ticket Prices
17. CRITICAL THINKING The director of a music

55

g
= festival creates the data display shown. A
= * : : splay :
o e - . s
T AN -1 customer concludes that the ticket price for
1 [ T . 2 5 :
=3 a0 (e IR Giroup C is more than double the ticket price for
t= ki | o | ' *'1 Vigr Group A. Determine whether this conclusion
[} | i . . , .
s a N _ is accurate. Explain.
L

A B 3

Musical group

18. @ PATTERNS A scientist gathers data about _

a decaying chemical compound and creates the

10,000 —5
scatter plot shown. )
2 1,000 91

a. 'lhe scientist concludes that there is a negative 5 BT I 1

linear relationship between the data. Determine “: R 57

whether this conclusion is accurate, Explain. 612245688738 3510

Hours

b. Esiimate the amount of the compound remaining

after 1 hour, 3 hours, 5 hours, and 7 hours,

19. @ REASONING A survey asks 100 students to choose Favorite Sports

o 6 their favorite sports.
The results are shown
in the circle graph.

a. Explain why the
graph is misleading.

b. What type of data
display is more
appropriate for the
data? Explain.

20. @ STRUCTURE With the help of computers, mathematicians
have computed and analyzed trillions of digits of the irrational
number 7. One of the things they analyze is the frequency
of each of the numbers 0 through 9. The table shows the
frequency of each number in the first 100,000 digits of =

a. Display the data in a bar graph.
b. Display the data in a circle graph.

c. Which data display is more appropriate? Lxplain.

d. Describe the distribution.

=]
oo
[£=]

G
10,029 | 10,025 | 9978 | 9902

Mumber 0 1 2 3 4 5
Frequency 9995 | 10,137 | 9908 | 10,025 | 9971 | 10,026
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» Connecting Concepts

» Using the Problem-Solving Plan

1. You randomly survey middle school students
about whether they prefer action, comedy, or
animation movies. The two-way table shows 6 T 8
the resulis. Estimate the probability thata

Grade

randomly selected middle school student @
prefers action movies. = Comedy| &8 6 3
L]
Animation 9 11 14
Understand You know the results of a survey about

movie preference. You are asked to
estimate the probability that a randomly
selected middle school student prefers
action maovies.

Makeaplan. Find the marginal frequencies for the data. Then use the marginal
“ frequencies to find the probability that a randomly selected middle
school student prefers action movies.

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

2. An equation of the line of best fit for a data set is
= —0.68x + 2.35. Describe what happens to the slope
and the y-intercept of the line when each y-value in the
data set increases by 7.

3. Onaschoolfield trip, there must be 1 adult chaperone
for every 16 students. There are 8 adults who are willing
to be a chaperone for the trip, but only the number of
chaperones that are necessary will attend. In a class of
124 students, 80 attend the trip. Make a two-way table
that represents the data.

Cost vs. Fuel Economy ~

At the beginning of this chapter, you watched a STEAM
Video called "Fuel Economy. " 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 263



I"r ? "‘I Go to BigldeasMath.com to download

) Chapter ReView .= _// blank graphic organizers.

» Review Vocabulary

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

scatter plot, p. 238 line of best fit, p. 245 joint frequency, p. 250
line of fit, p. 244 two-way table, p. 250 marginal frequency, p. 250

» Graphic Organizers

You can use an Information Frame to help organize and remember a concept. Here is an
example of an Information Frame for scaffer plois.

Words:

A scatter plot shows the relationship
between two data sets using ordered

Example: pairs in a coordinate plane. Example:
Fositive Linear Negative Linear
Relationship Relationship
¥
H
. "':-
e Scatter Plots
: L]

2 5 Examples:

The points lie close Nonlingar Ne The points lie close

to aline. As x Relationship Relationship to aline. As x
increases, y ¥ :-L ¥ : A increases, y
increases. = Ll decreases.

ol I ."“' o v = N L]
O% x o x
The points lie in The points show
the shape of a curve. no pattern.
- Dne teo
Choose and compleie a graphic organizer reg Iﬂl‘?
to help vou study the concept. “ huht

1. lines of fit

2. two-way tables

3. data displays

"Dear Iﬂm:hn I am emailing my Information
Frame showing the characteristics of circles”

" Chapter B Data Analysis and Displays



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 +
| can do it | can do it on | can teach
| do not understand. with heln i )

Scatter Plots (pp. 237242

kLearning Target: Use scatter plots to describe patterns and relationships between two quantities.

1. Make a scatter plot of the data. Identify any outliers, gaps, or clusters.

Age (years), x 15| 3 |[14|12| 8 |11 9| 4|13]|10
Height (inches),y | 67 | 38 | 65 | 70 | 50 | 58 | 53 | 41 | 63 | 56

Describe the relationship between the data. Identify any oulliers, gaps,

or clusters.

2 T T TTTT T 13 x 4. ¥ 3®|
BOp e 2 ” B0 T
50|-®g | .- f 11 i | E'..‘.. e SR GO . 3oy t

'I
Wf—— e w1 aol———
30— 12|+ . 0| ref °
. ® "o | |

20 . 1 ’ ' 1 T { Bf—— L .. - | - | 0 {1 |
o W oL E S TGN POl N I ) wf—
1} - o o | |

0 3 6.9 121518 21 x D 3 6 9 121518 21x 0 36 9 121518 20x

5. Your school is ordering custom 1-shiris. 'The scatter
plot shows the numbers of '[-shirts ordered and the
cost per shirt. Describe the relationship between the
numbers of 1-shirts ordered and the cost per T-shirt.

6. Describe a set of real-life data that has each
relationship.

(dollars)

Cost per T-shirt

a. positive linear relationship

¥
7
6
5
4
3
2
1
1]

b. no relationship 0 100 200 300x
T-shirts ordered

7. 'The table shows the numbers of hours a waitress works
and the amounts she earns in tips. How many hours do
you expect the waitress to work when she earns $12 in tips?

N

Hours Worked, x | 2 55| 1 T 25| 8 3
Tips(dollars),y | 15 | 40 | 7 | 50| 18 | 55 | 20 | 36

&1
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~ 6.2 Lines of Fit (op. 243-248)

v
‘\Learning Target: Use [ines of fit to model data.
8. 'The table shows the numbers of students at a middle school Year, | Number of
over a 10-year period. x | Students, y
a. Make a scatter plot of the data and draw a line of fit. ! 492
s : i s 2 507
b. Write an equation of the line of fit.
3 520
c. Interpret the slope and the y-intercept of the line of fit. 4 535
d. Predict the number of students in year 11. 5 550
6 562
9. Find an equation of the line of best fit for the = 577
data in Exercise 8. ldentify and interpret the 5 it
correlation coefficient. -
9 G604
10. 'lhe table shows the revenue (in millions of dollars) for a 10 618
company over an eight-year period. Assuming this trend
continues, how much revenue will there be in year 97
Year, x t|2]3|a|s|6|7]|8]

Revenue
e 20 35 46 56 68 a2 92 108
(millions of dollars), y ! ! ! _ ‘

~ 6.3 Two-Way Tables (pp. 249-259

Learning Target: Use two-way tables to represent data.

You randomly survey studenis about participating in Eltanre Fair
the science fair. 'The iwo-way table shows the resulis.
No Yes
11. How many male students participate in = - ”
the science fair? 'E Female| 15 =
12. How many female students do not o Male | 12 32
participate in the science fair?
13.. ¥ doml tudents i hool AR
. You randomly survey students in your schoo - - -
about whether they liked a recent school play. Liked | Did Not Like _
"The two-way table shows the results. Find and _E Male| 48 1z |
interpret the marginal frequencies. c :
1 ¥ ) & | Female| 56 14 |
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You randomly survey people at a mall about whether
they like the new food court. The results are shown.

14. Make a two-way table that includes the marginal
frequencies.

15. For each group, what percent of the people surveyed
like the food court? dislike the food court? Organize
your results in a two-way table.

16. Daoes your table in Exercise 15 show a relationship

between age and whether people like the food court?

:5:]

. 6.4 Choosing a Data Display (pp. 255-262)

| Teenagers
o likes, 4 dislikes

Adults
21 likes, 7o dislkes
Senior Citizens
i8 likes, 8z dislikes

uearning Target: Use appropriate data displays (o represent situations,

Choose an appropriate data display for the situation. Explain your reasoning.

17. ihe numbers of pairs of shoes sold by a store each weck

18. the percent of votes that each candidate received in an election

19. Bird banding is attaching a tag to a bird's wing Year | Number of Bandings
or leg to track the movement of the bird. " :
'This provides information about the bird's 2012 168
migration patterns and feeding behaviors. 'The 2013 142
table shows the numbers of robins banded in 2014 155
Pennsylvania over 5 years. Tell whether each 2015 430
\ . . 4 ¥ “
data display is appropriate for representing
how the number of bandings changed during 2016 345
the 5 years. Explain your reasoning,
a. Robin Banding - Robin Banding
15 w420
3 E 360
(s _E s /\r‘—‘
Lros- ]
s 2 8 240
% 15} - S 180 d
= 9 2 120
0.5 E G0
o 2

0-99 100-159 200-293 300-399
Number of bandings

2012 213 2014 2015 2016

20. Give an example of a bar graph that is misleading. Explain

your reasoning.

Year

21. Give an example of a situation where a dot plot is an appropriate

data display. Explain your reasoning.
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. Practice Test

=

1. 'The graph shows the population (in millions)

: U.5. Population
of the United States from 1960 to 2010.
. LR T
a. Inwhat year was the population of oA I $
the United States about 180 million? E ji BEOVRE 1
b. Whatwas the approximate population _E 150
of the United States in 19907 BT T T i1t
o 50
c. Describe the relationship shown by £ o S
0960 1970 1380 1990 2000 2010
the data.
Year
2. 'The table shows the weight of a baby over several months. {m:g:;is] {:ﬂ:]
a. Make a scatter plot of the data and draw a line of fit. 1 a
b. Write an equation of the line of fit. 2 9,25
¢. Interpret the slope and the y-intercept of the line of fit. 3 1L.75
d. Predict how much the baby will weigh at 7 months. s 13
5 14.5
Nonfiction 2 i
Likes | Dislikes | 3. Yourandomly survey students at your school
e likes| o6 30 Ialmut what type of books they like to relz_ld.
£ lhe two-way table shows your resulis. Find
i | Dislikes| 22 2 and interpret the marginal frequencies.

Choose an appropriate data display for the situation. Explain your reasoning.
4. magazine sales grouped by price range 5. the distance a person hikes each week
6. 'The table shows the numbers y of AP exams (in thousands) taken from

2012 1o 2016, where x = 12 represents the year 2012 Find an equation of
the line of best fit. ldentify and interpret the correlation coefficient.

ﬁr

i
-

Year, x 12 13 14 15 16

MNumber of
AP Exams, y

aghs. | 3038 4176 4479 | 4705

7. You randomly survey shoppers at a supermarket about
whether they use reusable bags. Of 60 male shoppers,
15 use reusable bags. (M 110 female shoppers, 60 use reusable
bags. Organize your resulis in a two-way table. Include the
marginal frequencies. Lstimate the probability that a
randomly selected male shopper uses reusable bags.
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.~ Cumulative Practice

S

1. What is the solution of the system of
linear equations?

y=2x—1

y=3r+5

A. (—13, —6)

B. (—6, —13)

C. (—13,6)

D. (—6,13)

2. 'The diagram shows parallel lines cut
by a transversal. Which angle is the
corresponding angle for ZG%

'

-
r\.,\\
r

Y

f

\<
=]

E

H. /24 -£B

3. You randomly survey students in vour school. You ask whether they

F? have jobs. You display your results in the two-way table. How many
' male studenis do not have a joh?

Job
Yes No
_.E Male 27 12
O | Female 31 17
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4. Which scatter plot shows a negative relationship between x and y?

A, ¥ B. ¥
100 T | . ® 100 |-
-
80 i 80 e
&0 = l‘. 60 | T
N
10 1 - 40 -3 B W |
Iu L J 4 + 2“ |
g | I
i B R I B 01 2 3 4 5%
cC. v ' D. ¥ |
w——T—T—1—1 100 |—=— I
80| 4"+%e"%ets aof —+** i
B p———r = 80— "f' 1
]
AD A0 a4
| e
20 20 i -
0 > ] -
01 23 4 5x 0 1 2 34 5kx

5. Asystem of two linear equations has no selution. What can you conclude about
the graphs of the two equations?

F The lines have the same slope and the same y-intercept.
G. 'The lines have the same slope and different y-intercepts.
H. 'The lines have different slopes and the same y-intercept.

I. 'The lines have different slopes and different y-intercepits.

B. What is the solution of the equation?
022(x+6]=02x + 1.8
A, x=124 B. x= 15.6

C x=24 D. x=156

zzelyp A1
7. Apersonwho is 52 feet tall casis a j‘?-fnm—lnllg shadow. A nearby

flagpole casts a 28-foot-long shadow. What is the height (in feet)
of the flagpole?
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8. A store records total sales (in dollars) each month for three years. Which type of
araph can best show how sales increase over this time period?

F. circle graph G. line graph

H. histogram l. stem-and-leaf plot

9. Trapezoid KLMN is graphed in the coordinate plane shown.

5 J—4—3— t]\l Y
/ - . - * \ H

N M

Rotate Trapeznid KLMN 850" clockwise about the origin. What are the
coordinates of point M, the image of point M after the rotation?

A (-3, -2) B. (-2, —3)

Ck=Z3)

D. (3,2)

10. 'The table shows the numbers of hours students spent watching television from

Monday through Friday for one week and their scores on a test that Friday.

Hours of

Television, x

t
[}

1o 15 3 1 8 2 12 9

Test Score, | 92 o8 79 66 o7 88 B2 a5 72 8l

Part A

Part B

Part

Make a scatter plot of the data.

Describe the relationship between the hours of television watched
and the test scores.

LExplain how to justify your answer in Part B using the linear
regression feature of a graphing calculaior.

Cumulative Practice
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7.1
7.2
73
7.4

7.5

Relations and Functions
Representations of Functions
Linear Functions

Comparing Linear and
Nonlinear Functions

Functions

-
Chapter Learning Target:
Understand functions.,

Chapter Success Criteria:
| can identify functions.
| can represent functions ina variety
of ways

W | can evaluate functions.

X B | can solve problems using function rules.

Analyzing and Sketching Graphs

STEAM Video: "Appar

o

ent Temperature”

&




Apparent Temperature

Sometimes it feels hotter or colder outside than the actual
temperature. How hot or cold it feels is called the apparent
termperature. What weather factors might contribute to the
apparent temperature?

Waich the STEAM Video “Apparent Temperature.”

‘lThen answer the following questions.

1. Robert says that the Wet-Bulb Globe Temperature ([WBGT)
index is used as a measure of apparent temperamire.

WBGT=0.7Ty+ 0.2T5+0.17T,

In the formula, I‘wis the natural wet-bulb temperature,
T.is the black-globe temperature, and 1,is the dry-bulb
temperature. Find WBGT when 1, = 75°F 1, = 100°K,
and T, = B4°E,

. Different categories of Wet-Bulb Globe Temperatures are
shown in the chart. Each category can be represented by a
different-colored flag. Which flag color is displayed when
WGBT = 87.5°F?

Performance Task Heat Index

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
temperature and the hear index.

Temperature (°F)
Heat Index (°F)

/ You will be asked to create a graph of the temperatures
X and heat indices. Why is it useful to know the heat index?




Work with a partner. Copy and complete the diagram.

1. AreaA 2. Perimeter P

X

Input, x  Ouiput, A Input,* Ouiput, I

"1_'\ A r"'l_"‘\ i A

P
=
-
=
o
=

3. Circumference ©

Input, r  Ouiput, © Input, h  Ouiput, V

Vocabulary

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

input mapping diagram nonlinear function

output linear function




Learning Target: Understand the concept of a function.

Success Criteria:  « | can represent a relation as a set ol ordered pairs.

-'ﬁ‘

= | can determine whether a relation is a function.
= | can use lunclions o solve real-life problems.

| EXPLORATION 1

FLORIDA
STANDARDS

MAFS.EF11

EXPLORATION 2

Math Practice

Analyze
Relationships

Is it possible for one
person lo pay $16 for
2 tickets to Play B and
another person to pay
$8 for 2 tickets to

h\__FIaT B7 Explain.

Interpreting Diagrams

Work with a pariner. Describe the relationship beiween the inpuis
and outpufs in each diagram. Then complete each diagran. Is there
more than one possible answer? Explain your reasoning.

a. Input Ouiput b. Input Output

1 = 1 blueberry *= hilue

2 > i lemon » yellow
=

3 » 9 apple —=—-p red

5 > 25 >

8 - .

= i1
N @ N2

Describing Relationships Between Quantities

Work with a partner. 'The diagrams show the numbers of tickets bought by
customers for two different plays and the total costs (in dollars).

Play A PMay B3

Input, Output, Input, Outpui,
Tickets Cost Tickets Cost

=
.
R

N

a. For each diagram, how many outputs does each input have?
b. Describe the prices of tickets for each play.
c. A person buys 4 tickets for each play. Can you determine the total cost

of all 8 tickets? Explain.
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Ordered pairs can be used to show inputs and outputs.
Key Vocabulary i)

input, p. 276 inputs |—

' 3
output, p. 276 - i i
relation, p. 276 (0, i] (1, I} (2,4) =
mapping diagram, : I. outputs |

p. 276
function, p. 277

@?@ Key ldeas

Relations and Mapping Diagrams

A relation pairs inputs with outputs. A relation can be represented by
ordered pairs or a mapping diagram.

Ordered Pairs Mapping Diagram
(0,1) Input Output
r __\-‘\I‘ -
(1,2 0 = |
{'Er __JJ'] 1 = 2
2 »
S

\ —

m Listing Ordered Pairs of Relations N\

List the ordered pairs shown in each mapping diagram.

a. Input Output b. Input Output
a9 £ g ey B
1 = 0 -::" (- 1
2 > G 2<_ [0
3 > 9 T
1 12 “—/}-‘\T‘ 3
N l"n_.r’ll b -
The ordered pairs are (1, 3), ‘The ordered pairs are (0, 0),
(2, 6), (3,9), and (4, 12). (2,1), (2, —2); and (4, —3).

Tr 1 4 It List the ordered pairs shown in the mapping diagram.

1. Input Output 2. Input Output
r'”r. o . ™,
=12 — [

1 ‘E_-._z

2 —>—13

\ ?-H"““—l
N E

>,
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A relation that pairs each input with exactly one output is a function.

m Determining Whether Relations Are Functions —

Determine whether each relation is a function.

a. Input Output b. Input Output
= *0 ) [l )
5 =10 » 5
v 12 7 — 6
= 7 /.I
Lach input has exacily The input 0 has two
one output. 5o, the outputs, 5 and 6. 5o, the
relation is a function. relation is nof a function.
Tr Yy It Determine whether the relation is a function.
3. Inpui Ouiput 4. Inpui Ouipui
& _ / Y s )
1 _I__._ 2 2= += 6
B 1= 1 1

X :JT'_,

'=@ Self-Assessment for Concepts & skills. ———

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

"

J

5. @ PRECISION Describe how relations and functions are different.

IDENTIFYING FUNCTIONS List the ordered pairs shown in the mapping
diagram. Then determine whether the relation is a function.

6. Input Outpult 7. Inpult Duput

Input Output
—8 -4
0 —2 8. OPEN-ENDED Copy and complete the mapping diagram at the left
# 0 to represent a relation that is a function. Then describe how you can
16 ’ maodify the mapping diagram so that the relation is net a function.

= Y,
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m Modeling Real Life

Input, Output, 'The mapping diagram represenis the prices of one-way subway tickets
fone Price to different zones of a city.
:;52.{]1} & a. ls the price of a subway ticket a function of the zone number?
=53.50 Lach input has exactly one output.
55,00
- 650 50, the price of a subway ticket is a function of the zone number.

b. Describe the relationship between the price and the
zone number.

P Identiily the relationship between the inputs and the outpuis.

Input, Output,

Lone Price
/ k!
i J 0 »5200 |y . ¢ 59
A 1 =53.50 F
+1 (] 23 ) +4$1.50
W 2 »=50.00 ¥
1 ( o |y 810
- =560.00 @

T I e |

~

P

Zone 3
As each input increases by 1, the output increases by $1.50.
50, the price of a one-way subway ticket increases by $1.50
for each additional zone traveled.
e

Ve
Vo

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

9. 'The mapping diagram represents the costs of

: : Nights Cost
reserving a hotel room for different numbers gl ;

of n[ghts. = $H5

_ a. Isthe cost a function of the number of »3170

o W inE nights reserved? *5255

E VRMEEEIET | : — »S340

8 1z |1 I b. Describe the relationship between the

v L - .

2 ol t—t—| cost and the number of nights reserved.

§ B0l - !

S ST+ 10. LHY33433 The graph represents the number of contestants

E 48— in each round of a talent competition.

T e e o ;

2 .l . 4', . a. lsthe number of contestants a function of the round number?

I R b. Predict the number of contestants in the talent competition
Round during Round 7. Explain your reasoning.

-® Self-Assessment for problem Solving —

Input, Output,

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

» Review & Refresh

Choose an appropriate data display for the situation. Explain your reasoning.

1. the number of runners in each 2. the high temperature and the
age group at a marathon attendance at a water park each day

Graph the linear equation.
3. y=2x—3 4. y=—05x 5. y=—-3x+1

6. Which word best describes two figures that have the same size and
the same shape?

A. congruent B. adjacent C. parallel D. similar

W Concepts, Skills, & Problem Solving

INTERPRETING DIAGRAMS Describe ihe relationship between the inpufs and oufpuis
in the diagram. Then compleie the diagram. s there more than one possible answer?

LExplain your reasoning. (5ee Exploration 1, p. 275.)

7. Input Dutput 8. Input Output
i 1 3 i —1 i basketball -Exﬁhf—& A
oSl S E baseball 3 h
- T PR foothall >
b —1——13 soccer f___; 5
| ==
S IS L S
e AL
LISTING ORDERED PAIRS List the ordered pairs shown in the mapping diagram.
9, Input Output 10. Input Output 11. Input Output

IDENTIFYING FUNCTIONS Determine whether the relation is a function.

12. Input Output 13. Input Output 14. Input Output
N T i X
2| |#% —18 .
0 <t 10 L4 g —2— - 7
9 ><"\\*!-'3 0 —1 = 14
= Mok z : Jd____F!-
4 > 20 q 0~
'-\_ _,f"l \ = |\ﬁ _‘_,;' I‘\-_
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15. YOU BE THE TEACHER Your friend

determines whether the relation

: : ; : Each output is paired
shown in the mapping diagram is ik thy one
a function. Is your friend correct? input. So, the relation
Explain your reasoning. e e

@ REASONING Draw a mapping diagram that represenits the relation.
‘Then determine whether the relation is a function. Explain.

16. by 1% ¥ ' 18. [TT T3
1 ] B 3 . - t 3 ¥ 12 1 4 4 L] o ]
.L ¥ + - ]l:l - + T 1 — e i — -:. — e e 0
L gt P T T - & 1
-— — B —F
321 EELE
] -4 . z
¢ =2 & |
- 4- - -
: ESEEEEY 1321 1 zx

19. MODELING REAL LIFE 'lhe normal pressure at sea level is

the pressure changes. The mapping diagram represents the
pressures at different depths.

1 atmosphere of pressure (1 ATM). As you dive below sea level,

a. Complete the mapping diagram. Input, Output,
Depih Pressire
b. Is pressure a function of depth? - I
. . . Om = 1 ATM
¢. Dwescribe the relationship between
pressure and depth. 10m > ZAIM
20 m * 3 ATM
d. List the ordered pairs. Then plot the —_— n
ordered pairs in a coordinate plane. :
What do you notice about the paints? Xrm "
50 m -
e. RESEARCH What are common depths e - I o
for beginner scuba divers? What are
common depths for experienced
scuba divers?
B bic DEEPER! I shows the cos chasi : :
200 1 i LS lhe table shows L_hc cost of purchasing T.Shirts | Cost
1, 2, 3, or 4 I-shirts from a souvenir shop.
1 510
a. [sthe costa function of the number of 1-shirts purchased? = s1n
b. Describe the relationship between the cost and the number 3 94
of T-shiris purchased. How does the cost per 1-shirt change ’
as you purchase more 1-shirts? (T il
21. (> REPEATED REASONING ‘Ihe table shows the el o | 1|z 3
outputs for several inputs. Use two methods to = .
predict the output for an input of 200. Ouiput, y | 25 | 30 | 35 | 40 | 4¢
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Learning Target: Represent functions in a variety of ways.

Success Criteria:  « | can write a function rule that describes a relationship.

* | can evaluate lunclions for given inputs.
= | can represent lunclions using lables and graphs.

FLORIDA
STANDARDS

MAFS BF1Y
MAFS.B.F2.4

EXPLORATION 2

Construct
Arguments

How does the graph
help you determine
whether the

L‘Lsa.alemznt is trug?

1 square unit

Math Practice

=

Using a Table to Describe Relationships

Work with a pariner. Make a table that shows the relationship
between the fipure number v and the area A of each figure. 'Then use
an equation to find which figure has an area of 81 square units when
the paitern coniinues.

e

Figure 1  Figure 2 Figure 3 Figure 4
b.

Figure 1 Figure 2 Figure 3
Using a Graph

Work with a partner. Use a graph to test the
truth of each statement. If the statement is
true, write an equation that shows how to
obtain one measurement from the other.

a. You can find the horsepower of a race-car
engine if you know its volume in cubic inches.”

Volume (cubic inches), x | 200 350 350 500

Horsepower, ¥ 375 G50 250 600

b. “You can find the volume of a race-car engine in cubic centimeters
if yvou kmow its volume in cubic inches.”

Volume (cubic inches), x 100 | 200 | 300
Volume (cubic centimeters), y | 1640 | 3280 | 4920
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Key Vocabulary ) M Key ldea

function rule, p. 282

Functions as Equations

inputs (independent variable) and outputs (dependent variable).

L3 [t e et

An independent
variable represents —2 T
a quantity that can Input ——= '
change freely. A
dependent varable
depends on the
independent variable.

Il

\

A function rule is an equation that describes the relationship between

m Writing Function Rules

a. Write a function rule for “lhe outpui is five less than the input.”
Words ‘The output is five less than the input.
Equation ¥ = ="
Afunctionruleisy=x — 5.

b. Write a function rule for “The outpui is the square of the input.”

Words The output is the square of the input.
Equation ¥ = i

A function rule is y = x*.

Try It

1. Write a function rule for “The output is one-fourth of the input.”

m Evaluating a Function

Whalt is the value of y = 2¢ + 5 when x = 37

y=2x+5h Write the equation.
=2[(3)+5 Substitute 3 for x.
=11 Simplity.

Tﬂ" [t Find the value of ywhen x = 5.
2. y=4dx—1 3. y=10x 4 y=7—3x

¥
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m Key ldea

Functions as Tables and Graphs

Input, | Output, | Ordered Pair,
x y 0 y)
1 3 (1,3)
2 1 2, 4)
3 5 (3,5)

m Graphing a Function

Graph the function y = —2x + 1.

A function can be represented by an input-output table and by a graph.
‘lhe table and graph below represent the function y = x + 2,

Ay |

T
f.{z.ﬁsy G,5)_|
s |
| |
| |

a.3)

y iz

By drawing a line through the points, you graph all of the solutions
of the function y = x + 2,

|an
FEn
(™

Make an input-output table using inputs of —1, 0, 1, and 2.

Input, x | —2x+1 Output,y | Ordered Pair, (x, y)
-1 —2(—1)+ 1 3 (—1,3)
0 —2(0)+1 1 (0,1)
z —2(1)+ 1 —1 (1i—1)
2 —2(2) + 1 -3 (2, —3)

Plot the ordered pairs and draw a line through the points.

Ji_ Ay |
D

| }s{”!-. L

1

{1,

i X

Try It Graph the function.

5 y=x+1

\&
= T S A

e 2%

6. y=—3x

Section 7.2

7. y=3x+2
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s

"
f-
'
"

Summary
Representations of Functions

Words The output is 2 more than the input.

Equation p=x+2

Input-Output Table Mapping Diagram Graph
Al Input,x Oulpul, y . 54 Y] /
-1 | ;/f L
0 2 > /I" '
I 3 ;’ 1 3 1 |_’ ; ‘j'
2 a =

Self-Assessment for Concepts & Skills r—

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

WRITING FUNCTION RULES Write a function rule for the statement.
8. 'lhe output is three times the input.

8. 'Ihe output is eight more than one-seventh of the input.
EVALUATING A FUNCTION Find the value of y when x = —5.
10. y = 6x 1. y=11—x 12, y=L1x41
b |

GRAPHING A FUNCTION Graph the function.
13. y= —2x 14. y=x—3 15. y=9—3x

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

Whait output is 4 more What output is twice the
than twice the input 37 sum of the input 3 and 47
What output is the sum of What output is 4 increased

2 times the input 3 and 4?7 by twice the input 3?
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Modeling Real Life B

A car produces 20 pounds of carbon dioxide for every gallon of gasoline
burned. Write and graph a function that describes the relationship.

LJse a verbal model to write a function rule.

Carbon dioxide Pounds Gasoline used
Verbal Model ==
{pounds) per gallon i (gallons)
Variable Let p represent the number of pounds of carbon dioxide,
and let g represent the number of gallons of gasoline used.
Equation 2 - 20 - E

Make an input-output table that represents the function p = 20g.

Input, g 20g Output, p | Ordered Pair, (g, p)
1 20(1) 20 (1,20)
2 20(2) 40 (2, 40)
3 20(3) 60 (3, 60)
7k |
Plot the ordered pairs and draw a line G U 1
through the points. 2~ M /G, e0)
24 W
A =5 sl | .
Because you cannot burn a negative g Bood 1(2, 40} |
number of gallons of gasoline, use only 'E T |
positive values of g. = i& 1, E‘T} |
% 1 2 54 5 6 ¢
Gasoline (gallons)

7

Self-Assessment for Problem Solving

Solve each exercise. Then rate your undersianding of the success criferia
in your fournal.

17. 'The World Health Organization (WHO) suggests having 23 health-care
workers for every 10,000 people. How many health-care workers are
needed to meet the WHO suggestion for a population of 250,000 people?
Justify your answer using a graph.

18. A truck produces 22 pounds of carbon dioxide for
every gallon of diesel fuel burned. The fuel economy of the truck is
18 miles per gallon. Write and graph a function that describes the
relationship between carbon dioxide produced and distance traveled.

P,

Section 7.2 Representations of Functions 285




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

P Review & Refresh

Determine whether the relation is a function.

1. Input Output 2. Input Output 3. Input Output
=% & N
0 > () 0~
2 > 8 J——7t> 1
3 > 12 6— -7
A N e
Find the slope of the line.
4. [ §¥] [T 1A ] 5. K] ¥l | | s T DT

[T - S 1 S -
1|
1|
1
-
=
By
s

W Concepts, Skills, & Problem Solving

USING A GRAPH Use a graph to test the truth of the statement. If the statement
is true, write an equation that shows how to obtain one measurement from the
other measurement. (5ee Exploration 2, p. 281.)

7. “You can find the weight of a cell phone in ounces if you know
its screen size in inches.”

Screen Size (inches), x 4 4.7 5 5.5
Weight {(ounces), y 4 4.8 4.8 6.4

8. "You can find the age of a child in years if vou know the age of the
child in months.”

Age (months), x 9 12 15 24
Age (years), y 0.

=]
th
e
e
]
un
%]

WRITING FUNCTION RULES Write a lunction rule for the statement.
9. ‘The output is half of the input 10. ‘lThe output is eleven more than the input.

11. 'The output is three less than the input

12. 'lhe output is the cube of the input. 13. 'lhe output is six times the input.

14. 'The output is one more than twice the input
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EVALUATING A FUNCTION Find the value of y for the given value of x.
15. y=x+5 x=3 16. y=Tx x=-5 17. y=1—-2x; x=9

18. y=3x+2 x=105 19. y=2¢% x=3 20. _v—_“:+9;x——12

ra

GRAPHING A FUNCTION Graph the function.
21. y=x+41 22, y=12x 23. y=-—-bx+3

24. _v'—: 25. _}r—;:x-!-l 26. y=1+05x
MATCHING Match the graph with the function it represents.
27 ¥ | / 28. Wy 29. Ly
L. e L | | - =
+ —_— .I — - 5 - ] - ] .1 |
A E T ) T
=4 '] | I! ] ke 4 L 1— 2 . . -
- ...............;_..__ —m—1 - -

E - - i ) o
t 12345 65 EERAEEY!

A._l,-'—; B. y=x+1 C. y=—2x+6

30. YOUWBE THE TEACHER vour friend graphs the
function represented by the input-output table.
Is your friend correct? Explain your reasoning.

Input, x = | =2 0 2
Outputy | —1| 1 | 3 | 5

31. MODELING REAL LIFE A dolphin eats 30 pounds
of fish per day.

a. Write and graph a function that relates the number p
of pounds of fish that a dolphin eats in d days.

b. How many total pounds of fish does a dolphin eat
in 30 days?

32. MODELING REAL LIFE You fill a fish tank with 55 gallons of water on
Saturday. 'The water evaporates at a rate of 1.5 gallons per day. You plan
to add water when the tank reaches 49 gallons, When will you add water?
|ustify your answer.

USING AN EQUATION Find the value of x for the given value of y.

33 y=5r—T; y=—22 34, y=9—7x: y=137 35. _u;;f—r;y—z
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36.

37

38.

39.

41.

(@D PROBLEM SOLVING You decide to make and sell bracelets. The
cost of your materials is $84.00. You charge 53.50 for each bracelet

a. Write a function that represents the profit £ for
selling b bracelets.
b. Which variable is independent? dependent? Explain.

You will break event when the cost of your maierials equals
your income. How many bracelets must you sell to break even?

MODELING REAL LIFE A furnimure store is having a sale where evervthing
is 10% off.

a. Write and graph a function that represents the amount of discount
on an item at regular price.

b. You buy a bookshelf that has a regular price of $85. What is the sale
price of the bookshell?

@D REASONING You want to take a -
two-hour airboat tour. Which is a better deal, : . . G AKE
Snake Tours or Gator Tours? Use functions Ny : 3" ToURS
to justify your answer. s Sl

525 per hour
AN rates are per person.

GRTO

$35 boarding fee plus $5 each 1/2 hour
All rates are per persomn.

@ REASONING 'The graph of a function is a line that passes through the
points (3, 2), (5, 8), and (8, y). What is the value of y*?

CRITICAL THINKING Make a table where the independent variable is the
side length of a sgquare and the dependent variable is the perimeter. Make a
second table where the independent variable is the side length of a square
and the dependent variable is the area. Graph both functions in the same
coordinate plane. Compare the functions.

PUZZLE The blocks that form the diagonals of each sguare are shaded. Each
block has an area of one square unit. Find the "green area” of Square 20). Find
the “green arca” of Square 21. Explain your reasoning.

S5quare 1 Square 2 Square 3 Square 4 Square 5
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Linear Functr’éns
7.3

if
Learning Target: Use functions to moded linear relationships.

Success Criteria: = | can write linear functions to model relationships.
* | can interpret linear funciions in real-lile situations.

Writing and Graphing Functions
Work with a pariner. Each table shows a familiar pattern from geometry.

FLORIDA

STANDARDS = » Determine what the variables v and y represent. Then write a
MAFS.8.F1.2 . function rule that relates y to x.

MAFS.B.F1.3

MAFS8F24 « s the function a linear function? Explain your reasoning.

h Practi
a._11234h.:1234
Interpret Results ;

= o 10 12 14 16 y o | 47 | 97w | 16w
How can you
determine whether
a function is a linear
lunction using &
7 an equation?
E'ﬂﬂh ey
X
4
e 1 [ 2| 3| 4 d Bl 1 | 2|3 | 4
5 6 T a1 M| 23 40 52 64

fd
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A linear function is a function whose graph is a nonvertical line. A linear

Key Vocabulary " ’)) funetion can be writien in the form y = mx + b, where m is the slope and

linear function, p. 290 bis the y-intercept.
m Writing a Linear Function Using a Graph ~\
' L (4, 3) ( lise the graph to write a linear function that relates y to x.
/ Find the slope of the line using the points (2, 0) and (4, 3).

changeiny  3—0 _ 3

3
# |/
{2, 0)

VE

i I =

i change in x I3 2
= Because the line crosses the y-axis at (0, —3), the y-intercept is —3.
(=2, E};ﬂ L . . 3
|\ | 4 . 50, the linear function is y = L 3.
Ll £
~+fi
! !
Tr 4 It RE
1. Use the graph to write a linear function \ ] f 1]
that relates y to x. y Pl b

m Writing a Linear Function Using a Table ~N

Use the table to write a linear function
thai relates y to x.

XAl —32 | =2 | —1 0

|
[45]

y| 9| 7

Plot the points in the table. Draw a line through the points.

Find the slope of the line using the points (—2, 7) and (—3, 9).

m_changein}f_ 9= _2__2
changeinx —3—(—-2) -1

Because the line crosses the y-axis at (0, 3), the y-intercept is 3.

50, the linear function is y = —2x + 3.

Try It

2. Use the table to write a linear function
thai relates y to x.

Mt
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L B

Height

m Interpreting a Linear Function N

An unmanned aerial vehicle (1JAV] is used Minutes, Height
for surveillance. 'lhe table shows the height y ¥ (thousands
(in thousands of feet) of the UAV x minutes of feet), y
after it begins to descend from cruising altitade. o 63
a. Write and graph a linear function that - =
20 55

——— 'The table shows a constant rate of change, so you can write

i
= 80 aee I a linear funection that relates the dependent variable y to the
E “\‘;‘_‘ ["F it &5 . independent variable x.

My — /|
E 50— \'{H i + 'The point (0, 65) indicates that the y-intercept is 65. Use the
£ 40 T | - points (0, 65) and (10, 60) to find the slope.
L ot h 3 ] 60 —65 —5

§ 20 m=" 0 i Y |

10} changeinx 10—0 10

]

010 2030 40 50 60 70 B0 x | gy the linear function is y= —0.5x + 65. Plot the pointsin the

Mt table and draw a line through the points.

b. Interpret the slope and the y-intercept.
‘The slope indicates that the height decreases 500 feet per minute.
‘The y-intercept indicates that the descent begins at a cruising
altitude of 65,000 feet.

Try It

3. WHAT IF? 'The rate of descent doubles. Repeat parts (a) and (b).
=]

W

=@ Self-Assessment for Concepts & Skills —

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

4. WRITING A LINEAR FUNCTION LUise the graph to write a linear function
that relaies y to x.

5. INTERPRETING A LINEAR FUNCTION ‘lhe table shows the revenue R
(in millions of dollars) of a company when it spends A (in millions of
dollars) on advertising.

—
}-en
[ |

Advertising, A 0 b 4 f B
Revenue, R 2 (51 10 14 18

a. Write and graph a linear function that relates H to A.

b. Interpret the slope and the p-intercept.

P
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m Modeling Real Life

Understand
ﬂ’” mm _.f"
Make a plan. b
Solve and
d!f-t-! _..IH

Check Reasonableness
For Company B, use the

points (2, 82) and (3, 115.50)

to find the slope.
115.50 — 8200
slope = ——————
=2

=335 /

- s

L —

e

'The cost y (in dollars) of buying x cubic

yvards of mulch from Company A, including [:uhi'::::is}, =0 dnﬁ::], ¥
a one-time shipping fee, is represented by | : T
the linear function y = 29x + 30. The table | z
shows the cost, including a one-time | 2 82.00
shipping fee, of buying mulch from | 3 115.50

Company B. Which company charges more
per cubic yard of mulch? How much more?

You are given functions that represent the costs of buyving mulch from two
different companies. ¥You are asked to determine which company charges

more per cubic yvard of mulch and how much more it charges,

The table shows a constant rate of change, so the relationship is linear. The
cost per cubic yard of mulch for each company is represented by the slope

of the graph of each function. Find and compare the slopes.

Company A Company B
y=29x + 30 change in cost _ B2 —4850
A ) change in amount of mulch 1
5 Il're slope is 29;_; — 1415
Company A charges Company B charges
$29.00 per cubic yard. $33.50 per cubic yard.

So, Company B charges 33.50 — 289.00 = $4.50 more per cubic yard

of mulch.

J

E:_ Self-Assessment for Problem Solving

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

in your jourmal.

6. Manager Aearns $15 per hour and receives a 550 bonus. The graph
shows the earnings of Manager B. (a) Which manager has a greater

.
= hourly wage? (b) After how many hours does Manager B earn
__'3, more money than Manager A?
£ 7. LEach month, you start with 2 gizabytes Data
Y e B i Day, x 2
g of data and use 0.08 gigabyte per day. Y; (gigabytes), y
01 2 34656 7x ‘The table shows the amount y E m
Time (hours) (in gigabytes) of data that your friend §
has left x days after the start of each 7 2.3
month. Who runs out of data firse? 14 1.6

2952 Chapter 7

Justify your answer.

J
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(o to BigldeasMath.com to get
HELP with solving the exercises.

» Review & Refresh

Write a function rule for the statement. Then graph the function.

1. ‘The output is ten less than the input. 2. ‘lhe output is one-third of the input.

Solve the sysiem.
3. y=x+5 4 x+y=-—4 5 —dx+3y=14
y==3x11 Bx+ 2y=41 y=2x+48

W Concepts, Skills, & Problem Solving

WRITING AND GRAPHING FUNCTIONS The table shows a [amiliar patiern from
geometry. (a) Determine what the variables x and y represent. Then write a
function rule that relates y to x. (b) Is the function a linear function? Explain
your reasoning. (See Exploration 1, p. 289.)

8. x 1 2 3 4 5 7. X 1 2 3 4 5
y | 2 4 6 | 8 | 10 ¥y | = | 2w | 3w | 4w | 5%
x U
WRITING LINEAR FUNCTIONS Use the graph or table to write a linear function
that relates y to x.
8. [ 1 [ 4r] | [#] 9. Ty
—t— M —T i I 1%
- - —t
- :E - 2
- :_.1 . I.
I 1A | 3 —2 —| 1 2 3x
-1/ 2 4 6x s
- et r: + + d =
R L
e 2] -8 | —4|0 4 L x| —3 0 3 6
¥ 2 1 i)~ y 3 5 7 9

12. INTERPRETING A LINEAR FUNCTION The table shows the length y | Months, | Hair

(in inches) of a person’s hair after x months. . Length, y
0 1.0
a. Write and graph a linear funciion that relates y to x. 3 155
ond
b. Interpret the slope and the y-intercept. F 3 14.0
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13. INTERPRETING A LINEAR FUNCTION ‘The table shows the percent y (in decimal

form) of battery power remaining x hours after you turn on a laptop computer.
H_nl.II'S, X ] 2 4
Power Remaining, y | 1.0 0.6 0.2

a. Write and graph a linear function that relates y to x.

b. Interpret the slope, the x-intercept, and the y-intercept.

c. After how many hours is the battery power at 75%7?

14. MODELING REAL LIFE ‘The number y of calories burned . Hiking
after x minutes of kayaking is represented by the linear 3 - ==
function y = 4.5x. The graph shows the number of calories 0 ' o / :
burned by hiking. E .25 1

a8 0 s
a. Which activity burns more calories per minute? & 15 LA
S 10 .
b. You perform each activity for 45 minutes. How many 8 s |
total calories do you burn? Justify your answer. o -
0 12 3465 6z
Minutes

15. TIE325Y You and a friend race each other. You give
yaour friend a 50-foot head start. The distance y (in feet) your friend
runs afier x seconds is represented by the linear function y = 14x + 50. The table
shows yvour distance at various times throughout the race. For what distances
will you win the race? Explain.

Time (seconds), x . 4 6 8
Distance (feet), yy | 38 76 114 152

16. @ REASONING You and vour friend are saving money to Friend's Savings
buy hicycles that cost $175 each. You have $45 to start and
save an additional $5 each week. 'The graph shows the amount = Eﬁ‘. |[ . / |
¥ (in dollars) that your friend has after x weeks. Who can buy a = 50 | e

[=]
bicycle first? Justify your answer. = . | /{3/' 39) |
agﬂ. I 'r L)
£ L~
. . . & 1100, 15)
17. CRITICAL THINKING Is every lincar equation a linear function? w 10 "% 1 1
Explain your reasoning. %172 345 62
Weeks
y 18. @ PROBLEM SOLVING 'Ihe heat index is calculated using the
» ‘ " relative humidity and the temperature. For every 1 degree increase
: '., in the temperature from 91°F to 97°F at 75% relative humidity, the
“ v heat index rises 4°E (On a summer day, the relative humidity is 75%,
"‘ _"' the temperature is 94°F, and the heat index is 124°E Estimate the
» ! 4 heat index when the relative humidity is 75% and the temperature is
re™ 100"E Use a function to jusdfy your answer.
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i

7 4 Comparing Linear and*

Nonlinear "j;ions

Learning Target: Understand differences between linear and nonlinear funclions.

P . 0

Success Criteria: = | can recognize linear functions represented as tables, equations, and graphs.
o | can compare linear and nonlinear funclions.

Comparing Functions
Work with a partner. Each equation represents the height & (in feet) ofa

FLORIDA falling object after f seconds.
STANDARDS
MAFS.8F1.3 » Graph each equation. Explain your method.

o Decide whether each graph represents a linear or nonlinear
function.

s Compare the falling objects.

a. Skydiver b. Bowling ball
h = 300 — 15¢ h = 300 — 161

h hi
Math Practice
Label Axes o z g L
ar
Did you use the & 2 - - !
same scale on = = G| G 1Y) Nacl) |55 1
the axes? How does E' _E' | N (1| Sl LG0T PRI (S RSt B
the scale aflect how T ! | ! T B 1 e ! A Wl S S
you compare the - | | T TN (1) P T 10 ) A
L!a]ﬁnguhjn_-cls? S S AN W A T - - -
: “',
Time (seconds) Time (seconds)
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The graph of a linear function shows a constant rate of change.
A nonlinear function does not have a constant rate of change.
S0, its graph is nat a line.

Key Vocabulary 3

nonlinear function,
p. 296

m Identifying Functions from Tables

Does each table represent a linear or nonlinear function? Explain.

N

= +3 4% 43 o 2 42 42
L i eV T
X 3 & 9 12 X 1 3 5 i
¥ | 40| 32 | 24 16 ¥ 2 11 33 | BA
- N I N L] ‘ "‘_.I L o -.___. 5 »
2§ & =B +3 I 458
As xincreases by 3, As xincreases by 2,
y decreases by 8. The yincreases by different
rate of change is constant. amounts. The rate of change
So, the function is linear. is not constant. 5o, the

function is nonlinear.

Tr | 4 It Does the table represent a linear or nonlinear function?

Explain.
L1 2 ‘ 4 | 6| 8 20l o 3|7
y | 8|4 | o | 4 ¥y |25|20]15]| 10

m Identifying Functions from Equations

Does each equation represent a linear or nonlinear function? Explain.

Rl
a y=4x—1) b. _v—I
X y : 4
You can rewrite ¥ = 4(x — 1) You cannot rewrite y =
%

in slope-intercept form as
y=4x — 4.'The function has
a constant rate of change.
S0, the function is linear,

in slope-intercept form.

The function does not have
a constant rate of change.
So, the function is nonlinear.

Tr 4 It Doesthe equation represent a linear or nonlinear funcition?

Explain.

3. y=x+5 4._}!—* 5. y=1—x"

7

o Multi-Language Glossary at BigldeasMath.com
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m Identifying Functions from Graphs N

Does each graph represent a linear or nonlinear function? Explain.

T3 3 1

2 2
:/ —:t

H.. _.‘y_i'f_ b. -: J"II

3—2 i I- & J.r 3 —2—1 i I 2 43X

! / L e e | ~ l -

| = :*aIIr I i | 3 —
The graph is not a line. 5o, The graph is a line. So,
the function is nonlinear, the function is linear.

Tr | 4 It Does the graph represent a linear or ronlinear function?

Explain.

B. ¥| 7. kv /
E] | [ | g4t e
- 1 I } H SIS S S Y ) S S -

T
F bl
| e W

7

e
E:—é Self-Assessment for concepts & Skills o

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

IDENTIFYING FUNCTIONS Does the table or graph represent
a linear or nonlinear function? Explain.

EERNVEEY

& Bl 2 | -1|-s| -9 » L
..2._.

y| o|2|4fs \;/

- 2&.

T

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

15y = Bx },_.:x 10y = 4x Sxy = 2

o
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m Modeling Real Life

'The graphs show that both balances

Two accounts earn different types of interest. The table shows
the balances of each account for five years. Graph the data
and compare the balances of the accounis over time.

Plot the points in the table

for each account.

The points for Account A
lie on a line. Draw a line

through the points.

'lThe points for Account B

do not lie on a line. Draw a

curve through the points.

are positive and increasing, The graphs
also show that the balance of Account B

'The halance of Account A has a constant rate of change of $10. 'The balance
of Account B increases by different amounts each vear. So, Account A shows

Balance (dollars)

Account B 1

~

<1/

linear growth and Account B shows nonlinear growth,

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

>

11. 'lhe loudness of sound is measured in decibels (dB). The graph shows
the loudness y of a sound {in decibels) x meters from the source of
the sound. Is the relationship between loudness and distance linear
or nonlinear? Approximate the loudness of the sound 12 meters from

qm“j 12. Ll D-EEPER! A video blagger is someone who records a video diary.
A new wehbsite currently hosts 90 video bloggers and projecis a gain
of 10 viden bloggers per month. The table below shows the actual
numbers of video bloggers. How does the projection differ from the

R

Month 1]

Video Bloggers = 90

a7

110

128

153

t

190

Vear ¢ Account A | Account B
Balance Balance
0 £100 5100
1 5110 5110
2 5120 5121
i | 5130 $133.10
4 K140 Hl46.41
5 5150 £161.05
srows faster
Loudness of Sound in your journal.
o
105
E 100 |-
= a5t
% 50
D & the source.
2 8
75 i
0
Distance
(meters)
acial change?
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7.4 Practice @ )

HELP with solving the exercises.

» Review & Refresh

Write a linear function that relates y to x.
: T |

KW

‘The vertices of a figure are given. Draw the figure and its image after a dilation with
the given scale factor. ldentify the type of dilation.

3. A(—3,1),8(-1,3), (-1, 1); k=13 4. J(2, 1), K(6, 10), L(8, 10), M{ﬂﬂ};k—i

W Concepts, Skills, & Problem Solving

COMPARING FUNCTIONS Graph each equation. Decide whether each graph represenis
a linear or nonlinear function. (See Exploration 1, p. 295.)

5. h=5+6t Equation 1 6. y= —; Equation 1
e g X f
=5+ 61" Equation2 = 3 Fquation 2
X

IDENTIFYING FUNCTIONS FROM TABLES Does the table represent a linear or

nonlinear funcition? LExplain.
7. o | 1 | 2| 3 81 x|6|5|4a]3
¥ 4 a 12 L6 ¥ 21 15 L0 5]

IDENTIFYING FUNCTIONS FROM EQUATIONS Does the equation represent a linear
or nonlinear function? Explain.

i

9 2x+3y=7 10. y+x—=4x+5 L. y=-
X

IDENTIFYING FUNCTIONS FROM GRAPHS Does the graph represent a linear or
nonlinear function? Explain.

= LT T T BT 11147

1
=3
L

b

—
-
]
o
|||
4 |r\‘:
R
-
u
B
—
4,
[
¥
—
P

—_ g
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14. IDENTIFYING A FUNCTION ‘The graph shows the volume V
(in cubic feet) of a cube with an edge length of x feet. Does

the graph represent a linear or nonlinear function? Explain. E
2
2
a
5
15. MODELING REAL LIFE 'lhe frequency y (in terahertz) of a s
light wave is a function of its wavelength x (in nanometers).
Is the function relating the wavelength of light to its frequency e mgth tewd)
linear or nonlinear?
Color Yellow
Wavelength, x ) 595 530 465 400
Frequency, y 454 504 566 645 749

16. Y3325 ‘Ihe table shows the cost v (in dollars) of x pounds

of sunflower seeds.

— a. What is the missing y-value that makes the table
Pounds, x | Cost, y represent a linear function?
2 280 b. Write a linear function that represents the cost y
3 ? of x pounds of seeds. Interpret the slope.
4 5.60 ¢. Does the function have a maximum value?

Explain your reasoning.

17. MODELING REAL LIFE A birch tree is 9 feet l;flﬂ and f'E‘,'l'E:IWS- ata Years, x | Height, h
rate of 2 feet per year. The table shows the height k (in feet) of :
a willow tree after x years. 0 3
a. Does the table represent a linear or nonlinear function? 1 N
LExplain. 1 17
b. Which tree is taller after 10 years? Explain. 9 23

18. CRITICAL THINKING Ln their first year, Show A has 7 million viewers and
Show B has 5 million viewers. Each year, Show A has 90% of the viewers it
had in the previous year. Show B loses 200,000 viewers each year.

a. Determine whether the function relating the year to the number of viewers
is linear or nonlinear for each show.

b. Which show has more viewers in its sixth year?
19. @ NUMBER S5ENSE 'lhe ordered pairs represent a function.
(0, —1), (1, 0), (2, 3), (3, 8), and (4, 15)

a. CGiraph the ordered pairs and describe the pattern. Is the function
linear or nonlinear?

b. Write an equation that represents the function.

Chapter 7 Functions



7 5 Analyzing and

Sketching Graphs

Use graphs of funclions 1o describe relationships between quantities.

Learning Target:

Success Criteria: = | can desoibe relationships between quantities in graphs.
* | can sketch graphs given verbal descriptions of relationships.

Matching Situations to Graphs

Work with a pariner. Each graph shows your speed during a bike ride.

FLORIDA Match each situation with its h. Explain your reasoning.
STANDARDS L " ¥ 5
r B_ Iy

MAFSEF25 A.

Speed
Speed

Speed
Speed

Time Time
Math Practice . , _
a. Youincrease your speed, then ride at a constant speed along a bike

Analyze path. You then slow down until you reach your friend’s house.

:iﬁ:&i b. Youincrease }frlaur spnmli then go down a hill. You then quickly come

chictance and o to a stop at an intersection.

;I:::?r:hp:r[;ﬁp c. You increase your speed, then stop at a store for a couple of minutes.

Describe a graph You then continue to ride, increasing your speed.

“_Eli'['_“g SFEEd ““‘_j d. Youride at a constant speed, then go up a hill. Once on top of the hill,
Q:me in this situation. o

you increase your speed.

3OLETY(]WAN  Interpreting a Graph }

AVAVAY

Time

Work with a partner. Write a short paragraph
thai describes how the height changes over
time in the graph shown. What situation can
this graph represent?

Height
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increasing | - "
ey no change |
(consta nt}J

._" r

i
I

Ciraphs can show the relationship
between guantities without using
specific numbers on the axes.

Dristance

- J.N decreasing |

NI E Analyzing Graphs ~

‘The graphs show the temperatures throughout the day in two cities.

Belfast, Maine MNewport, Oregon

-

Temperature
Temperature

Tisie Time

a. Describe the change in temperature in each city.

Belfast: The temperature increases at the beginning of the
day. 'lhe rate of increase slows until the temperature begins to
decrease. Then the temperature decreases at a faster and faster

rate for the rest of the day.

‘.} Newport: The temperature decreases at a constant rate at the
ol ion Given beginning of the day. 'Then the temperature stays the same for a
The EKPL"":E 1b)isa while before increasing at a constant rate for the rest of the day.
in Exam
SEIIHP_"E E““faw other b. Write an explanation for the decrease in temperature and the
can 'Ell;;fe quanﬂﬁﬂm' increase in temperature in Newport, Oregon.
possh cioess , .
A storm moves through the city in the morning, causing the
temperature to drop. When the storm ends, the temperature
Y increases at a constant rate.
| Try [
g ry It
g 1. ‘lhe graph shows the location of a pelican relative to your location.
=
’_ﬁ a. Describe the path of the pelican.
£
= b. Write an explanation for the decrease in the vertical distance
of the pelican.

Horizonial disiance ,_,..-"'
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You can skeich graphs showing relationships between quantities that are
described verbally.

m Sketching Graphs .

A stopped subway irain gains speed at a constani rate until it reaches its
maximum speed. It travels at this speed for a while, and then slows down

at a constant rate uniil coming to a stop at the nexi station. Sketch a graph
that represents this situation.

Draw the axes. Label the vertical axis "Speed” and the horizontal axis “lime."
Then sketch the graph.

Words Graph

[ A stopped subway train gains increasing line segment
speed al a constant rate . . . starting at the origin

until it reaches its maximum horizontal line segment
speed. It travels at this speed for
a while, . . .

Speed

and then slows down at a decreasing line
. constant rate uniil coming o a segment ending at the
Time stop at the rext station. horizontal axis

Try It

2. A fully-charged battery loses its charge at a constant rate until it has
no charge left. You plug itin, and it fully recharges at a constant rate.
‘Then it loses its charge at a constant rate until it has no charge left.
Sketch a graph that represents this situation. J)

wlle

Vs

v-®@ Self-Assessment for Concepts & Skills —

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

3. ANALYZING GRAPHS 'The graph shows the growth rate of a plant
over fime.

a. Describe the change in growth rate.

Growth rate

b. Write an explanation for the decrease in growth rate and the
increase in growth rate.

¥

4. SKETCHING GRAPHS Asyou snowboard down a hill, you gain speed at
a constant rate. You come to a steep section of the hill and gain speed at
a greater constant rate. You then slow down at a constant rate until you
come to a siop. Sketch a graph that represents this situation. __/
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Distance

m Modeling Real Life ~\

'The graph shows the distances traveled by two runners in a race from
start to finish. Describe the speed of each runner throughout the race.
i Then determine who finishes first.
Runner A Hunner B
Runner B
The red line increases ata ‘The blue line increases at a
constant rate at the beginning constant rate for mosi of the
* ofthe race, stays horizontal for race, and then increases at a
Time a short time in the middle, and faster and faster rate at the end
then increases at a constant rate of the race.
at the end of the race.
50, Hunner B starts running ata
50, Runner A starts running at constant speed and continues
a constant speed, stops to rest, to run that speed for most of the
and then continues to run at a race. Near the end of the race,
constant speed. Runner B accelerates through
the finish line.
'The graph shows that Runner B travels the same distance as Runner A,
but in a shorter amount of time. So, Runner B wins the race. _,)
whdy
W
L
o =
:=@ Self-Assessment for Problem Solving ——
Solve each exercise. Then rate your understanding of the success criteria
in your journal.
g . Team B 5. Two rowing teams are in a race. The graph shows their distances
< = from the finish line over time. Describe the speed of cach team
g% Foxaas ok throughout the race. Then determine which team finishes first.
£d
= b. DEEPEF.! The graphs show the movements of two airplanes
> aver time. Describe the movement of each airplane.
e Airplane A Airplane B
= 4
=
s
I =
:
4 &
]
=
m -
Time Time __)
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Go to BigldeasMath.com to get
HELP with solving the exercises.

P Review & Refresh

Does the table or equation represent a linear or nonlinear function? Explain.

2Bl T a7 2. y=x"+8
¥ 14 | 12 | ID | B
Graph the linear equation.
3. —dx+y=-—1 4. 2x—3Jy=12 5. bx+ 10y =130

B Concepts, Skills, & Problem Solving

MATCHING DESCRIPTIONS WITH GRAPHS 'The graph shows your speed during a run.
Match the verbal description with the part of the graph it describes.

(See Exploration 1, p. 301.)
B6. You run at a constant speed. = <
7. You slow down at a constant rate. E' s D
8. You increase your speed at a constant rate. b
0. Youincrease your speed at a faster and faster rate. Time )

AMALYZING GRAPHS Describe the relationship between the two gquantities.

10. Balloon 11. Sales 12. Engine Power
: ’ \// :
Z 3 2
- = &
=

Time Time Engine speed
13. Decay 14, Hair 15. Loan
L
o =
: P | —

<] 3 Lot ™ ™ =

Time Time Time

16. ANALYZING GRAPHS Write an explanation for the relationship shown in the
graph in Exercise 10.
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17. MODELING REAL LIFE ‘'lhe graph shows the natural gas usage 4
for a house.
&
a. Describe the change in usage from January to March. E
=]
b. Describe the change in usage from March to May.
SKETCHING GRAPHS Sketch a graph that represents the situation. fan Mar May fuly

18. 'The value of a television decreases at a constant rate, and then
remains constant.

19. 'lhe distance from the ground changes as your friend swings on a swing.
20. 'The value of a rare coin increases at a faster and faster rate.

21. You are typing at a constant rate. You pause to think about your next
paragraph, and then you resume typing at the same constant rate.

22. CRITICAL THINKING 'Ihe graph shows the speed of an )
object over time.

Speed

a. Sketch a graph that shows the distance traveled
by the object over time.

¥

b. Describe a possible situation represented by the graphs.
Time

4 23. MODELING REAL LIFE The graph shows the average scores of
Bowler A two bowlers from the start of a season to the end of the season.

a. Describe each bowler’s performance.
Bowler B

Who had a greater average score most of the season?
Who had a greater average score at the end of the season?

Average score
&

c. Write an explanation for the change in each bowler's
Week average score throughout the bowling season.

24. 14 (1839 Youcanusea supply and demand model to \

understand how the price of a product changes in a market. -
'The supply curve of a particular product represents the quantity .

suppliers will produce at various prices. The demand curve f

for the product represents the quantity consumers are willing Biciinnd
to buy at various prices.

a. Describe and interpret each curve. »

b. Which part of the graph represents a surplus? a shortage?
Lxplain your reasoning.

c. The curves intersect at the equilibrinm point, which is where the quantity
produced equals the guaniity demanded. Suppose that demand for a
product suddenly increases, causing the entire demand curve to shift to
the right. What happens to the equilibrium point?
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l Connecting Concepts

» Using the Problem-Solving Plan

Length, x | Wei
1. 'The table shows the lengths x (in inches) and weights ght,y
* ¥ (in pounds) of several infants born at a hospital. Determine 19.2 6.9
whether weight is a function of length. Then estimate the 19.3 73
weight of an infant that is 20 inches long. 18.9 6E
o . 19.4 7.2
Understand You know the lengths and weights of several infants. You
ﬂ!pubhm. o : i A : 19.7
# are asked to determine whether weight is a function of il
% length and to estimate the weight of a 20-inch-long infant. 19.2 7.0
19.5 1.6

Makeaplan. Determine whether any of the lengths are paired with
~ more than one weight. Then use a graphing calculator to find an
equation that represents the data. Evaluate the equation
when x = 20 to estimate the weight of a 20-inch-long infant.

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

2. Each mapping diagram represents a linear function. At what point do the
graphs of the functions intersect? Justify your answer.
Function 1 Function 2

Input Output Input Dutput

-~ P ey
(os ) (" 6 2
» A 10
= 13
12 | 15
R S

Heat Index

At the beginning of this chapter, you watched a STEAM
Video called "Apparent Temperature.” 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,

4
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' Cha pter Review 7@\ Go to BigideasMath.com to dawnload

“W.® / blank graphic organizers.

®» Review Vocabulary

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

o input, p. 276 mapping diagram, p. 276 linear function, p. 290
- l. output, p. 276 function, p. 277 nonlinear function, p. 296
0 relation, p. 276 function rule, p. 282
. > Graphic Organizers
!
- You can use an Example and Non-Example Chart to list examples and non-examples
h E_ of a concept. Here is an Example and Non-Example Chart for funciions.
3 Functions
e
Examples Non-Examples
Input  Output Input  Output
.
O 0 >-2
1 1 1 = O
2 2 24 1»2
..-l"'i.’.‘ S
3 S 3 >4
o | S
Mo Aol KT T
<. 7 A » T £ *
i 8 6
-&: '5 | — 5 o ———
‘ 4 - 4 - 1
' +5 -5 .
i ! 2 ...... L 2 ...... 4
c - =1 1
Vizsas567x “V1zsa567x
-
a . o
L el Choose and complete a graphic organizer
to help you study the concept. Ammals Living in brand Canyon
Examples Mon- Examples
. linear functions Pumas Love Birds
Snakes Parrats
. nonlinear functions Coyetes Goldiish

1
2
3. linear functions with positive slope
4

. linear functions with negative slope

*| finished my Example and
Chapter 7 Functions Non-Example Chart about animals



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 2 3 4
I can do it | can do it on | can teach
SRR Vet with help. my own. someone else.

. 1.1

Relations and Functions (pp. 275-280)

kLearning Target: Understand the concept of a function.

List the ordered pairs shown in the mapping diagram. Then deiermine
whether the relation is a function.

1.

4,

Input Output 2, Input (hutput
W iy
| 1 - |
i ==
=1 L I
T er— g
. “HE SR

For ordered pairs that represent
relations, which coordinate represents
the input? the output?

Draw a mapping diagram that represents
the relation shown in the graph. Then
determine whether the relation is a

[unction. Lxplain.

The mapping diagram represents the

lengths (in centimeters) of a rubber band
when different amounts of force (in Newtons)
are applied.

a. [sthe length of a rubber band a function of the
force applied to the rubber band?

b. Describe the relationship between the length
of a rubber band and the force applied o the

rubber band.

3. Input Output
- =
Tt 0

~—ta

0 |

| = 2

3

I\‘-.—i—:

. _l.l' |

¥a i

L.i - -

5 & ®

-

k] L ]

Zz

1
¥ 1 2 3 4 5 i’: T X
Input, Ouiput,
Force Length

Chapter Review
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~. 7.2 Representations of Functions (pp. 281-239)

Learning Target: Represent functions in a variety of ways

Write a function rule for the statement.
7. 'lhe output is two less than the input.
8. 'The output is two more than one-fourth of the input

Find the value of y for the given value of x.

7

9. y=2x—3 xr=—1 1[‘.'._1.*—2—9_&:;_:;—; 11_},_;4_5; x=56
Graph the function.
12. y=x+3 13. y= —5x 14, y=3 -3

15. An online music store sells songs for $0.90 each.
a. Write a function that you can use to find the cost € of buying s songs.

b. What is the cost of buying & songs?

7.3 Linear Functions (op. 259-294)

Learning Target: Use functions to model linear relationships.

Use the graph or table to write a linear function that relates y to x.

16. ___: T 11 7. 1 %] 2| 0| 2| 4
| | :j 7| =7 |-7| -7
A b3+
b5 'il % —R |Ii 1 2 3 x

18. 'The table shows the age x (in weeks) of a puppy and
its weight y (in pounds).

Age, x 6 | 8 | 10 | 12 ]
Weight, y 12 l 15 | 18 | 21 |
L. = . by l
a. Write and graph a linear function that relates y to x. 4 E
b. Interpret the slope and the y-intercept. =" ‘ .
[T — e

c. After how many weeks will the puppy weigh 33 pounds?
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Does the table represent a linear or nonlinear function? Explain.

19.

21.

22,

x| 3| 6|9 |12 20. ||

3

Az
=

¥ | [ 10 19 | 28 ¥ 3

Daoes the graph represent a linear
or nonlinear function? Explain.

Does the equation y = 2.3x represent a
linear or nonlinear function? Lxplain.

= |

.,..
= bk & & &

.. 1.5 Analyzing and Sketching Graphs (op. 301-306)

Learning Target: Use graphs of functions to describe relationships between quantities

23.

Describe the relationship between the two quantities
in the graph.

Sketch a graph that represents the situation.

24,

25.

26.

You climb a climbing wall. You climb halfway up the
wall at a constant rate, then stop and take a break.
You then climb to the top of the wall at a greater
constant rate.

'The price of a stock increases at a constant rate for
several months before the stock market crashes. The
price then quickly decreases at a constant raie.

'The graph shows the sales of two companies during a
particular year.

a. Describe the sales of each company.
b. Which company has greater total sales for the year?

c. (ive a possible explanation for the change in each
company's sales throughout the year.

Population

Sales

City Population

Time

Company &

Company B

Time

Chapter Review
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: ﬁ Practice Test

1. Listthe ordered pairs shown in the 2. Draw a mapping diagram that
mapping diagram. Then determine represents the relation. Then
whether the relation is a function. determine whether the relation

Input Output is a function. Explain.
. " e VI
e 5 |
4 *—
-3
2 -
S e
e iy 2 1 1 !! 3 -1_
[T+

3. Write a function rule for 4. Graph the function y =1 — 3x.
“lhe output is twice the input”

5. Use the graph to write a linear 6. Does the table represent a linear
function that relates yto x. or nonlinear function? Explain.
AR N O e x|l 0 | 2| 4| &

14 N iR i o

L] | el 8 | 0| =8| —16
;?szam_1gx -

1 N ,j.._; =) i -

7. 'The table shows the number of meters y =
awater-skier travels in x minutes. Minutes, x L e 3 4

a. Write a function that relates y to x. Meters, y | 600 | 1200 | 1800 | 2400 | 3000

53]

b. Graph the linear function.
c. At this rate, how many kilometers will the water-skier travel in 12 minutes?
d.

Another water-skier travels at the same rate but starits a minute after the first
water-skier. Will this water-skier catch up to the first water-skier? Lxplain.

8. 'The graph shows the prices of two stocks during one day. ‘ —
a. Describe the changes in the price of each stock. o
b. Which stock has a greater price at the end of the day? g
¢. Give a possible explanation for the change in the Y
price of Stock B throughout the day. _

9. You are competing in a footrace. You begin the race by increasing your speed ata
constant rate. You then run at a constant speed uniil you get a cramp and have to
stop. You wait until your cramp goes away before you start increasing your speed
again at a constant rate. Sketch a graph that represents the situation.

| Chapter 7 Functions



4 Cumulative Practice

1. What is the slope of the line?

X[ 1P

fotaeas
fimes per man

2. Which value of @ makes the equation 24 = : — 5 true?

F. 5 G. 11
H. 45 . 99
3. A mapping diagram is shown. Input, Output,

4 What number belongs in the box so that
: the equation describes the function

represented by the mapping diagram?

y=_Jx+5

4. Whatis the solution of the system of linear equations?
Jx+2Zy=25

x=y+5h

A. (3,-2) B. (-2.3)

C. (-1.4) D. (1, 1)

Cumulative Practice 313



. line graph

F. box-and-whisker plot

6. Which graph shows a nonlinear function?

G. circle graph

l. scatter plot

Ihe director of a research lab wants to present data to donors. The data show
how the lab uses a large amount of donated money for research and only a

small amount of money for other expenses. Which tyvpe of display best
represents these data?

-,

3
slope of 4?

3
F y—3="(x472
¥ jt )

3
L y="[(x+2
¥ Jt )

Chapter 7

T

Functions

]

W oK

G.y+3—?x—ﬂ

H.y+2—?x—ﬂ

E

S

R

7. Which equation of a line passes through the point(—2,3)and hasa

L)
I

=Y




8. 'The tables show the sales (in millions
Think

Solve
Explain

; ; Year | 1 | 2 | 3 IE
of dollars) for two companies over <al ”

a five-year period. o 2 B J i

Year | 2 3 | 5

Part A Does the first table show a I :

2 5

linear function? Explain Sales | 1 :

VOUT reasoning.

Part B Does the second table show a linear function? Explain your reasoning.

, 1 s o ;
The equationsy = —x + dand y = ¥ = B form a system of linear equations.

The table shows the values of y for given values of x.

X ] 2 4 L1 o 1
y=—x+4| 4 2 0 -2 | -4 | -6
y=—x—-8| -8 | 7| 6| -5 | -4 | -3

What can you conclude from the table?

A. 'lhe system has one solution, when x = ().
B. 'lhe system has one solution, when x = 4.
C. 'The system has one solution, when x = B.

D. 'lhe system has no solution.

10. 'The vertices of a triangle are A(—1, 3), B(1, 2), and €[ -1, —1).
#» Dilate the triangle using a scale factor of 2. What is the y-conrdinate

of the image of B?

Cumulative Practice
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’ sclentific

Notation

Exponents

Product of Powers Property
Quotient of Powers Property
Zero and Negative Exponents
Estimating Quantities
Scientific Notation

Operations in Scientific Notation

STEAM Video: “Carbon Atoms”

-
§

r

L.
I

-

N

Chapter Learning Target:
Understand exponents and scientific notation.

Chapter Success Criteria:
I can write products using exponents.
| can describe the value of powers.

W | can evaluate expressions.

B [ can compare quantities using
scientific notation.




Performance Task

Carbon Atoms

Carbon is one of the four main elements of life. The

number of carbon atoms in a compound can be represented
using exponents. In what other real-life situations are
exponents used?

Waich the STEAM Video “Carbon Atoms.” 'Then answer
the following guestions.

1. The table shows the percents carbon by weight for
humans and plants. How many pounds of carbon are
in a 130-pound person? a 25-pound plant?

Percent Carbon by Weight
18%

Plant 45%

. Steven says 5 x 1[}22, or S0, 000, 000, (0, 000, 000,000,000,
carbon atoms are in 1 gram of carbon. How many carbon
atoms are in 3 grams of carbon?

Elements in the Universe

After completing this chapter, vou will be able 1o use
the concepts you learned to answer the questions in the
STEAM Video Performance Task. You will be given
information about the atomic masses of the four most
common elements in the universe: oxygen, hydrogen,

helium, and carbon,
H ||He | C

Hydrogen Helium Carbon

2"‘__ ;-_i__ {]1+31].

You will be asked to solve problems about the amounts of
carbon dioxide in Earth's atmosphere for several years. What
might cause the amount of carbon dioxide in the atmosphere
to increase over time?




Getting Ready for Chapter ()
9

. Work with a pariner. Write each distance as a whole number. Which numbers
do you know how to write in words? For instance, in words, 10° is equal to
one hundred.

a. 1077 meters: b. 10°! meters:
diameter of diameter of
the observable the Milky Way
universe oalaxy

10" meters: 107 meters:
diameter of diameter of
the solar ' Earth
sysiem ;

!H:]’1 meters: lﬂ?' meters:

diameter of diameter of
Halley's Comet a meteor crater

. Work with a partner. Write the numbers of
wives, sacks, cats, and kits as powers.

As 1 uas going to 5t lves

I met a man with seven wives
Each wife had seven sacks

l:ach sack had seven cats

Each cat had seven kits

Kits, cats, sacks, wives

How many were going to 5L lves?

Nursery Hhyme, 1730

Vocabulary

'The following vocabulary terms are defined in this chapter. Think about
what each term mighit mean and record your thoughis.

power exponent of a power

base of a power scientific notation




Learning Target:

Success Criteria:

Use exponents to wrile and evaluate expressions,

| can write producls using exponents.
* | can evaluate expressions involving powers,
# | can use exponents o solve real-life problems.

FLORIDA
STANDARDS

Preparing for
MAFS.BEE1T

EXPLORATION 1

Math Practice
Build Arguments

When is the value
ol { -3)" positive?
negative?

"1 EXPLORATION 2

1he expression 3 is called a power. The base is 3. 'The exponent is b.

(oase )} 3% <—{_esponent

Using Exponent Notation
Work with a pariner.

a. Copyand complete the table.
Power Repeated Multiplication Form
{—3) -3 -3 |
(—3) |
=3 | |
(=3)' |
(—3)° |
|
|

Value

[—3)(—3) 9

(=3)°

(—3)’

b. Describe what is meant by the expression (—3)". How can you
find the value of (—3)"?

Using Exponent Notation

Work with a pariner. On a game
show, each small cube is worth
$3. The small cubes are arranged
to form a large cube. Show how
you can use a power (o find the
total value of the large cube.
'lThen wriite an explanation to
convince a friend that your
answer is correct.

Section 8.1
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A power is a product of repeated factors. The base of a power is the

Key Vocabulary " ’3 repeated factor. 'The exponent of a power indicates the number of times

power, p. 320 the hase is used as a factor.

base, p. 320 i _ .

exponent, p. 320 | base J_ Jr | exponent .|
: ¥

1 A T G G W |
—_ @ & & @
2 G I A i i

1. —
power 5 isused as a factor 5 times.

m Writing Expressions Using Exponents N\

Write each product using exponents.

€
- a (=7 =n=1
Use pafenthﬁim Because —7 is used as a factor 3 times, its exponent is 3.
write powe
negative hases. S, (=7) * (=7) * (=) = (=7)%.

bh. wwerersr

Because mis used as a factor 2 times, its exponent is 2. Because r is
used as a factor 3 times, its exponent is 3.

So, memwererer— o’

Tr Y It write the product using exponents.

1. —s_ s _as 2. 03030303 +xsx

4 4 4 4 4
A

m Evaluating Expressions N

Evaluate each expression.

a. (—2)*
(—2)' = (—2)s (—2) s (—2)+ (—2) Write as repeated multiplication.
; _ , i
Il_ The base is —2. | . Simplify.
b —2
—20 = —(2.2+2.32) Write as repeated multiplication.

A

| The base is 2. |- - 18 Simplity.

Tr Y It tvaluate the expression.
3
3. 122 4. (-2 5. —51 6. [— 1)
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..
::1

m Using Order of Operations

Evaluate each expression.

a 3+2.3'=3+2.81 Evaluate the power.
=3+ 162 Multiply.
= 165 Add.
b. 3-8 +2=27—64+2 Evaluate the powers.
=27 —32 Divide.
=—5 Subtract.
e. —3+(—10*+70) = —3+(—100 + 70) Evaluate the power.
= —3+(—-30) Perform operation in parentheses.
=40 Multiply.

Tf'}' [t Evaluate the expression.

7. 9—2705 8. |-3=27 9. (7v4—4%)+6

J

’:® Self-Assessment for Concepts & Skills .

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

WRITING EXPRESSIONS USING EXPONENTS Write the product
using exponents.

10. (—0.9)+(—09)+(—09) 1. ;-;-_v-_wy

EVALUATING EXPRESSIONS Evaluate the expression.
12; 117 13. —-6* 14. (-0.3)!

USING ORDER OF OPERATIONS Evaluate the expression.
15, | —28=22| 16. (3* —6+8)+7

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

(—2)° 8

g 26

Section 8.1 Exponents
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Modeling Real Life ~

‘IThe annual profit P (in thousands of dollars) earned by a technology
company x years after opening is represented by the equation
P = 0.1x" + 3. How much more profit is earned in year 5 than in year 47

lise the equation to find the profits earned in year 4 and year 5. Then
subiract the profit in year 4 from the profit in year 5 to determine how
much more profit is earned in year 5.

Yeard Year 5
P=01x+3 Write the equation. P=012+3
=0.1(4°* +3 Substitute. =016 +3
=0.1(64) + 3 Evaluate the power. =0.1(125) + 3
— 9.4 Simplify. ~15.5

50, the company earns 15.5 — 8.4 = 6.1, or $6100 more profit in
year 5 than in year 4. __./l

il

o
L —

""Q Self-Assessment for problem Solving —\

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

18. L WY Consider the dinieters of thise planets.

Planet A: 10" m Planet B: 10° m Planet C: 10°m

a. Write each diameter as a whole number.

T ; : v L :
b. A dwarf planetis discovered with a radius that is o the radius of

Planet C. Write the diameter of the dwarf planet as a power.

19. A fish jumps out of the water at a speed of 12 feet per second. The
height y (in feet) of the fish above the surface of the water is represented
by the equation y = — 16x2 4 12x, where x is the time (in seconds) since
the jump began. 'lhe fish reaches its highest point above the surface of
the water after 0.375 second. How far above the surface is the fish at

this ime? _/J

322 Chapter 8 Exponents and Scientific Notation



8 . 1 Pra Cti ce Go to BigldeasMath.com to get
HELP with solving the exercises.

» Review & Refresh

Sketch a graph that represents the situation.

1. Atrading card becomes more valuable over time. The value increases
at a constant rate, and then at a faster and faster rate.

2. 'Thewater level of a river remains constant, and then decreases ata
constant rate.

'lhe vertices of a figure are given. Rotate the figure as described. Find the

coordinates of the image.
3. A(0, —4), B(o, —1), C(2, —1) 4. E(1,2), F(1,3), G(4, 3), H(4,2)
90" clockwise about the origin 1807 about the origin

W Concepts, Skills, & Problem Solving

USING EXPONENT NOTATION Write the power in repeated multiplication form.
‘Then find the value of the power. (5z2e Exploration 1, p. 319.)

5 4t 6. (—8) 7. =y

WRITING EXPRESSIONS USING EXPONENTS Write the product using exponents,

8. 3333 9. (—6)+(—6)
10. [—1).(_1J.(_1J g 13
2 2 2 3 3 3
1. Tememexexnxex 13. () (—4)e(—4)sy-y
14. 64+6464+64+b+b+b 15. (=0 (=) * (1) + (=1) * (—1)
16. —(7+7+7+7+7) 17. —(‘-1-1-']
4 4 4 4

EVALUATING EXPRESSIONS Evaluate the expression.
18. 5 19. —11? 20. (—1)f

21. C]E 22. (—l‘j 23. —(;)g

24. YOU BE THE TEACHER Your friend evaluates the power —6°. 1s your friend
correct? Lxplain your reasoning.

—6%=(—6)+(—6)=36
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{ﬁﬂ STRUCTURE Write the prime factorization of the number using exponents.
25. 675 26. 280 27. 363

28. (@ PATTERNS ‘The largest doll is 12 inches tall
‘The height of each of the other dolls is ]; the height of

the next larger doll. Write an expression involving a
power that represents the height of the smallest doll.
What is the height of the smallest doll?

USING ORDER OF OPERATIONS Evaluate the expression.

29. 5+3+% 30. 2+ 7+(—3) 31. (132—129) =5
! : 3 2
32. a®—5.39 33. 1{?—53}‘ 34. |(_'] .;_(')
2 2 2] " la
35. (9°—15+2)+17 36. —6+(—5"+ 20) 37. (-4+12—-6%) =7

38. @ STRUCTURE Copy and complete the table. Compare the values of 2" — 1
with the values of 2" ~ ', When are the values the same?

% _ 4
2.’1“1

39. MODELING REAL LIFE Scientists use carbon-14 dating to determine the age
of a sample of organic material.

a. ‘The amount C (in grams) of carbon- 14 remaining after ¢ vears of a sample
of organic material is represented by the equation € = 100(0.99988)°, Find
the amouni of carbon-14 remaining after 4 years.

b. What percent of the carbon-14 remains after 4 years?

40. The frequency (in vibrations
per second) of a note on a piano is represented
by the equation F = 440(1.0595)", where n is
the number of notes above A440. Each black or
white key represents one note.

a. llow many notes do you take to
travel from A440 to A?

b. Whatis the frequency of A? 440

c. Compare the frequency of A to the frequency of A440.
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8-2 Productiof £

Powers Propenty

Learning Target: Generale equivalent expressions involving products of powers.

Success Criteria:  » | can find products of powers that have the same base.
* | can find powers of powers.
# | can find powers of products.

B2 (JOLTN('N M  Finding Products of Powers

Work with a pariner.
FLORIDA . :
STANDARDS a. Copyand complete the table. Use your results to write a general rule
MAFS.8.EE 11 for finding a™ « a", a product of two powers with the same base.
Product Repeated Multiplication Form Power
2! n 2-1
(=3 - (—3)"
'I'I.':‘-‘ i ?1
5.1'+5.1°
(—4)* = (—4)*
10°« 10°
Math Practice ('}5.[1)5
= 2 2
Consider Similar
Problems
How are the b. Show how to use your rule in part (a) to write each expression below
expressions in part (b} as a single power. Then write a general rule for finding (a™)", a power
similar to the of a power.
k&mﬁﬂmﬁ in part I:aj?‘.} s
(7 (62 (32 (22" [[;] ]

| EXPLORATION 2 Finding Powers of Products

Work with a pariner. Copy and complete the table. Use your resulis to
write a general rule for finding (ab)™, a power of a product.

Power Repeated Multiplication Form Product of Powers
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When multiplying
powers, do not
multiply the bases.

42 . 43 = 45 not ‘IEE'J

m Multiplying Powers with the Same Base

when a number s

written without

'ﬂfl E_:q]ﬂﬂ'ﬂﬂt 15 1-
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@@ Key ldeas

Product of Powers Property

Words 'lo multply powers with the same base, add their exponents.

Numbers 4243 =473 4%

mtn

Algebra a"+a"=a

Power of a Power Property

Words 'lo find a power of a power, multiply the exponents.
Numbers ([4%)% — 493 — 418

Algebra (a™)"=a™

Power of a Product Property

Words 'lo find a power of a product, find the power of each factor

and multiply.
Numbers (3+2)° =3%.2%

e Algebra (ab)™ = a™b™

a, 225 =p1%5 Product of Powers Property

=g Simplify.

b. —5+(—5)%=(—5)'«(—5)® Rewrite —5 as {—5)".

=(-5)tt** Product of Powers Property
~(—5) Simplify.

PSS LR Lk Product of Powers Property
= 319 Simplify.

Tr Y It Simplify the expression. Write your answer as a power.

3 i
1. 6%+ 5" 2. [—1] ~(—]] 3. zez2
2 2

Exponents and Scientific Notation



m Finding a Power of a Power ™

a (@Y =3 Power of a Power Property
=312 Simplify.

b. (w”) =uw* Power of a Power Property
= 7D Simplify.

Tr | 4 l' T Simplify the expression. Wrile vour answer as a power.

4. (4% 5. (%)’ 6. ((—ay’f =
Finding a Power of a Product ~
a. (2x)P =2%. 3 Power of a Product Property

= 8x* Simplify.
b. (3xgy)* =32+ x+y? Power of a Product Property
= 9xy® Simplify.

Try It simplify the expression.
7. (5 8. (ab)’ 9. (0.5mn)*

P

Self-Assessment for Concepts & Skills iy

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

FINDING POWERS Simplify the expression. Write your answer as a power.

10. 47 4* 1. () 12. [‘1]5'(_1]J

3 3
FINDING A POWER OF A PRODUCT Simplify the expression.
3
13. (81)" 14. (yz)f 15. (l gh)
16. CRITICAL THINKING Can you use the Product of Powers Property to
simplify 5% « 62 Explain.

17. OPEN-ENDED Write an expression that simplifies to x'* using the
Product of Powers Property.
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Modeling Real Life

Detalls

Local Disk (C:)
Local Disk

Free Space: 16 GB
Total Space: 64 GB

= One gigabyte (GB) of computer storage space is
2™ hytes. The storage details of a computer are
shown. How many byies of total storage space
does the computer have?

wihe

e

328

The computer has 64 gigabytes of total storage space. Notice that you can
write 4 as a power, o

Lise a verbal model to solve the problem.

lTotal number Numb_er o Number of
of bytes dytesibia . B
gigabyte BlEaby
=30, o Substitute.
= g+l Product of Powers Property
= Simplify.

So, the computer has 2% bytes of total storage space.

.

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

18. A newborn blue whale weighs 37 kilograms. An adult blue whale
weighs 81 times the weight of the newborn. How many kilograms
does the adult blue whale weigh?

19. One megabyte of cell phone storage space is 2°" bytes. An app uses
4" megabytes of storage space. How many bytes of storage space
does the app use?

20. 18 DEEPER BT diagram shows the area

of a small circular rug. The radius of a large
circular rug is 3 times the radius of the small
rug. Write an expression for the area of the
large rug in terms of x. Justify your answer.

E:Q Self-Assessment for Problem Solving —
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8 n 2 Pra Cti ce Go to BigldeasMath.com to get
HELP with solving the exercises.

» Review & Refresh

Write the product using exponents.
1. 11«11 +11 11«11 2. (—6)s(—B)s[-B)rzez
Find the value of y for the given value of x.
3. p=—dx; x=7 4. y=5x+ 6 x=—2 5. y=10—3x x=3
6. Whatis the measure of each interior angle of the
regular polygon?
A. 457 B. 135
C. 1o80” D. 14407

W Concepts, Skills, & Problem Solving

FINDING PRODUCTS OF POWERS Write the expression in repeated multiplication form.
Then write the expression as a power. (5ee Exploration 1, p. 325.)

7. 505 8 (6'F 9. (—8)«(—8)"

FINDING POWERS Simplify the expression. Write your answer as a power.

10. 3% 3° 11. 8'%. 8" 12. (3")°

13. ((-3?) 14. (—4)%« (—a) 15. h®«h
FAF 216 ’

16. (p'%) 17. (;)z[j 18. (3.8%)"

19. () . (3] (S0

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

22. 23.
52,59 = (5+5)2 12 EEp=t
&Ko)

=_251"| - — o

FINDING A POWER OF A PRODUCT Simplify the expression.

24. (6g)° 25. (—3v)° 26. ('k]ﬁ
27. (1.2m)" 28. ()2 29. (—:p]ﬂ
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30. (D PRECISION Is3% + 3% equal to 32 Explain.

21 @ PROBLEM SOLVING A display case for the
artifact shown is in the shape of a cube. Each side
of the display case is three times longer than the
width w of the artifact.

a. Write a power that represents the
volume of the case.

b. Simplify your expression in part (a).

32. (I LOGIC Show that(3+8+x) = 6" +47 « x7,

33. MODELING REAL LIFE 'The lowest altitude of an altocumulus cloud is about
3% feet. 'The highest altitude of an altocumulus cloud is about 3 times the
lowest altitude. What is the highest altitude of an altocumulus cloud? Write
YOUT answer as a power.

GEOMETRY A square pyramid has a height hand a
base with side length s. The side lengths of the base
increase by 50%. Write a formula for the volume of
the new pyramid in terms of s and k.

MODELING REAL LIFE ‘lhe United States Postal
Service delivers about 2' « 3 « 5% pieces of mail each
second. There are 2% « 3' « 5° seconds in 6 days.
How many pieces of mail does the United States
Pastal Service deliver in 6 days? Write your

answer as an expression involving three powers.

36. () REASONING The row numbers yand
column numbers x of a chessboard are shown,
Lach position on the chesshoard has a stack
of pennies. (Only the first row is shown.) The
number of pennies in each stack is 2%+ 27,

a. Which locations have 32 pennies
in their stacks?

b. How much money (in dollars) is in
the location with the tallest stack?

c. A penny is about 0.06 inch thick.
About how tall is the tallest stack?

37. CRITICAL THINKING Find the value of x in the equation without evaluating
the power.

112 1= 1
a. 27+2% =56 h.(]-(}—-
3 3 T2
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8-3 Quotient of{

Powers Propeist

Learning Target: Generale equivalent expressions involving quotients of powers.

Success Criteria:  « | can find quotients of powers that have the same base.
* | can simplify expressions using the Quotient o Powers Froperty.
= | can solve real-lile problems involving quotients of powers.

Finding Quotients of Powers

Work with a pariner.
FLORIDA . ;
STANDARDS a. Copyand complete the table. Use your results to write a general rule
MAFSBEELT for finding a:, a quotient of two powers with the same base.
a
Math Practice Quotient | Repeated Multiplication Form | Power
Use Expressions o Deaan
How does wriling the bl 3.
expanded form of each
expression help you 5
find a general rule? (—4)
(—4)*
??
?3
85"
8.5"
0’
TS
312
3"5
(-5
(-5r
1’
11
T
5

b. Use your rule in part (a) to simplify the quotients in the first
column of the table above. Does your rule give the results in the
third column?
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@‘@ Key ldea

Words

45

2

Numbers

\

m Dividing Powers with the Same Base

ﬂ. rjlt = 215 e 't
— 92
= = (=72
'3".".'-.-.‘:'. ook e :'.-_ e [ = T:IJ
When dividing =(-7)®
powers, do not
divide the bases. h’ 7
S8 c. x=h
5= 22 not 12, J h
=kl =h

Quotient of Powers Property

To divide powers with the same base, subiract
their exponents.

‘fl =a™ " wherea +£0

Algebra
i

(Juotient of Powers Property
Simplify.
(uotient of Powers Property
Simpilify.
Quotient of Powers Property

Simplity.

Tr & It Simplify the expression. Write your answer as a power.

7

]

E _H}E J.'H
(—8)* + 2

4
gt

§

: [ 3.

4.2
2.
4- o]

=

L

I

N

m Simplifying an Expression

.‘ -
. Simplify > 3332. Write your answer as a power.

The numerator

5

= 3&_32 31 2

is a product of 3 P Product of Powers Property
powers. Add the
exponents in _¥ Simoli
the numerator. 3 plfty.
i Quotient of Powers Property
=3 Simplity.

Tr y It Simplify the expression. Write your answer as a power.

515 g
7. -

e -5

6«6

5.
e
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m Simplifying Expressions N\

(4”4 _ (-5, (_gp-2 Quotient of Powers P
(—af (-4 ( u ers Property
= (—4)' + (—4)® Simplify.
.\, =(—4)**" Product of Powers Property
- E
can also simplify = (—a)'° Simplify.
ﬁ;;e pxpressions N
Example 3 Y first 8" & _ jo—8_ 74
rﬁulﬂ‘Pl‘ﬁ“g the b. e 'teg (Quotient of Powers Property
numerators & A, L
mu?ﬁ{l"i{'i“g the Qe Simplify.
denominators. = gtt3 Product of Powers Property
=a’ Simplify.

Tl" | 4 l' T Simplify the expression. Write your answer as a power.

(=5)7« (=5)° d  d’ plep” p
(5P (-5) T E 0

J

s

s

=@ Self-Assessment for Concepts & Skills a—

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

SIMPLIFYING EXPRESSIONS Simplify the expression. Write your answer

as a power.
(-3¢ #o. g* =k

11. = 12. . 13. -
(-3 8’ xex

14. — - : 16. .
5 5 (=2t (—=2) b i

17. WHICH ONE DOESN'T BELONG? Which quotient does nat belong
with the other three? Explain your reasoning.

(—10)7 53_
{(— 10y &
(—4)" oyl
(—3)* 5

J
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Modeling Real Life ~

‘lhe projecied population of Tennessee in 2030 is
about 5 « 5.9 Predict the average number of people
per sgquare mile in Tennessee in 2030.

You can find the average number of people per square mile in 2030 by
dividing the projected population of Tennessee in 2030 by the land area.

Population
People per N
square mile
Land area
5+5.49" "
== Substitute.
24
549" :
=hHat Rewrita.
Y
—5.59° (uotient of Powers Property
= 174.05 Evaluate.

50, yvou can predict that there will be about 174 people per square mile
in Tennessee in 2030. __.)

iy
Wi

o

=] Self-Assessment for Problem Solving mm—

—_—

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

18. You want to purchase a cat tracker. I'racker A detects vour cat within a
radius of 4 * 10° feet of your home. Tracker B detects your cat within
a radius of 10" feet of your home. Which tracker has a greater radius?
How many times greater?

19. An earthquake of magnitude 3.0 is 10° times stronger
than an earthquake of magnitude 1.0. An earthquake of magnitude 8.0
is 107 times stronger than an earthquake of magnitude 1.0. How many
times stronger is an earthquake of magnitude 8.0 than an earthquake
of magnitude 3.07

20. 'The edge length of a cube-shaped crate is the square of the edge length
of a cube-shaped box. Write an expression for the number of boxes that
can fit in the crate. Justify your answer.
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8.3 Practice @ Go to BigldeasMath.com o E‘ﬂ

HELP with solving the exercises.

» Review & Refresh

Simplify the expression. Write your answer as a power.

1. 2ed? 2. (&) 3. {xy)*
‘The red figure is similar to the blue figure. Describe a similarity
transformation beiween the figures.

4.

¥
-

- EREN” Wl

6 —5—4 —3—2 &

| ]

0 == o= W o=
L
r

=
-
[EH
w
=
L
m
=)
¥

B> Concepts, Skills, & Problem Solving

FINDING QUOTIENTS OF POWERS Write the quotient as repeated multiplication.
‘Then write the quotient as a power. (5ee Exploration 1, p. 331.)

ke
6. ! 7. (545 8

7b T (—4.57 T om

DIVIDING POWERS WITH THE SAME BASE Simplify the expression. Write your answer

as a power.

6o 8 (—a)* 45"

9. o 10. & 11. (<3)' 12. T

T A 48 1
ok 14, 01 i5; 04 16. ”

647 (—17F (—6.4) -
17. YOU BE THE TEACHER Your friend simplifies

the quotient. Is your friend correct? Lxplain E; = g15/5

. - &
VOLUT reasoning. =

SIMPLIFYING AN EXPRESSION Simplify the expression. Write your answer

asapnwer.
—-5_—-3 {_il‘l- 1_5.1.}1!
.. el 19. ] ine,
7 B - 6 (—6.1)7 + [—B.1P
30 et i1 ]
7 T 23 = - | e
e gt cBap? B
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24. MODELING REAL LIFE 'Ihe sound intensity of a
normal conversation is 10° times greater than the
quietest noise a person can hear. The sound
intensity of a jet at takeoff is 10" times greater than
the quietest noise a person can hear. How many
times more intense is the sound of a jet at takeoff
than the sound of a normal conversation?

S5IMPLIFYING AN EXPRESSION Simplify the expression. Write your answer as a power.

4P (—4) 2 g2 92 .96 35
‘ '].t : ]’l' IE‘ . ‘". 2?- . ™
(—4) (-4 6 & T A
35 P S P 3 L3 S }ra -__1.*2 1 y—t ‘};
zezt 2 P ¥ ¥ _];:
Storage 31. @' REASONING 'The storage capacities
Device (GB) Price and prices of five devices are shown in
A e 30 the table.
B » E50 a. How many times more
O a7 §70 storage does Device D
D it £90) have than Device B?
E 59 <110 b. Do storage and

336

32. Ll [F323Y Consider the equation 1" =9

a. Find two numbers m and # that satisfy the equation.

b. Describe the number of solutions that satisfy the
equation. Explain your reasoning.

Milky Way galaxy: g

price have a linear
relationship? Explain.

33. MODELING REAL LIFE A scientist estimates that there
are about 10*! stars in the universe and that each galaxy
has, on average, approximately the same number of
stars as the Milky Way galaxy. About how many galaxies
are in the universe?

34. (3 NUMBER SENSE Find the value of x that makes

B :
E 8” true. Explain how you found your answer.

10 - 10" stars

Chapter 8
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3

Zero and Negative

Learning Target: Understand the concepts of zero and negalive exponents.

Success Criteria: = | can explain the meanings of zero and negalive exponents.
* | can evaluate numerical expressions involving zero and negalive exponents,
= | can simplify algebraic expressions involving zero and negalive exponents.

3 GOLTNGIN A Understanding Zero Exponents

TR
o -
e Work with a pariner.
FLORIDA
STAMDARDS a. Copyand complete the table.
MAFSBEEL] :
Quotient Quotient of Powers Property Power
5t
E!
E!
Math Practice ( 3t
3 '1
Find Entry Points { j_
How can you use ( 4)F
what you know about { 9
division Lo evaluate
the expressions in . o . ‘
the table? b. Evaluate each expression in the first column of the table in part (a).
o How can you use these results to define a”, where a < 0?
3O PA  Understanding Negative Exponents

Work with a pariner.

a. Copyand complete the table.

Product Product of Powers Property Power | Value

& Z‘-‘_53

66 °
(-a3)'-(-3)"

(—4) < (—a)

b. How can yvou use the Multiplicative Inverse Property to rewrite the
powers containing negative exponents in the first column of the table?

¢. lJse your results in parts (a) and (b) to define a ™ *, where a + 0 and
n is an integer.
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@’@ Key ldeas

Zero Exponents

Words For any nonzero number a, a” = 1. The power 0" is undefined.

Numbers 1° =1 Algebra a" =1, wherea <0

Negative Exponents

Words For any integer 7 and any nonzero number a, a™ " is the
reciprocal of a”.
1

e 2 1
Numbers 4 “= Algebra a "= —, wherea + 0
4= I

N

m Evaluating Expressions

gt ]_L Definition of a negative exponent
3
= Evaluate the power.
81
b. (—85)1.(—85)'=(-85) 1" Product of Powers Property
= (-a.5)° Simplify.
=1 Definition of a zero exponent
2P
C i =8 Quotient of Powers Property
=Y e Simplify.
- ;2 Definition of a negative exponent
- ; Evaluate the power.

Try It tvaluate the expression.

1. 472 TSR ] 3. 6 %.58
(=3y 11 .
5. —» 6. .
(—3)8 5 51 42
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m Simplifying Expressions .

a. —5x=—5(1) Definition of a zero exponent
=—5 Multiply.
g"_l 3 -
h == gy 375 Quotient of Powers Property
¥
—ay Simplify.
e Definition of a negative exponent
¥
4. 7 4l 7
c. " : =n = Product of Powers Property
n 3 . ;
— Simplify.
= plify.
1 e :
==y Definition of a negative exponent
n

Tr | & It Simplify. Write the expression using only positive exponents.

7. 8x2 8. pl.p W0 9,

...
AR

7

e

:-@ Self-Assessment for concepts & skills ———

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

EVALUATING EXPRESSIONS Evaluate the expression.

— T
10. 772 1. 47%.4° 12. &2
(=9)’
SIMPLIFYING EXPRESSIONS Simplify. Write the expression using only
positive exponenis.
— 3 -1 FE e &
13. 1047 14, ww— 15. :

16. DIFFERENT WORDS, SAME QUESTION Which is different? Find
“hoth” answers.

Write

1 3 ; 3
s using a negative exponent. Wriie 3 to the negative third.

38

oyl ; !
Write - cubed as a power with an integer base.

Write (—3) = (—3) = (—3) as a power with an integer hase.

P
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m Modeling Real Life ™

One drop of water leaks from a faucet every second. How
many liters of water leak from the faucet in 1 hour?

Because vou know how much water leaks per second,
convert 1 hour to seconds.

il f3ll s
'\ 1|1><-i’:'"x *F _ 3600 sec

L

Multiply the rate that water leaks by 3600 seconds.

2
3600 see + 2 L 3600 » I, L Definition of a negative exponent
1 sec 507
= 2600 « L Evaluate the power.
25iM]
Drop of water: 50 2 liter =
S ainacd § Multiply.
2500

1" orraaL Simplify

gy e

So, 1.44 liters of water leak from the faucet in 1 hour

ke

W —
e

°-® Self-Assessment for Problem Solving —

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

17. 'lhe mass of a grain of sand is about 1073 gram. About how many grains
of sand are in a 10-kilogram bag of sand?

18. A one-celled, aquatic organism called a o
dinaflagellate is 1000 micrometers long.
A microscope magnifies the dinoflagellate
100 times. What is the magnified length of o
the dinoflagellate in meters? {1 micrometer  / ¢ |
is 10" % meter.) y \

19. 1 DEEPER!JFN garden is 12 yards long. Assuming the snail moves

at a constant speed, how many minutes does it take the snail to
travel the length of the garden? Jusiify your answer.

speed: 52 foot per second
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8.4 Practice @ )

HELP with solving the exercises.

P Review & Refresh

Simplify the expression. Write your answer as a power.

10° = 3. (3 (—3)
10° Ty ’ (—3)

Tell whether the triangles are similar. Explain.

4. 3.

xﬁ

6. Which data display best orders numerical data and shows how they
are distributed?

A. bar graph B. line graph

C. scatter plot D. stem-and-leaf plot

B> Concepts, Skills, & Problem Solving

UNDERSTANDING NEGATIVE EXPONENTS Copy and complete the table.
(See Exploration 2, p. 337.)

I Product Product of Powers Property Power Value
7 A,
B.| (=2F«(—2"°

EVALUATING EXPRESSIONS Ewvaluate the expression.

9 5 10. 5%+ 5° M. (—2) B (—2)® 12 9'+9!
r 1 o
13. 6°° 14. 158" 1 X 16. 3
¢ (-3
17. 2.2 18. 373,372 a L 20, . (18F
57 5 (1.5) 2+(1.5)"

21. YOU BE THE TEACHER Your friend evaluates 4 °,

Is your friend correct? Explain your reasoning. 43 =(- A)(—4)(—4)

= —B4
22. CRITICAL THINKING [low can you wriie
the number 1 as a power with base 27

a power with base 10%
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23. @ NUMBER SENSE Without evaluating, order 5% 51 and 577 from least
o greatest. Explain your reasoning.

S5IMPLIFYING EXPRES5I0NS Simplify. Write the expression using only

positive exponenis.
. 3 = 2
24. 6y 25. 8724 S - R
o b -
£ 5 2, 38,0
i 2 29. 3d " ad" 30. m 2en? g 3 oW
2x 1w

32. OPEN-ENDED Write two different powers with negative exponents that have the
same value, Justify your answer.

@ REASONING In Exercises 33-36, use the table. [ Unit of Length | Length (meter)

33. How many millimeters are in a decimeter? Decimeter | !
it ' =3

34. How many micrometers are in a centimeter? Centimeter | 10
: —-— Millimeter 10

35. How many nanometers are in a millimeter? ;

: . Micromeler {1
36. How many micrometers are ina meter? - i 5
Nanomeler 10 -

37. MODELING REAL LIFE A bacterium is 100 micrometers
long. A virus is 1000 times smaller than the bacterium.

a. Using the table above, find the length of
the virus in meters.

b. Isthe answer to part (a) less than, greater than,
or equal io 1 micrometer?

DI& bEEPER! Every 2 seconds, someone in

the United States needs blood. A sample blood
donation is shown.

a. Une cubic millimeter of blood contains about
10" white blood cells. How many white blood cells
are in the donation? (1 mm® = 10 *mL)

bh. One cubic millimeter of blood contains about
5 % 10° red blood cells. How many red blood cells
are in the donation?

¢. Compare your answers for parts (a) and (b).

39. @ PRECISION Describe how to rewrite a power with a positive exponent
as a fraction with a power in the denominator. lse the definition of negative
exponents o justify your reasoning.

40. @ REASONING 'lThe definition of a negative exponent states thata " = :

Explain why this rule does not apply when a = 0. *
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Learning Target: Round numbers and write the results as the product of a single digit and & power of 10.

Success Criteria:  » | can round very large and very small numbers.
e | can write a multiple of 10 as a power.
= | can compare very large or very small quantilies.

EXPLORATION 1 Using Powers of 10

Work with a pariner. Match each piciure with the most appropriate

FLORIDA distance. Explain yvour reasonin

STANDARDS - = -

AR AEELA 6% 10%°m 1%10'm 2% 10 'm 6% 10 2m
a. b.
C. d.

G0 WA Approximating Numbers

Work with a pariner. Match each number in List 1 with iis closest
approximation in List 2. Explain your method.

List 1 List 2

. a.  180,000,000,000,000 A. 3x10"

b. 0.0000000011 B A

Look for Patterns e 302,000,000,000 C.  2x10M
How can you use the

number af zeros 1o d. 0.00000028 D. 3x10"

ﬂiﬂﬂ‘fﬁ:j e. 0.0000097 E axip?

| number in List 17 £ 330,000,000,000,000 F 1x10?

g 26,000,000,000,000 A U i

h. 0.000023 H. 3x10"
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q One way to approximate a very large or a very small number is to round
- o the number and write the result as the product of a single digitand a
d the nUMDET ower of 10,
;ﬂ?t contains Eﬁfm’r 4
one nonzero digit

Approximating a Large Number

Round the volume of water on Earth. Write the result as the product ofa
single digit and a power of 10.

332,500,004 == 300,000,000 Round to the nearest 100,000,000,
= 3 = 100,000,000 Factor out 3.
=31’ Write 100,000,000 as a power of 10.

Earthvconitaing akiout Earth contains about 3 % 10® cubic miles of water.

332,500,000 cubic miles

of water. The blue sphere
represents all of the Tr Y [t Round the number. Write the result as the product of a single

water on Earth, relative digit and a power of 10.
to the size of the planet.
1. 8,031,426,100 2. 98,217,836,218

~

m Approximating a Small Number

A blood vessel has a diameter of 0.0000924 meter. Round the diameter
of the blood vessel. Write the result as the product of a single digit and
a power of 10.

0.00008924 == (.00009 Round to the nearest 0.00001.
=9 0.00001 Factor out 9.
=% 1072 Write 0.00001 as a power of 10.

'The diameter of the blood vessel is about 9 % 10~ " meter.

Tr | 4 [t Round the number. Write the result as the product of a single
digit and a power of 10.

3. 0.000384509 4. 0.00000726
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m Approximating a Quantity N

The distance from Saturn to Neptune is about 1,911,674,960 miles. The
distance from Mercury to Nepiune is about 1.5 times this distance. What
is the approximate distance from Mercury to Nepiune?

A. 2% 10" miles B. 3 x 10" miles

C. 2% 10" miles D. 3% 10" miles

Round the distance from Saturn to Neptune. Write the result as the product
of a single digit and a power of 10.

1,911,674,960 == 2,000,000,000 Round to the nearest 1,000,000,000.
= 2 % 1,000,000,000 Factor out 2.
— 2% 10° Write 1,000,000,000 as a power of 10.

The distance from Mercury to Neptune is about 1.5 times the distance
from Saturn to Neptune. 5o, the distance from Mercury to Neptune is
about 1.5(2 > 10%), or 3 % 10", miles.

When multiplyin
1.5and (2 % 10
make sure you only
multiply 1.5 by one
of the factors in the

kﬁpaTEl'lT.hESE.. Tr}’ It

5. 'The distance from Mercury to Mars is about 105,651,744 miles.
'The distance from Saturn to Jupiter is about 4 times this distance.
What is the approximate distance from Saturn to Jupiter? j

The correct answer is B.

ol
v—é Self-Assessment for Concepts & Skills —

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

APPROXIMATING A NUMBER Round the number. Write the result as the
product of a single digit and a power of 10.

6. 899,032,878,300 7. 62,322,118,987
8. 0.00000278101 9. 0.000013094
10. APPROXIMATING A QUANTITY Lake A has a volume of 21,150,427,000

cubic meters. Lake B has a volume that is 2.5 imes the volume of Lake A.
What is the approximate volume of Lake B? _‘/
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Modeling Real Life ~\

'The population of the Philippines is about 104,260,000 and the population
of India is about I1,282,000,000. Approximately how many times greater is
the population of India than the population of the Philippines?

Understand You are given the populations of the Philippines and India. You are asked to
the problem. - g pop pp

# approximate the number of times greater the population of India is than the
population of the Philippines.

Make aplan, Round each number. Write each result as the product of a single digit
— © 7 and a power of 10. Then divide the population of India by the population

of the Philippines.
WI__ f’"f'l_ - Philippines India
104,260,000 = 100,000,000 1,262,000,000 = 1,000,000,000
=1 % 100,000,000 =1 % 1,000,000,000
=1-%10" =1 x10?

Divide the population of India by the population of the Philippines.

1% 10" 10”7 e
IR 1 Multiplication Property of One
Check lJse a calculator =g~ 8 Quotient of Powers Property
to divide the numbers. , = e
=10 Simplify.
L282,000,000 _ 15 3 ~ 10/
104,260,000 So, the population of India is about 10 times greater than the
population of the Philippines. _}
=
f L _J -
5-_--] Self-Assessment for Problem Solving
o "\
Solve each exercise. Then rate your understanding of the success criteria
in your journal.
11. Onaverage, a small dog's heart beats about 530,000,000 times during
its lifetime, and a large dog's heart beats about 1.4 times this amount.
What is the approximate number of heartheats in the lifetime of a
large dog?
Visible Light

DIG D‘EEFER! A physicist observes a gamma ray with a wavelength

12.
of 0.00000000135 millimeter and an X-ray with a wavelength of
0.00000012 millimeter. (a) About how many times shorter is the
wavelength of the gamma ray than the wavelength of the X-ray?

430 10 e iy (b) The diagram shows wavelengths of visible light. Which ray has

a wavelength closer to the wavelength of dark blue light?
Wavelength (millimeters) __.4"
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8.5 Practice 9 Go to BgldeasMath.com 1 gej

HELP with solving the exercises.

P Review & Refresh

Simplify. Write the expression using only positive exponents.

i

1. FxS 2. d%qa? 3. 2‘;’:,

Write an equation in point-slope form of the line that passes through the given
point and has the given slope.

4. (—1,2); m= —; 5. (3,4); m—: 6. (1, —4); mi=—2

W Concepts, Skills, & Problem Solving

APPROXIMATING NUMBERS Maitch the number with its closest approximation.
{5ee Exploration 2, p. 343.)

7. 0.000618 8. 7,257,993,201 0. 0.0006781004 10. 782,309,441
A. 8x10° B. 61071 &£ 7 D. 7x 10°
APPROXIMATING A LARGE NUMBER Round the number. Write the result as
a product of a single digit and a power of 10.
11. 414,148,636,008 12. 231,210 13. 28,007,806,203

14. 38,108,996,999 15. 1,003,111,391,008 16. 627,638,538

17. APPROXIMATING A LARGE NUMBER A company
earns 518,204,500, Round the number. Write the
result as a product of a single digit and a power of 10,

APPROXIMATING A SMALL NUMBER Round the number. Write the resultas a
product of a single digit and a power of 10.

18. 0.00000124 19. 0.00003916 20. 0.00001726

21. 0.00063718 22. 0.00000000305 23. 0.0000000008954

24. YOUBE THE TEACHER Your friend rounds
0.000468 to the nearest ten thousandih 0.000468 = 0.0005
and writes the result as a product of a single = 5% 0.0001
digit and a power of 10. Is your friend correct? — 4
; ; ; =5X10
Explain your reasoning.

Section B.5 Estimating Quantities 347



25. APPROXIMATING A QUANTITY A series of mystery books contains
2,029,242 words. A series of science fiction books contains about
3.5 times the number of words as the mystery book series. What is
the approximate number of words in the science fiction book series?

26. APPROXIMATING A QUANTITY A volcanic eruption
ejects about 43,600,000,000 cubic feet of volcanic rock.
A smaller volcanic eruption ejects about 75% of this
amount. What is the approximate amount of volcanic
rock that the smaller voleanic eruption ejecis?

27. @ STRUCTURE Find a number that is approximately
1.5 times 61,040,000, 100. Write the result as the
product of a single digit and a power of 10.

28. APPROXIMATING A QUANTITY A mitochondrion has
a diameter of about 0,00000031 meter. The diameter of
a chloroplast is about 3 times that of the mitochondrion.
What is the approximate diameter of the chloroplasi?

348

29,

30.

31.

32.

33.

34.

Mitochondrion

MODELING REAL LIFE A photo taken with a smartphone has 1,227,104 pixels.
A photo taken with a camera has 11,943,936 pixels. Approximately how many
times more pixels are in the photo taken with the camera?

MODELING REAL LIFE A star has a core temperature of about 115,000,000°E
'The temperature of a lightning strike is about 10,300°E. Approximately how
many times hotter is the core temperature of the star than the temperature
of the lightning sirike?

@ REASONING 'lhe table shows the diameters of five types of animal hairs.

Animal Buffalo Rat Camel Cow Donkey

Diameter (meter) 0.00011 0.00004 0.00008 0.00016 0.00005

a. Order the hair tvpes from greatest to least diameter.

b. What unit should be used to represent these data? Explain your reasoning.

@ PROBLEM SOLVING 'The distance between MNew York City and Princeton
is about 68,500 meters. The distance between New York City and San Antonio
is about 40 times this distance. What is the approximate distance between
New York City and San Antonio? Write the result as the product of a single digit
and a power of 10.

@- REASONING Is 5 % 10" a better approximation of 5,417,040 or 5,305,004?
Explain.

DIG DEEPER! Y proton weighs 0.00000000000167 nanogram. About how much
do 8 protons weigh? Write the result as the product of a single digit and a power
of 10. Is your answer an overestimate or an underestimate?
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8__6 Scientific N’fé.tion

L]
l'- .-

Learning Target: Understand the concept of scientific notation.

Success Criteria:  * | can convert between sdentilic notation and standard form.
| can choose appropriate unils to represent guantities,
= | can use scientific notation to solve realHife problems.

EXPLORATION 1 Using a Graphing Calculator

Work with a pariner. Use a graphing calculator.

FLORIDA ’ : i ;

STANDARDS a. Experiment with multiplying very large numbers until your calculator
MAFS.8 EE1.3 displays an answer that is not in standard form. What do vou think the
MAFS.8.EE1.4 answer means?

b. Enter the function y = 10* into your graphing calculator. Use the table
feature to evaluate the funciion for positive integer values of x untl the
calculator displays a y-value that is not in standard form. Do the results
support your answer in part {(a)? Explain.

Plotl Fletz Plots ) [ ¥ Y1 )
Y1184 % 10

sYe= 100

Wis kN

Ny= ﬁnﬂm

::3 e ? 162

~Nr= A= J

¢. Repeat part (a) with very small numbers.

'| X
2 d. Enter the function y = ( ) into your graphing calculator. Use the
Math Practice G e

table feature to evaluate the function for positive integer values of x

Mfauke SEFE.E until the calculator displays a y-value that is not in standard form.
° |tues Do the results support your answer in part (c)? Explain.
How can wriling e
as a power of 10 help 2 : :
you understand the Fistl Flotz Flot= :n: Wy
~18C1-180"K .
 calculator display? it % .ﬁi
wWas i '1“ }“
N o 1F &
We= 5
sWe= I 15
(Miles | =5 )
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A number is written in scientific notation when it is represented as the
product of a factor and a power of 10. The factor must be greater than or
equal to 1 and less than 10.

Key Vocabulary i)
scientific notation,
p. 350

The factor is greater than or 8.3 % 1067 IhE_ power of 10 has |
equal to 1 and less than 10. - AR Mteqlr exponent. |

@@ Key ldea

Writing Numbers in Scientific Notation

Move the decimal point so it is located to the right of the leading
nonzero digit. The number of places you moved the decimal point
indicates the exponent of the power of 11}, as shown helow.

= Number Greater Than or Egqualto 10 Number Between 0 and 1

f the number i5 Erﬁ%m lJse a positive exponent when lJse a negative exponent when

than of ual to t.';_ you move the decimal point you move the decimal point to

then mE;;—.p:?:::!'lh’Er to the left. the right.

e
d 1]
is between 0 an 2 a i 3
then the EIP‘J“E“E lib,ﬂp 8.6 %10 {}:_EE.EII 2.4 X 10
is negative. L 3 !

m Writing Numbers in Scientific Notation ~

a. Write 173,000,000 in scientific notation.

" The number is greatef.
than 10. So, the

| Move the decimal point | 173,000,000 = 1.73 % 10® ™
M A A A A
~ exponent is positive. |

l 8 places to the left. 8

b. Write 0.0000032 in scientific notation.

[ Move the decimal point ﬁ 0,0000032 = 3.2 X 107 & <— The number is between
6 places to the right. | e 0 and 1. 50, the

| exponent is negative, )

Tr 4 [t Write the number in scientific notation.
1. 50,000 2. 25,000,000 3. 683

4. 0.005 5. 0.00000033 6. 0.000506

J
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@’@ Key ldea

Writing Numbers in Standard Form

The absolute value of the exponent indicates how many places to move
the decimal point.

o Ifthe exponent is negative, move the decimal point to the left.

» [fthe exponent is positive, move the decimal point to the right.

L8

m Writing Numbers in Standard Form N

a. Write 3.22 x 10 'in standard form.

322 %10 "= 0,000322 Move the decimal point | —4 | = 4 places to the left.

| T

g

b. Write 7.9 % 10° in standard form.

7.9 ¥ 107 = 790,000 Move the decimal point | 5 | = 5 places to the right.

b A i

5

Tr 4 It Write the number in standard form.
7. 6 X107 8. 9.9%x10°° 9. 1.285 % 10 J

oils

W

=@ Self-Assessment for Concepts & Skills E——

—

Solve each exercise. Then raie your undersianding of the success criferia
in your journal.

WRITING NUMBERS IN SCIENTIFIC NOTATION Write the number in
scientific notation.

10. 675,000,000 11. 0.000000084 12. 0.000012001

WRITING NUMBERS IN STANDARD FORM Write the number in
standard form.

13. 8% 1077 14. 3.876 X 107 15. 1.11 % 10°°

16. WHICH ONE DOESN'T BELONG? Which number does nat belong
with the other three? Lxplain.

2.8 % 10'° 4310 1.05 ¥ 10%® 10 %9218
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m Modeling Real Life
g N

A dog has 100 female fleas. What is the total amount of blood
consumed by the fleas each day? Express your answer using
more-appropriate units.

Write 1.4 » 10 7 in standard form. Then multiply the number by
100 to determine the amount of blood that 100 female fleas consume

each day.
& female flea consumes s SR Move the decimal point
51y . ==ty
a?‘;‘l‘t '&4 = ::ud Nkl A | =5| = 5 places to the left.
o QD0d eac Y. 5

So, 100 female fleas consume about 100{0.000014) = 0.0014 liter of
blood per day. You can use milliliters to express this quantity using
more-appropriate units.

0.0011 L = 0.0014.8 % ”’”:’t'f“' ~14mL

The fleas consume about 0.0014 liter, or 1.4 milliliters, of blood

each day. __,)

L —

=] Self-Assessment for Problem Solving =

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

17. A series of movies is about 3.285 % 10" seconds long. How long
does it take to watch the series twice? Express your answer using
more-appropriate units.

18. 'lhe total power of a space shuttle during launch is the sum of
the power from its solid rocket boosters and the power from
its main engines. 'The power from the solid rocket boosters is
9, 750,000,000 watts. What is the power from the main engines?

Total Power = 1.174 x 10" watts

19. 'The area of a trampoline is about 1.8 % 10" square inches. Write this
number in standard form. 'Then represent the area of the mampoline
using more-appropriate units.

20. 'The epidermis, dermis, and hypodermis are layers of
your skin. 'The dermis is about 3.5 millimeters thick. lhe epidermis is
about 1.25 % 10~ * meter thick. The hypodermis is about 0.15 centimeter
thick. What is the difference in thickness of the thickest layer and the
thinnest layer? Justify your answer.

o
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8.6 Practice 9 Gﬂmﬂﬁfﬁﬂﬁm-mmget)

HELP with solving the exercises.

» Review & Refresh

Round the number. Write the result as the product of a single digit and a

power of 10.
1. 0.00000129 2. 4,241 933,200
3. 0.0000001801 4. 879,679,166

Write the product using exponents.

B, dedefeqes 6. 3e3eBeyeyey 1. (2~ [—2)

W Concepts, Skills, & Problem Solving

USING A GRAPHING CALCULATOR Use a graphing calculator to evaluate
the function when x = 10. Write the number in standard form.
(See Exploration 1, p. 349.)

8. _}f—[l}x 9. y=20°
10
WRITING NUMBERS IN SCIENTIFIC NOTATION Write the number in
scientific notation.
10. 0.0021 11. 5,430,000 12, 321,000,000
13. 0.00000625 14. 0.00004 15. 10,700,000
16.  45,600,000,000 17. 0.000000000009256 18. 840,000

WRITING NUMEBERS IN STANDARD FORM Write the number in standard form.

19. 7 % 10° 20. 8103 21. 5% 10%
22. 27 %1078 23. 44 X10°° 24. 2.1 % 10°
25. 1.66 % 10° 26. 3.85 % 108 27. 9.725 % 108

28. MODELING REAL LIFE The LS. Brig
MNiagara, a warship from the Battle of
Lake Erie in 1813, uses about 28,300 feet
of rope to operate its sails and spars.
Write this number in scientific notation.

29. MODELING REAL LIFE The radius ofa
fishing line is 2.5 % 10~ " feet. Write this
number in standard form. Then write
your answer using inches,

Section B.6 Scientific Motation
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a.

b.

Blood: 2.7 % 108 platelets per milliliter

30. MODELING REAL LIFE Platelets are cell-like
particles in the blood that help form blood clots.

How many platelets are in 3 milliliters of blood?
Write your answer in standard form.

An adult human body contains about
5 liters of blood. How many platelets are
in an adult human body?

CHOOSING APPROPRIATE UNITS Maich each value with the most appropriate

unit of measuremeni.

31. height of a skyscraper: 2.6 ¥ 107 A. inches

32. distance between two asteroids: 2.5 % 10° EB. millimeters
33. depth of a bathtub: 1.6 % 10 C. miles

34. length of memory chip: 7.8 % 10° D. meters

39. CRITICAL THINKING 'the table shows the
speed of light through each of five media.
Determine in which media light travels

the fastest and the slowest.

Equivalent to
1 Atomic Mass Unit

8.3 % 10 ! carat

1.66 x 10 *' milligram

354 Chapter 8

35.

36.

37.

38.

(iJy NUMBER SENSE Describe how the value of
a number written in scientific notation changes
when you increase the exponent by 1.

@ PROBLEM SOLVING 'lhe area of the

Florida Keys National Marine Sanctuary is

about 9600 square kilometers. The area of the
Florida Reef Tract is about 16.2% of the area of the
sanciuary. What is the area of the Florida Reef Tract?
Write your answer in scientific notation.

@ REASONING A gigameter is 1.0 % 10% kilometers.
How many square kilometers are in 5 square gigameters?

@ PROBLEM SOLVING 'There are about

1.4 % 10” cubic kilometers of water on Earth.
About 2.5% of the water is freshwater. How much
freshwater is on Barth?

Medium Speed
Air 6.7 X 10° mith
Glass 6.6 % 10° fi/sec
ce 2.3 % 10° km/sec
Vacuum 3.0 % 10% m/sec
Water 2.3 % 10" cm/sec

40. @ STRUCTURE 'Ihe mass of an atom or molecule
is measured in atomic mass units. Which is greater,
a caral or a milligram? Explain.

Exponents and Scientific Notation



Operations inf

Scientific Ni.:c_l__ilon

87

Learning Target:

Perform operations with numbers writlen in scientific notation.

Success Criteria: = | can explain how to add and subtract numbers in scientific notation.
* | can explain how to multiply and divide numbers in scientific notation.

= | can use operalions in scienfilic nolation lo solve real-life problems.

EXPLORATION 1 Adding and Subtracting in Scientific Notation

ITF' ¥

T Work with a partner.
FLORIDA
STANDARDS a. Complete the table by finding the sum and the difference of Expression 1
MAFS.BEE1.4 and Expression 2. Write your answers in scienfific notation. Explain

your method.

Expression 1 Expression 2 Sum Difference

3 3% 10t 1% 10

Math Practice
3 -3
Look for Structure e A
How might you find 41%x10°7 15%x10°7
the sum or difference
of two expressions 8.3 % 10° 1.5 % 10%
in scientific notation
that contain different
\ JRIWELS ol 10? b. Use your results in part (a) to explain how to find (a * 10") + (b ¥ 107)

and (a x 10" — (b X 10™).

EXPLORATION 2 Multiplying and Dividing in Scientific Notation

Work with a pariner.

a. Complete the table by finding the product and the quotient of
Lixpression 1 and Expression 2. Write your answers in scientific
notation. Explain your method.

Expression 1 Expression 2 Product Quotient
3 x 10" 1% 10"
4% 10° 2 % 10
7.7 X 107° L1 X107
4.5 % 107 ax10!

b. Use your results in part (a) to explain how to find (a > 10") x (b < 10™)

and (a ¥ 10") + (b % 10™). Describe any properties that you use.

Section 8.7
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1o add or subtract numbers written in scientific notation with the same power
of 10, add or subtract the factors. When the numbers have different powers of
10, first rewrite the numbers so they have the same power of 10.

m Adding and Subtracting in Scientific Notation —

Find the sum or difference.

a. (4.6 ¥ 10%) + (8.72 % 10%)

= (4.6 +8.72) X 10° Distributive Property
=13.32x 107 Add.
=(1.332 X 10") x 10° Write 13.32 in scientific notation.
.& = 1.332 X 10/ Product of Powers Property
- bh. (3.5x10 %) — (6.6 %10 %)
In Exampifh1{h}' youl Rewrite 6.6 % 102 so that it has the same power of 10.as 3.5 11
ill get the same _ . K E
arswgrby rewriting 6EXI0F=6.6>X10 "X 107%  Rewrite 10 *as10 ' %10 %
FhEM o = 0.66 % 1072 Rewrite 6.6 > 10" as 0.66.
35 % 107

Subtract the factors.
(3.5 % 107%) — (0.66 % 1077)
= (3.5 — 0.66) % 1072 Distributive Property
=2.84%x10° Subtract.

Tr 4 [t Find the sum or difference.
1. (8.2 %10%) + (341 x 107" 2. (78%X1077)—(45x10°%)

P

To multiply or divide numbers written in scientific notation, multiply or divide
the factors and powers of 10 separately.

m Multiplying in Scientific Notation »

Find (3 x 107%) x (5 x 107 3).
Check
Lise standard form to (3x10 )X (5xX107°%
check your answer. S _ . e
¥ =3X5%X 10 %102 Commutative Property of Multiplication
(3 x 1079) .
X (5% 1072 =(3x%5) X (1075x107% Associative Property of Multiplication
= 0.00003 X 0.05 =15x1077 Simplify.
= (.0000015 i o
o ; ; e g :
—15% 1078 (1.5 10°) X 10 Write 15 in scientific notation.
=15X 107" Product of Powers Property
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Tr | 4 It Findthe product.
3. 6x(8x1079) & (Fx10%) % [ X1

5. (2% 10" % (6x1077) 6. (3108 x(9x10%

m Dividing in Scientific Notation =

=
Find 15 % w7 _
6> 10
B = 1]
Lax1d _ Lbgd Rewrite as a product of fractions.
6% 107 6 107
SRPD L 8 -
=0.25 % i Divide 1.5 by &.
=025 x 10718 Quotient of Powers Property
=(25x107Yx 1075 Write 0.25 in scientific notation.
=25%x 10 16 Product of Powers Froperty

Tr ¥ [t Find the quotient.

7. {92 % 10%) = 46 8. (15X 107+ (7.5 X 10%)

9. (375X N+ (125x1077) 10 (9.2 % 10%) + (2.3 % 10'3)

7

559 Self-Assessment for Concepts & Skills —

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

11. WRITING Describe how to add or subtract two numbers written in
scientific notation with the same power of 10.

12. @ NUMBER SENSE T'wo numbers written in scientific notation have
different powers of 10. Do you have to rewrite the numbers so they
have the same power of 10 before multiplying or dividing? Explain.

OPERATIONS IN SCIENTIFIC NOTATION Evaluate the expression.
Write your answer in scientific notation.

13. (7.26 % 10%) + (3.4 % 10Y) 14. (28107 — (1.6 % 107%)

15. (2.4 % 10" % (3.8 x 107%) 16. (52x10 N+ (13x10
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m Modeling Real Life ~

An aluminum ion has a diameter of about 5 x 10 "' meter. How many
times greater is the diameter of the Sun than the diameter of the ion?

Write the diameter of the Sun in scientific notation,

1,400,000,000 = 1.4 % 107

Divide the diameter of the Sun by the diameter of the aluminum ion.

, - lax 1w’ 14 1w : :
Drameter < 1400,000,000 m 0= . Rewrite as a product of fractions.
5 = 10 5 10
028 x 10 Divide 1.4 by 5
Check ST e e
lise a calculator io check
VOur answer. = 0.28 ¥ 10™ Quotient of Powers Property
((1.4e93/(5e-11) |
2.8€el9 = (28X 10" ) x 10™ Write 0.28 in sdentific notation.
—2.8 % 10" Product of Powers Property
) ‘/ ‘The diameter of the Sun is about 2.8 ¥ 10" times greater than
the diameter of the aluminum ion. )

Ee

W

EZ_Q Self-Assessment for Problem Solving

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

17. It takes the Sun about 2.3 ¥ 10® years to orbit the center of the
Milky Way. It takes Pluto about 2.5 % 107 vears to orbit the Sun. How
many fimes does Pluto orbit the Sun while the Sun completes one
orbit around the Milky Way?

18. A person typically breathes about 8.64 > 107 liters of air per day. The life
expectancy of a person in the United States at birth is about 29,200 days.
Lstimate the total amount of air a person bom in the United States
breathes over a lifetime.

bl& DEEPER! In one week, about 4100 movie theaters each sold an
average of 2200 tickets for Movie A. About 3.6 ¥ 107 total tickets were
sold at the theaters during the week. An article claims that about 25% of
all tickets sold during the week were for Movie A. Is this claim accurate?
Justify your answer. _,)
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8.7 Practice @ Go to BigldeasMath.com t gm)

HELP with solving the exercises.

P Review & Refresh

Write the number in scientific notation.
1. 0.0038 2. 74,000,000 3. 0.0000475

Find the values of the ratios (red to blue) of the perimeters and areas of the
similar figures.

4, L
4

B> Concepts, Skills, & Problem Solving

OPERATIONS IN SCIENTIFIC NOTATION Find the sum, difference, product, and
quotient of Expression 1 and Expression 2. Wrile your answers in scientific notation.
(5ee Explorations 1 and 2, p. 355.)

6. 3 X 10¢ Expression 1 7. 6% 1o Expression 1

2% 10°  Expression 2 1.5%10° '  Expression2

ADDING AND SUBTRACTING IN SCIENTIFIC NOTATION Find the sum or difference.
Write your answer in scieniific notation.

8. (2 X 10%) + (3.8 X 10%) 9. (6331077 — (45X 10
10. (9.2 % 10%) — (4 x 10%) 1. (7.2% 1079 + (544 X 10 %)
12. (7.8 % 107) — (2.45 % 109) 13. (5% 1075+ (246 X 107
14. (9.7 % 10%) + (6.7 » 107 15. 24ax107 ) - (55%x107%

16. YOU BE THE TEACHER
Your friend adds 2.5 x 10”
and 5.3 % 10%. Is your
friend correct? Lxplain =(2.5+0.53) % 10°

your reasoning, =303 % 10°

(25 % 10%)+ (5.3 x 10%)= (2.5 %X 10%)+(0.53 x 10%)

MULTIPLYING AND DIVIDING IN SCIENTIFIC NOTATION Find the product or quotient.
Write your answer in scientific notation.

17. 5% (7 X 109 18. (G.8X 10 %= (2x107%
19. (12X 1079 +4 20. (531077 % (3 % 10%)

21. (3.6 X 107) = (7.2 X 109 22, [F2X i X axio™
23. (6.5 % 10%) % (1.4x 107%) 24. (2.8 % 10") + (2.5 % 109)
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MATCHING You use technology to find four sums. Match the sum with its
standard form.

25. 4368 26. 1388 27. 43E10 28. A3E-10

A. 0.00000000043  B. 0.000000043 C. 430,000,000 D. 43,000,000,000

29. MODELING REAL LIFE How many times greater is the thickness of a dime
than the thickness of a dollar hill?

Thickness = 0.135 cm Thickness = 1.0922 * 10 2cm

30. MULTIPLE CHOICE On a social media website, Celebrity A has about 8.6 % 107
followers and Celebrity B has about 4.1 X 10° followers. Determine which of
the following is the best estimate for the number of followers for Celebrity A
compared to the number of followers for Celebrity B.

A. more than 2 times greater B. lessthan 2 times greater

C. more than 20 times greater D. less than 20 times greater

@ REASONING Evaluaie the expression. Write your answer in scientific notation.

31. 5,200,000 % (8.3 X 10%) — (3.1 X 10%)

32, (910 %)+ (24 %1077 + 0.0012

Area = 56812 ¥ 10" ¢

33. GEOMETRY Find the perimeter of the rectangle
at the right.

9.2 = 10° cm Not drawn to scale

34. I3 A human heart pumps about 7 > 10 > liter of blood per
heartbeat. ‘The average human heart beats about 72 times per minute.
How many liters of blood does a heart pump in 1 year? 70 years?

35. MODELING REAL LIFE Use the Internet or another reference to find the
populations and areas (in square miles) of India, China, Argentina, the
Linited States, and Egypt. Round each population to the nearest million
and each area to the nearest thousand square miles.

a. Write each population and area in scientific notation.

b. Use your answers to part (a) to find and order the population
densities (people per square mile) of each country from least
to greatest.

Chapter 8 Exponents and Scientific Notation



Connecting Concepts

®» Using the Problem-Solving Plan

1. Atoms are made of protons, neutrons, and electrons. o "
=l ‘The table shows the numbers of protons and the s ass (gram), y
masses of several atoms. Use a line of best fit to 1 1L.67 % 10 1
estimate the mass (in ns) of an atom that 7
: (in grams) 5 1.79 x 1023
has 29 protons.
53 211 x 107 %
Eﬁm You know the numbers of protons and the masses 20 6.65 % 10 &
the problem. - : ‘
# of several atoms. You are asked to use the line o
of best fit to estimate the mass of an atom that 14 4.66 % 10
has 29 protons. 3 115 % 10 &
5 22
Male a plan. P Lise a graphing calculator to find an equation 4 L5k
——— of the line of best fit. lThen evaluate the equation 16 532 % |p &

when x = 29,

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

2. Modoc County, California, is 71.9 miles long and 56.2 miles wide.

A map of the county is drawn using a scale factor of 2.11 X 10 8 What
is the perimeter of the county on the map? Express your answer using
more appropriate units.

3. Aresearch company estimates that in the United States,
about 8.37 ¥ 10° adult males and 6.59 > 107 adult females
watch NEL football, while 3.13 » 107 adult males and
5.11 ¥ 107 adult females do not watch NFL football.
Oreganize the results in a two-way table. Include
the marginal frequencies.

Elements in the Universe ~N

At the beginning of this chapter, you watched a STEAM Video
called "Carbon Atoms.” 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.

DEsei)

4
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5, Chapter Review

» Review Vocabulary

f

(P

“W.® /' blank graphic organizers.

\\ Go to BigldeasMath.com to download

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

W power, p. 320
base, p. 320

~ P Graphic Organizers

You can use a Definition and Example Chart to organize information about a concept.

| Chapter 8

Nogowm ok oW

exponent, p. 320
scientific notation, p. 350

Here is an example of a Definition and Example Chart for the vocabulary term poiver.

FPower: pr‘uduc‘t of repeated factors

Example

Xoxex= X

Example

1.1_(112
4 4 \4

Example

(—2)°

Choose and complete a graphic organizer
io help you siudy the concept.

Product of Powers Property
Power of a Power Property
Power of a Product Property
Quotient of Powers Property
negative exponents
scientific notation

adding and subtracting numbers in
scientific notation

multiplying and dividing numbers in
scientific notation

Exponents and Scientific Notation

seem confused

onthe concept
of a selfie.

"Here is my Definifion and Example

Chart.I'm going to take a selfie from

the top of the pyramid. Do you want
to hold the camera?”



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 2 3 4
I can do it | can do it on | can teach
KSHEpRC Ve with help. my own. someone else.
ol
f_

V- 8.1 Exponents (op. 319-329)

- kLearning Target: Use exponents to write and evaluate expressions.

Write the product using exponents.

1. (—9)+(—9)+(—9)+(—9)+(—9) 2. 2+2+2+n%n

Evaluate the expression.

1|1 1
. T 4 4. —( ] 5. ‘ (16 — 6%)
2 2
6. ‘The profit P {in dollars) earned by a local merchant selling x items is
represented by the equation P = 0.2x* — 10. How much more profit
does he earn selling 15 items than 5 items?

- ks
E.: & 8.2 Product of Powers Property (op. 325-330)

N kLearning Target: Generate equivalent expressions involving products of powers.

Simplify the expression. Write your answer as a power.
i 3 B 2
7. ptep? 8. (n'Y’ 9. [—d) . (—%)
3
10. Simplify (—2k)".

11. Write an expression that simplifies to x™!
using the Power of a Power Property.

12. You send an email with a file size of
1 kilobytes. One kilobyte is 2'” bytes.
What is the file size of your email
in bytes?

13. LExplain how to use properties of powers
to simplify the expression 27 + 3%
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Learning Target: Generate equivalent expressions involving guotients of powers.

Simplify the expression. Write your answer as a power.

18.

19.

v

- KLearning Target: Understand the concepts of zero and negative exponents.

il

8 5% e g7 w'

5
15. T S

g 5 w'oow

17.

0
mo'm
L]

Write an expression that simplifies to x° using the Quotient of Powers Property.

At the end of a fiscal vear, a company has made 1.62 ¥ 7° dollars in profit.
The company employs 7° people. How much will each person receive if the
company divides the profit equally among its employees?

. 8.4 Zero and Negative Exponents (pp. 337-342)

Lvaluate the expression.

20.

23.

Simplify. Write the expression using only positive exponents.

26.

29.

30.

31.

364 Chapter 8

2 21. 95°
o Loy (I
(—12) " = (-12) 24, +—

x 2ex? 27. ¥y 5°
4

Write an expression that simplifies to x

Water flows from a showerhead at a rate of 24! gallon

per second. How many gallons do yvou use when taking
a 15-minute shower? a 20-minute shower?

Explain two different methods for simplifying w e,

Exponents and Scientific Notation

28.

Eq

r g

w




% 8.5 Estimating Quantities (op. 343-349)

- ki..eaming Target: Round numbers and write the results as the product of a single digit and a power of 10.

Round the number. Write the result as a product of a single digit and a
power of 10.

32. 29,197,543 33. 0.000000647

34. 'The speed of light is 299,792,458 meters per second. About how far can
a light beam travel in 3 seconds? Write your answer as a product of a
single digit and a power of 10.

35. 'The population of Albany, New York is about 98,989 and the population
of Moscow, Russia is about 12,235,448, Approximately how many times
greater is the population of Moscow than the population of Albany?

uearning Target: Understand the concept of scientific notation.

Write the number in scientific notation.

36. 0.00036 37. 800,000 38. 79,200,000

Write the number in standard form.
39. 2% 10° 40. 4.8 x 1073 41. 6.25 X 107

42. 'The mass of a single dust particle is 7.52 % 107" kilogram. What is the

mass of a dust ball made of 100 dust particles? Express your answer
using more-appropriate units.

. 8.7 Operations in Scientific Notation (pp. 355-360)

KLearniﬂg Target: Perform operations with numbers written in scientific notation.

Evaluate the expression. Write your answer in scientific notation.
43. (1.2 %X 10%) + (5.9 % 10") 4. (59x107")—-(18x1077

45. (7.7 x10%5) %X (49 %1079 46. (3.6 % 10%) + (1.8 ¥ 107)

. 47. A white blood cell has a diameter of about 0.000012 meter. How
many times greater is the diameter of a white blood cell than the
Diameter = 8 % 105 m diameter of a red blood cell?
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i

M€ Practice Test

L

Write the product using exponents.

1. (—15) +(—15) «(—15) 2. dedexexex
Lvaluate the expression.

3. 10+3% 29 o e

N "

Simplify the expression. Write your answer as a power.
(-35)"+ (-3

1, £15
5. L 9 E’- [E ] ?' :_3.519
8. Simplify (2y)".
Hound the number. Write the resuli as a product of a single digit and a
power of 10.
9. 4,610,428,4870 10. 0.00000572
Write the number in standard form.
11. 3% 107 12. 9.05 % 107
Ivaluate the expression. Write your answer in scientific notation.
13. (7.8 % 10°) + (9.9 % 107) 14. (6.1 X 10%) — (5.4 % 10Y)
15. (3.1 %105 % (27 % 10 %) 16. (9.6 x107) = (1.2x 10"

17. Is (xy®)? the same as (xy*)*? Explain.

18. One scoop of rice weighs about 3” milligrams.

a. Write a linear function that relates the weight of rice to the number
of scoops. What is the weight of 5 scoops of rice?

b. Agrain of rice weighs about 3* milligrams. About how many grains
ofrice are in 1 scoop?

19. ‘There are about 10,000 taste buds on
a human tongue, Write this number
in scientific notation.

20. From 1978 to 2008, the amount of lead
allowed in the air in the United States
was 1.5 % 10~ ® gram per cubic meter.
In 2008, the amount allowed was
reduced by 90%. What is the new
amount of lead allowed in the air?

66 ° ' Chapter8  Exponents and Scientific Notation



Cumulative Practice

1. Mercury's distance from the Sun is
approximately 5.749 107 kilometers.
What is this distance in standard form?

B. 57,900,000 km

AL 5,790,000 km

C. 579,000,000 km D. 5,790,000,000 km

2. Your friend solves the problem. What
should your friend change to correctly
answer the question?

How many degrees are in the largest
angle in the triangle below?

30}

(x

- i

¥+ 8x+x+30=180
10x=150
=15

F. ‘'lhe left side of the equation should equal 360" instead of 180,
G. 'The sum of the acute angles should equal 907,
H. Ewvaluate the smallest angle when x = 15.

I. LEwaluate the largest angle when x = 15.
3. Which expression is equivalent to the expression 212%

ol2 7
A 2 B. 1

C 48 D. 128

4. You randomly survey students in your school about whether they have

a pet. You display your resulis in the two-way table. How many female
. students took the survey?

pet
Yes No
_E Male| 33 8
© | Female| 35 11
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5. Abank account pays interest so that the amount in the account doubles
every 10 years. The account started with $5,000 in 1940. Which expression
represents the amount (in dollars) in the account n decades later?

F. 2"« 5000 G. 5000(n + 1)

H. 5000" . 27+ 5000

6. ‘The formula for the volume V of a pyramid is V = ; Bh.

Which equation represents a formula for the height ki of the pyramid?

A h='vg 8. ="
3 B

c. h=2r D. h=V-'B
iB8 3

7. ‘The gross domestic product (G DP) is a way to measure how much a country
produces economically in a year. The table below shows the approximate
population and GDP for the United States.

United States, 2016
Population 324,000,000
GDP $18,600,000,000,000

Part A Write the population and the GGDP using scientific notation.

Part B Find the GDP per person for the United States using your answers from
Pari A. Write your answer in scientific notation. Show your work and
explain your reasoning.

8. What is the equation of the line shown in the graph? ' Y|

F._F——:I+3 Q. _b"_;-t_!-l -‘..“\‘H | .

H. y=-3x+3 L. y—:lx—; -

368 Chapter 8 Exponents and Scientific Notation



9. Which graph represents a linear function?

A.

= L I e

==
Ll
e

2 o= K L &= m &m o=l

11. Two lines have the same y-intercept. The slope of one line is 1, and the
slope of the other line is —1. What can you conclude?

F. 'The lines are parallel.

G.

H.

‘The lines meet at exactly one point.

‘The lines meet at more than one point.

‘The situation described is impossible.

12. Which list of ordered pairs represents the mapping diagram?

A. (1,2),(2,0),(3,—-2)
B. (1,0), (2, 2),(3, —2)
C. (1,0),(Z2), Z—=2),(3—2)
D. (0,1), (2,2}, (-2 2),(—2,3)

Input Dutput
F el [l )
2= =0

Cumulative Practice
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rthagorean
Theorem

!

£ 9.1 Finding Square Roots i
L 1 - (] =
9.2 The Pythagorean Theorem s Niotakin bioaes
) . Understand square roots.
e 9'3 Fmdmg CUhE RDDtS Chapter Success Criteria:
5F- % I can describe a square root.
9'4 Rat]ﬂnﬂl Numbers I can find the square root{s) of a number.
i . ® | can approsimate the value of the
9.5 Irrational Numbers souaee tokolda cumbes
B | can explain the Pythagorean Theorem.
9.6 The Converse of the L

Pythagorean Theorem

STEAM Video: “Metronome Design”

|



STEAM Video

Performance Task

Metronome Design

A metronome is a device that ticks at a constant rate. A
metronome includes a pendulum, which swings back and
forth in a precise time called a period. Why do musicians
use metronomes?

Watch the STEAM Video “Metronome Design.’ Then answer
the following questions. The equation T’ = 0.2V'L relates the
period I'(in seconds) and the length L (in centimeters) of a
pendulum, where V'L is the square root of L.

1. 'lhe table shows the square roots of several values of L.
Use the pattern to find the values of V36, V49, and V64.

L 16 | 25
VL 1 5

. What is the period of a pendulum that is 100 centimeters
long? Justify your answer.

Identify and Correct the Error!

After completing this chapter, you will be able to use

the concepts you learned to answer the questions in the
STEAM Video Performance Task. You will be given the lengths
of several pendulums.

Length (feet)
Period (seconds)

You will be asked to identify and correct errors in
calculations of periods. Why is it important to pay
attention to units when substituting values into

a formula?




When you multiply a number by itself, you square the number.

| Symboal for s.qu.an'mgj—‘d2 —4ed
Yo P exponent2, =16 4 squared is 16.

To “undo” this, take the square root of the number.

‘fﬁrmbnl for square root »Vi6=Va> =4  The square root of 16 s 4.
is a radical sign, V .
LS

1. Work with a partner. Find the radius of each circle.

a. b. € ( //—' \\

T

Area = yd? Area = .25+ fil

Area = 049+ om? Area = 1.44% in?

2. WRITING GUIDELINES Work with a partner. Explain how you can find the
radius and diameter of a circular object when you are given its area. Justify
your answer using an example that is different from those in Exercise 1.

Vocabulary

The following vocabulary terms are defined in this chapter. Think about
what the terms might mean and record your thoughis.

square root cube root irrational number

perfect square perfect cube




Learning Target: Understand the concept of a square root of a number.

Success Criteria:  » | can find square roots of numbers.

* | can evaluate expressions involving square rools.
+ | can use square rools Lo solve equations.

EXPLORATION 1

FLORIDA
STANDARDS

MAFS.B.EE .2

EXPLORATION 2

Math Practice

Use Operations
How do the sign
rules for multiplying
integers help you find
the solution(s) of
kead1 equalion?

Finding Side Lengths

Work with a partner. Find the side length s of each square. Explain
your meihod.

Area = B1 yd? Area = 324 cm? Area = 361 mi?
5 5 5
5 5 5
Area = 225 mi* Arpa = 2.89 in.? Area = gﬁ"—
5 5 5
5 5 5

Finding Solutions of Equations

Work with a pariner. Use mental math to solve each equation. How many
solutions are there for each equation? Explain your reasoning.

Section 9.1 Finding Square Roots 373



Key Vocabulary i)
square root, p. 374
perfect square, p. 374
radical sign, p. 374
radicand, p. 374

m Finding Square Roots of a Perfect Square =~

Find the two square roois of 19.

A square root of a number p is a number whose square is equal to p. So, a
square roat of a number pis a solution of the equation x* = p. Every positive
number has a positive and a negative square root. A perfect square is a number
with integers as its square roots.

'Q. 72 =49and(—7)> =49
. ane
1eto "‘:‘:LD:UE ch is 0. 50, the square roots of 49 are 7 and —7.
square

Tr 4 [t Find the two square roots of the number.
1. 36 2. 100 3. 121

‘The symhbol V' iscalled a radical sign. |t is used to represent a square root.
The number under the radical sign is called the radicand.

= +/p represents the positive square root of p.
¢ —/p represents the negative square root of p.

= 4/ represents bath square roots of p.

m Finding Square Roots ~

Find the square root(s). = -

= afm \'r4‘ 1-"2§_represenu the
positive square root. |

Because 52 = 25, V25 =5,

b. —V49 | —Vag represents the
v l negative sguare root.
Because 7° = 49, —V49 = —7.

c. +*V16 | 16 represents both the positive ‘

and the negative square roots.

o

Because 42 = 16, *V16 = —4and 4.

Tr}"' [t ¥ind the square root(s).
4. V4 5. —Vil 6. V64

»
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m Finding Square Roots N

Find the square root(s).
¥
\ 15
3%z g .fo 3
Hecausc( == \’u' =3
4 & 6 4
b. *+V225
Because 1.5% = 2.25, + V225 = —1.5and 1.5.

Tr}" [t Find the square root(s).

| 2
[ 9. Vizas

T ¥ 100 s
v,

Sguaring a number and finding a square root “undo” gach other. 5o, they
are inverse operations. For example,

Va2 = V16 =4and(Va )P =22 =4,

You can use this relationship to evaluate expressions.

m Evaluating Expressions Involving Square Roots —

Evaluate each expression.

a. 5V36+7=5(8)+7 Evaluate the square root.
=30+7 Multiply.
=37 Add.
1, 18 1, .
b. +-—==-4+¥n Simplity.
4 \4 2 4 pity
= ; +3 Evaluate the square root.
1
=3 Add.
4
'l 2 y ot :
C. {‘v Hl] —5=81-5 Evaluate the power using inverse operations.
=76 Subtract.

Tr | 4 It Evaluate the expression.

10. 12— 3V25 11. 13?” + 2.4 12. 15— (Va)

o
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When solving an

cquetion by 13KI9_
Square roots, take bo

the positive and the

negative sau

376 Chapter 9

are roofs.

Because squaring a number and taking the square root are inverse
operations, you can solve an equation of the form x* = p by taking the
square root of each side.

Solving Equations Using Square Roots ~
Solve each equation.
a. ¥=81
£=81 Write the equation.
x= V8l Take the square root of each side.
x==5 Simplify.
The solutions are x = —9and x = 4.
b. 3a° =48
3a” = 48 Write the eguation.
a = 16 Divide each side by 3.
a= *V16 Take the sguare root of each side.
a=14 Simplity.
The solutions area = —4and a = 4.
Tr | 4 [t solve the equation.
13. K = 169 14. 7n* =175 15. 190 =4b" — 6

J

Self-Assessment for Concepts & Skills —

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

FINDING SQUARE ROOTS Find the square root(s).
|
16. V256 17. —‘\,u'l- 18. +vV1.44
4
EVALUATING EXPRESSIONS Evaluate the expression.
19. ‘&Z‘ 7 20. —1— Viz1 21. 5+ (ve)

SOLVING EQUATIONS Solve the equation.

22. 2r* =162 23. A2 +5=41 24, —42 =7h" — 3354)

Real Numbers and the Pythagorean Theorem



FCVIJERY Modeling Real Life

'lhe area of a crop circle is 45,216 square feet.
What is the radius of the crop circle?

Understand o i
the problem. You are given the area of a crop circle.

You are asked to find the radius of the
crop circle.

Make a plan, y Lse the formula for the area of a circle.
Substitute 45,216 for the area and 3.14 for &=
Then solve for the radius.

w e A=mr® Write the formula for the area of a cirde.
P 15,216 = 3.14r% Substitute 45,216 for A and 3.14 for &,
14,400 = r* Divide each side by 3.14.

q V14,400 = r Take the positive sguare root of each side.

mgfa;lS ofa d‘de 120 =r Simplity.
cannot ﬁ’;ﬂm& The radius of the crop circle is about 120 feet.
ok e gt
square root. Check Find the area of a circle with a radius

of 120 feet.

A = 7r? = 7{120)* = 14,4007 = 45,216 ft® v

J/

e
-=1
.‘:50 Self-Assessment for Problem Solving —

Solve each exercise. Then rate your undersianding of the success criteria
in your fournal.

25. Your distance d (in miles) from the horizon can be approximated
by d = 1.22V h, where h is your eye level (in feet above ground level).
What is your eye level when you are 8.76 miles from the horizon?

DI& DEEPER! RIS speed s (in meters per second) of a tsunami can
be modeled by the function s = V9.84, where d is the water depth
(in meters).

a. What is the speed of the tsunami when the water depth is
500 meters?

b. What happens to the speed of the tsunami as the depth decreases?
Explain.

J
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9 | P ra Cti ce @ Go to BigldeasMath.com to getj

HELP with solving the exercises.

P Review & Refresh

Evaluate the expression. Write your answer in scientific notation.

1. (4.3 x10%) + (24 x10%) 2. 1510 - (35% 1079

3. 9% (7% 1079 4. (66x107") = (1.1x10Y

Make a scatter plot of the data. ldentify any outliers, gaps, or clusters.

3. I.Eﬂgth (meters), x ] 1 o 35 | 2 2.5 3 25 | 25 3 9
Weight(pounds),y | 1 |33 |17 | 8 | 9 | 9 | 8 |85 11 | 36

6. | volume (gallons), x | 0.25 1 1 0.5 |0125 1 0.5 1
Cost (dollars), y 099 | 395 | 3.99 | 550 | 0.50 | 4.05 | 2.00 | 4.00

B> Concepts, Skills, & Problem Solving

FINDING 5IDE LENGTHS Find the side length s of the square. (5ee Exploration 1, p. 373.)

7. Area=441cm? 8. Area=189km? 9. e = % il

FINDING SQUARE ROOTS OF A PERFECT SQUARE Find the two square roots of
the number.

10. 9 11. 64 12. 4 13. 144

FINDING SQUARE ROOTS Find the square root(s).

14. V25 15. +\196 16. —\1600
17. +V2500 18. |- 19. \;‘.4 :
5] 57hH
20. © 21. — 22. V484
\ ag1 \ 100
23. V7.9 24. —V161 25. —\V2.25

378 Chapter 9 Real Numbers and the Pythagorean Theorem



26. YOU BE THE TEACHER Your friend finds L‘ﬂ’n'll.
B | b |

Is your friend correct? Explain your reasoning. X e —

27. MODELING REAL LIFE 'The area of a square patch
of fabric is 2.25 square inches. What is the side length

of the paich?

28. CRITICAL THINKING There are two square roots of 25.
Why is there only one answer for the radius of the bution?

A= 257 mm?

@ NUMEBER SENSE Copy and complete the statement with <, =, or =.

. 8 B
29. Va1 @ 30. 05 Vozs 3, 3 V‘”’-
> 4

EVALUATING EXPRESSIONS Evaluate the expression.

32. (Va)* +5 33. 28— (Vi) 34 3V16 -5 35. 10 -4, 11{;‘}

36. V676 +54  37. 8Ved1+18 38, 2(\' o0 3] 39, d(,i I;? + 3]
pa |

40, @ NUMBER 5ENSE Without calculating, describe how the value of 1,“_1 changes

as @ increases. Assume @ > 0.

SOLVING EQUATIONS Solve the equation.
41. x*=100 42. 42 =d* — 22 43. 4z =144

.
a4. f: = imz — 10 45. 0.25r2 =49 46. 3h% = K> +18

47. YOU BE THE TEACHER Your friend solves the equation 9 =56

9x® = 36. Is your friend correct? Explain your reasoning. =4
x=+ V4

i -

48. @ PROBLEM SOLVING 'lhe period of a pendulum is the
time the pendulum takes to complete one back-and-forth
swing. 'The period T'(in seconds) can be modeled by the
function I’ = 1.1VL, where L is the length (in feet) of
the pendulum. Estimate the length of a pendulum with
a period of 1.65 seconds.

Section 9.1 Finding Square Roots
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49,

50.

51.

53.

55.

56.

‘The base and the height of the sail are equal. What is the

MODELING REAL LIFE 'lhe area of a sail is dl]:: square feet.

height of the sail?

@ REASONING s the product of two perfect squares
always a perfect square? Explain your reasoning.

(@D PROBLEM SOLVING The kinctic energy K (in joules) of
2

a falling apple is represented by K = l; . where v is the speed

of the apple (in meters per second). How fast is the apple
traveling when the kinetic energy is 32 joules?

52. () PRECISION 'The areas of the two

. watch faces have a ratio of 16: 25,

s Ne"ale a. Whatis the ratio of the radius of
ks Al the smaller watch face to the radius
. : of the larger watch face?

= b. What is the radius of the larger

watch face?
Area = 47 ocm?

@ PROBLEM SOLVING 'Ihe cost C (in dollars) of making a square window with a side
X
length of ninches is represented by € = Z + 175. A window costs $355. What is the

side length (in feet) of the window? Justify your answer.

Albert Einstein's most famous equation is £ = mic®, where Eis

the energy of an object (in joules), m is the mass of the object (in kilograms), and
¢ is the speed of light (in meters per second). A hydrogen atom has 15.066 % 10° H
joule of energy and a mass of 1.674 % 10 % kilogram. What is the speed of light?
Write your answer in scientific notation.

'@ GEOMETRY 'The area of the triangle is represented by

the formula A = V's(s — 21)(s — 17)(s — 10), where s is equal LEdc ! 10 cm

to half the perimeter. What is the height of the triangle?

21 cm

WRITING Can you find the square root of a negative number?
Explain.

@ REASONING Without solving, determine the number of solutions
of the equation.

57.

x2=1 58. b° - —\‘."1 59. z —\/—144
q
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Learning Target:

Success Criteria: = | can explain the Pythagorean Theorem.

Understand the Pythagorean Theorem.

* | can use the Pythagorean Theorem to find unknown side lengths of tiangles.
= | can use the Pythagorean Theorem Lo find dislances between points in a coordinate plane.

FLORIDA
STANDARDS
MAFS.8.EE1.2
MAFS.8.G26
MAFS.8.G.27
MAFS.8G28

EXPLORATION 1

Construct
Arguments

Is the refationship
among &, b, and
 true for all right
k[liﬂl‘lglﬁ? Explain.

Pythagoras was a Greek mathematician and philosopher
who proved one of the most famous rules in mathematics.
In mathematics, a rule is called a theorem. So, the rule

that Pythagoras proved is called the Pythagorean Theorem.

Pythagoras
(c. 570—c. 490 B.C)

Discovering the Pythagorean Theorem
Work with a pariner.

+ On grid paper, draw a right triangle with one horizontal side and
one vertical side.

* Label the lengths of the iwo shorier sides @ and b. Label the length
of the longest side c.

* Diraw three squares that each share a side with your triangle. Label
ihe areas of the squares nz. bzr and c>.

* Cut out each square. Then make eight copies of the right
iriangle and cui them oudt.

bz T

a. Arrange the figures to show how a *and b’ relate to ¢*. Use an equation
to represent this relationship.

b. Estimaie the side length ¢ of your triangle, 'Then use the relationship in
part (a) to find ¢. Compare the values.
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Key Vocabulary i) @@ Ksy ldeas

theorem, p. 387
::3‘35- f L i Sides of a Right Triangle
otenuse, p.
P:tF:wagurean i ‘The sides of a right triangle have special names.
Theorem, p. 382
.
hypotenuse, c The hy:pu'tenu;e
leg, a _ is the side opposite
: a— the right angle.
The legs are the L L
two sides that form Ea
the right angle. o
- e The Pythagorean Theorem
1 d
Ina ﬂlght :;Enge Words Inany right triangle, the sum of the squares of the
the ; gsdﬂ nd the lengths of the legs is equal to the square of the length
?ﬁenme is always of the hypotenuse.
the longest side- Algebra a”+ b® ="

o

m Finding the Length of a Hypotenuse =

Find the lengih of the hypotenuse of the iriangle.

5m
a*+ p*=c? Write the Pythagorean Theorem.
52 + 122 =¢2 Substitute 5 for a and 12 for b.
E 4 144 = o2
; 12:m 25+ 1M =c Evaluate the powers,
169 = ¢* Add.
13=r¢c Take the positive square root of each side.

The length of the hypotenuse is 13 meters.

ﬁ" | 4 H’ Find the length of the hypotenuse of the triangle.
1. 2. -

8 ft

15 ,

7
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m Finding the Length of a Leg ~

Find the missing length of the triangle.

a’+ pr=c? Write the Pythagorean Theorem.
. 4 i a®+212=29% Substitute 2.1 for band 2.9 for c.
a’+4.41 =841 Evaluate the powers.
a’=4 Subtract 4.41 from each side.
29 cm - 3
a=2 Take the positive square root of each side.

The missing length is 2 centimeters.

Tr | 4 It Findthe missing length of the triangle.

4,
9.6m

16 yd

10.4 m

You can use right triangles and the Pythagorean Theorem 1o find lengths
of three-dimensional figures.

m Finding a Length of a Three-Dimensional Figure —

Find the slant height of the square pyramid.

a’+p?=c" Write the Pythagorean Theorem.
6.4 + 1.8% = ¢* Substitute 6.4 for @ and 4.8 for b.
40.96 + 23.04 = ¢* Evaluate the powers.
64 = c* Add.
B=rc Take the positive square root of each side.

‘Ihe slant height is 8 inches.

Tl"}' It Findrx.
5. 6.

9 yd

12 yd
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You can use right iriangles and the Pythagorean Theorem to find distances
between points in a coordinate plane.

m Finding a Distance in a Coordinate Plane R

_{_r_z.'ﬂ‘.l' K Find the distance between (—2, 5) and (4, —3).

[ |E‘I ]

I S

5 i i\. ! Plot the points in a coordinate plane. Then draw a right triangle with a
o —:'—I :?4'\\—-—~ ———+—+—  hypotenuse that represents the distance between the points.
8 unitst—f 1{— r
I T by » Use the Pythagorean Theorem to find the length of the hypotenuse.

< o O T S A R "

| LL' . , ‘*_\ | N a+ b= c? Write the Pythagorean Theorem.

- I ¥ . 2 2
_i ¥ _f'_ ': _é;j; _1'.{4_32 B2+ 62=¢" Substitute 8 for a and 6 for b.

- ; s » 64 + 36 = c> Evaluate the powers,

100 = ¢* Add.
10=c Take the positive sguare root of each side.

'The distance between {—2, 5) and (4, —3) is 10 units.

rf'}" [t Find the distance between the poinis.
7. (3,6)and(7,9) 8. (—3, —4)and(2,8)

",

-
EE_@ Self-Assessment for concepts & Skills —

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

FINDING A MISSING LENGTH Find x.

9. 10.

24t

11. FINDING A DISTANCE Find the distance between (—5, 2) and (7, —7).

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

Which side is the hypotenuse? Which side is the longest?

] Which side is a leg? Which side is opposite the right angle?
: o
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m Modeling Real Life

You play capiure the flag. You are 50 yards north and 20 yards east of
your team's base. The other team’s base is 80 yards norith and 60 yards
easl of your base. How far are you [rom the other team's base?

[ ¥5] ] 1 ! Step 1: Draw the situation in a coordinate plane. Let the origin represent
_':: | Other Base! (60, 80)| your team’s base. From the descriptions, you are at (20, 50) and the

L . _.![f 3] other team’s base is at (60, BO).

A" | 130 : :

?*:‘" You, _,_'-:'i_ _JI E: | yd‘ Step 2: Draw a right triangle with a hypotenuse that represents the distance

|*120 50y 40 yd| [ hetween you and the other team’s base. 'The lengths of the legs are

1 :: | | | | 30 yards and 40 yards.

[ L 1 |

i 1 i Step 3: Use the Pythagorean Theorem to find the length of the hyvpotenuse.

110 ¥ 1 T

Y““r.ﬂasel | I a®+pt=¢" Write the Pythagorean Theorem.

=K

ts|

10 20 30 40 50 & TOOBD ;

Y 302 + 407 = ¢2 Substitute 30 for a and 40 for b.

900 + 1600 = ¢* Evaluate the powers.
2500 = ¢* Add.

50 = Take the positive square root of each side.

50, vou are 50 yards from the other team’s base.

~

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

13. A zookeeper knows that an escaped red panda is hiding somewhere in
the triangular region shown. What is the area (in square miles) that the
zookeeper needs to search? Explain.

X

2.4 mi :
7.4 mu

14. Ul FER! Objects detected by radar are ploited in a coordinate
plane where each unit represents 1 mile. The point (0, 0) represents
the location of a shipyard. A cargo ship is traveling at a constant speed
and in a constant direction parallel to the coastline. At 9 a.m., the
radar shows the cargo ship at (0, 15). At 10 A.m., the radar shows the
cargo ship at (16, 15). How far is the cargo ship from the shipyard
at 4 p.m.? Explain.

o
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9 - 2 P ra Cti ce Go to BigldeasMath.com to get
HELP with solving the exercises.

» Review & Refresh

Solve the equation.

=n"—5m

|
1. 722 =252 2. 0.75g% = 108 3: ‘v‘“’”“ :

4, Whai is the solution of the system of linear equations y = 4x + 1 and

2x + y = 132

A. (1,5) B. (5,3) C. (2,9) D. (9,2)

B Concepts, Skills, & Problem Solving

USING GRID PAPER Find c. (5ee Exploration 1, p. 381.)
[ ' 6.

FINDING A MISS5ING LENGTH Find the missing length of the triangle.

7. 20 km 3. 9. 5.6 in.
™ )
= £
1.2 1 \"“m

21 km A B SR/ 106 in

10. 11. 12. a

205 ¥l 10 cm ij?d
6.1 yd
15 mm b

13. YOU BE THE TEACHER Your friend finds

the missing length of the riangle. Is your
friend correct? LExplain vour reasoning.
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FINDING LENGTHS OF THREE-DIMENSIONAL FIGURES Find x.
15. X

14 in. BT

48 in.

16.

FINDING DISTANCES IN THE COORDINATE PLANE Find the distance between the points.

18. (0,0), (9, 12) 19. (1,2),(—3,5)
20. (—18,9),(22,0) 21. (-7, -2),(13, —23)
22. (15, —17),(—20, —5) 23. (—13,-3.5),(17.2)

FINDING A MISSING LENGTH Find x.
24, 1' 25 & mm

S 20 E] .
T =% Y sl 13 I'I-'Im\ H:\\\-
O i | :
12 em X S—

26. MODELING REAL LIFE The fisure shows the location of
a golf ball afier a tee shot. How many feet from the hole
is the ball?

27. MODELING REAL LIFE A tennis player asks the referee
a question. The sound of the player's voice travels
30 feet. Can the referee hear the question? Explain.

t 29t i
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28.

29.

30.

31.

34,

@ PROBLEM SOLVING You are cutting a rectangular picce of fabric
in half along a diagonal. 'The fabric measures 28 inches wide and

1: yards long. What is the lengih {in inches) of the diagonal?

PROJECT Measure the length, widih, and height of a
rectangular room. Use the Pythagorean Theorem to
find the distance from B to € and the distance from
Ato B

@ STRUCTURE 'lhe legs of a right triangle have
lengths of 28 meters and 21 meters. The hypotenuse
has a length of 5x meters. What is the value of x?

@ PRECISION You and a friend stand back-to-back. You run 20 feet
forward, then 15 feet to vour right. At the same time, your friend runs 16 feet
forward, then 12 feet to her right. She stops and hits you with a snowball.

a. Draw the situation in a coordinate plane.

b. How far does your friend throw the snowhball?

T T T 111 32. MODELING REAL LIFE 'The coordinate plane shows

:: dig sites for archaeological research. Each unit on the
2;, ste Al | _%TE_B _ grid represents 1 square foot. What is the distance from
15 } | A I | Site A to Site ¥

(L]

33. @ PRECISION A box has a length of 30 inches, a
width of 10 inches, and a height of 120 inches. Can
a cylindrical rod with a length of 342.%9 centimeters
fit in the box? Explain your reasoning.

&n

+ :‘. I § 4
Site C
5 10 15 20 25 x|

MODELING REAL LIFE A green roofis like a
traditional roof but covered with plants. Plants

used for a green roof cost $0.75 per square foot. The
roof at the right is 40 feet long. How much does it cost
to cover both sides of the roof? Justify your answer.

}¥ 35. CRITICAL THINKING A triangle has coordinates
p (x5 ) A(2, 1), B(2, 1), and €[5, 1). Write an expression for
y f the length of BC.. Use a calculator to find the length
7 of BC to the nearest hundredth.
‘
Ly 36. Wl DEEPER | QR equation for the distance d
=1 ;* between the points (x,, y,) and (x,, y,). Explain how

you found the equation.
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Learning Target: Understand the concept of a cube root of a number.

Success Criteria: = | can find cube rools of numbers.
* | can evaluate expressions involving cube roots.
* | can use cube roots Lo solve equalions.

GOV GNEY  Finding Edge Lengths

Work with a pariner. Find the edge length s of each cube.
Explain your method.

= 3 ot 3 . 4
Math Practice Violume =8 on Volume = 27 ft Volume = 125 m?
Consider Similar <4 . / :

Problems :
TR e i

How is linding the
edge length of a
cube with a given
volume similar o
finding the side
length of a square
with a given area?

\

volume = 343 in2 Violume = 0.001 an? Violume = ; y?

FLORIDA
STANDARDS

MAFSBEE 2

i
i
|
= o =

'1-..—.-.-.

|

1

i

i

1

i

1"----- b = -

OTTUL P Finding Solutions of Equations

Work wiih a partner. Use mental math to solve each equation. How
many solutions are there for each equation? Explain vour reasoning.
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Key Vocabulary 3
cube root, p. 390
perfect cube, p. 390

390 Chapter 9

A cube root of a number p is a number whose cube is equal to p. So, a cube
root of a number p is a solution of the equation x* = p. The symbal V' is used
to represent a cube root. A perfect cube is a number that can be written as the
cube of an integer.

Finding Cube Roots "

Find each cube root.
a. Vs
Because 2% = 8, V8 = 2.
b. V27
Because (—3)° = —27,V—27 = —1.
Y 64
Because (;]H = {;, {:h: = ;.
Tr | 4 It Find the cube root.
1. V1

2. V=343

i
= “\?_ 1U1:Ii.'r

5

Cubing a number and finding a cube root “undo” each other. So, they are
inverse operations. For example,

g a— o :
Vet = V512 =gand(Va) =23 =8,

You can use this relationship to evaluate expressions.

Evaluating Expressions Involving Cube Roots —

Evaluate each expression.
a. 2V—216 = 2{—8) Evaluate the cube root.

= —12 Multiply.

b. HME ]3 +21 =125 +21 Evaluate the power using inverse operations.

= 146 Add.

Try It Evaluate the expression.
5. (V—64)* + 13 6.

12 — 1%

£a
=i
£

4. 18 — 4V

o
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m Solving Equations Using Cube Roots

Check
=216
T
62 =216

216 =216 i/

Check

re s

Because cubing a number and taking the cube root are inverse operations, you
can solve equations of the form x* = p by taking the cube root of each side.

~

Solve each equation.

a =216

X =216 Write the equation.
*':* 3 _ W16 Take the cube root of each side.
x=0 Simplity.

The solution is x = b.

h — ing =2
—;rﬁ =2 Write the equation.
nt=—8 Multiply each side by —4.
"Frﬁ =v-8 Take the cube root of each side.
n=-2 Simplity.
'The solutionisn = —2.

Tf’}" [t Solve the equation.

7. £ = —1000 8. 3b* = 1029 9.

1
33 = —Em’1I +8

@ Self-Assessment for Concepts & Skills ———

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

FINDING CUBE ROOTS Find the cube root.

10. V61 11. V=216

EVALUATING EXPRESSIONS Evaluate the expression.

13. [V—27) + &1 14. 15+ 3V125 15. 2%/ —728 — 5

SOLVING EQUATIONS Solve the equation.

16. & =512 1730 —12=—76

1
18. —‘imﬁ +13=4

P,
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m Modeling Real Life ~\

'The baseball display case is made of plastic. llow
marny square inches of plastic are used to make

the case? e ;&&R’*{?

'The case is in the shape of a cube, Use the formula =
for the volume of a cube to find the edge length s. ﬁm
V=s* Write the formula for volume. e
125 — 5 Substitute 125 for V. Wedtpome = Wi
V125 = Vs Take the cube root of each side.
=35 Simplify.

'The edge length is & inches. Use a formula to find the surface arca
of the cube.

§ = bs* Write the formula for surface area.
= 6(5)° Substitute 5 for 5.
=150 Simpilify.

50, 150 square inches of plastic are used to make the case.

E:_ Self-Assessment for Problem Solving —

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

18. You have 275 square inches of wrapping paper. Volume = 343 in?
o you have enough wrapping paper to wrap
the gift box shown? Explain.

20. Acube-shaped end table has a volume of
216,000 cubic centimeters, Does the end table
fitin the corner shown? Justify your answer.

-
21. E_DEEPER! The relationship between the volumes

and the lengths of two cercal boxes is represented by

Volume of Bux A [ Lengthof Box A}
Volume of Box B Lengih of Box B ]

Box A has a volume of 192 cubic inches and a length of 8 inches.
Box B has a volume of 375 cubic inches. What is the length of Box 137
Justify your answer.

)
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-3

Practice

(o to BigldeasMath.com to get
HELP with solving the exercises.

)

» Review & Refresh

Find the missing length of the triangle.

1.

2.
24 m C 78ft b
32 m 17.8 ft
3. Which linear function is shown by the table?
X 1 2 3 4
1 T '
A. _1.f—3x~—1 B. y=1x 4 | i L0 13
C. y=3x+1 D.y—;x

W Concepts, Skills, & Problem Solving

FINDING EDGE LENGTHS Find the edge length s of the cube. (5ee Exploration 1, p. 389.)

F. B Volume = 216 in3 5. Volume = il? it 6. Volume = 0.084 m*
-J‘-.l
'r 5
;
*# gl
K E: s
5
FINDING CUBE ROOTS Find the cube root.
7. V729 8. V—125 9. V—1000
P : I|.- K
10. V1728 "o — 12. f =
al2 hd

EVALUATING EXPRESSIONS Evaluate the expression.

13.

- | 3 c r
18 — (Va7 14. (3 . 1} +33 15. 5V/729 — 24
\ =8 4
1 i 1 3 - B
;. 17. 54+ V—1096 18. 4VB0OD — 6
& N Z16

EVALUATING EXPRESSIONS Lvaluate the expression for the given value of the variable.

19.

1L l’;, n = 500 20. Vow — w, w = 288 21. 2d+V—45d,d =75

V4
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50LVING EQUATIONS Solve the equation.
22. x*=8 23. *=-343 24. —75=y"+ 50

25. — ' 108 26. 2k — 11 =43 27. —600 ="

2
2 a

28. MODELING REAL LIFE 'The volume ofa
cube-shaped compost hin is 27 cubic feet.
What is the edge length of the compost bin?

29. MODELING REAL LIFE The volume of a cube of
ice for an ice sculpture is 64,000 cubic inches.

a. What is the edge length of the cube of ice?

b. What is the surface area of the cube of ice?

30. @ NUMBER SENSE 'lhere are three numbers
that are their own cube roots. What are the
numbers?

@ REASONING Copy and complete the statement with <, =, or =.

1 8
¥ — 32. Vool 0.01 33. Vb4 V1
1 \ 125

31. —

34. L3 [J33233] You bake a dessert in the baking

pan shown. You cut the dessert into cube-shaped
Area of square base pieces of equal size. Each piece has a volume of

= 64in.2 # cubic inches. How many pieces do you get from
one pan? Justify your answer.

35. QIE\ LOGIC Determine whether each statement is rue for square roots. Then
determine whether each statement is true for cube roots. Explain your reasoning.

a. You cannoti find the square root of a negative number.

b. Lvery positive number has a positive square root and a
negative square root.

36. GEOMETRY 'lhe pyramid has a volume of
972 cubic inches. What are the dimensions
of the pyramid?

37. @ REASONING ‘lThe ratio 125: x is equivalent
to the ratio x°: 125. What is the value of ¥?

CRITICAL THINKING Solve the equation.

38. (3x+ 4 = 2197 39. (8x* —9)° = 5832 40. ((5x - 16)* — 4 }3 — 216,000
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Learning Target: Convert between different forms of rational numbers.

Success Criteria:  » | can explain the meaning of rational numbers.
* | can write fractions and mixed numbers as decimals.
= | can wrile repealing decimals as fractions or mixed numbers.

EXPLORATION 1 Writing Repeating Decimals as Fractions

Work with a pariner.
FLORIDA
STANDARDS a. Complete the table.
MAFS.ENS11
X 10x
x=0.333. .. I0x=3.333...
x=0.666 ...
x=IL11l...
x=102444 .

b. For each row of the table, use the two
equations and what you know about
solving systems of equations to write
a third equation that does not involve
a repeating decimal. Then solve
the equation. What does your
solution represent?

Math Practice

Look for Structure
Why was il helphul 1o
multiply each side of
the equation x — d
by 10 in part (a)?

¢. Write cach repeating decimal below
as a fraction. How is your procedure
similar to parts (a) and (b)? How is

it different?
=012 x=045
x=027 x= 0940

d. Lxplain how to write a repeating decimal
with n repeating digits as a fraction.
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9.4 Lesson

h N 2 il
Recall that a rational number is a number that can be written as —, where

a and b are integers and b + (0. Every rational number can be written as a

.,_ decimal that will either terminate or repeat.
-
You can think of T Terminating Decimals HRepeating Decimals
- eea decimal 25 T
tﬂm:i";}‘?i:g,l s 0.25, 1.736, —1.03 5.222...,—1.38,12.015
a qed
ing zeros at
Tﬂpea;';gen d A rational number that can be written as aJ where a is an integer and bisa

power of 10, has a decimal form that terminates.

m Writing Fractions and Mixed Numbers as Decimals -

a. Writel s as a decimal.
25

: 4 24 29 N i i g
Motice that 1-— = ~—. Because — can be written as -, where a is an integer
25 25 25 b

and b is a power of 10, the decimal form of the number terminates.

29 _29x4 _ 116
25 25%4 100

= 1.16
So,1 2 1.16.
25

b. Write 353 as a decimal.

= P il g 5 .
Because o cannot be written as ' where a is an integer and bisa

power of 10, the decimal form of the number does not terminate.

LIse long division

i T—__ 0.1515
| Divide 5 by 33. 5,
o divide 5 by 33. i S -

33 15,0000
170
— 1 65
50

]

u
-

The remainder repeats. |
5 — | 50, you can stop. |
33 i

¥

=

1
— 16

4]

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

1. ° P 3 4 28
15 L2 B 11
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124 + 99
12525252525

All terminating decimals and all repeating decimals are rational numbers,
s0 you can write them as fractions.

You have previously written terminating decimals as fractions. To write
a repeating decimal d as a fraction, subtract the equation x = d from the
equation 10™x = 10"d, where n is the number of repeating digits. Then
solve for x.

Writing a Repeating Decimal as a Fraction e

Write 1.25 as a mixed number.
Let x = 1.25.
x=125 Write the equation.

There are 2 repeating digits, so multiply

100+ x = 100+ 1.25 :
each side by 107 = 100.

100x = 125.25 Simplify.
(x= 1.35) Subtract the original equation.
Box = 124 Simplify.
124
x= Solve for x.
- )

— 124 25
So, 1.25 = — =1-—,
a9 a4

Tf’}" [t Write the decimal as a fraction or a mixed number.
5. 0.888... 6. 2.06 7. 064 8. —150

"

Self-Assessment ror ¢ oncepts & Skills —

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

9. VOCABULARY How can you identify a rational number?

WRITING FRACTIONS OR MIXED NUMBERS AS DECIMALS Write the
fraction or mixed number as a decimal.

2 19 = 12. 3 13. —12!
50 18 4 &

10.

WRITING A REPEATING DECIMAL AS A FRACTION Write the repeating
decimal as a fraction or a mixed number.

14. —1.7 15. 0.2 16. 8.93 17. —6.235

Section 9.4 Rational Numbers 397



m Modeling Real Life =

‘The weight of an object on the moon is about 0.16 times its weight
on Earth, An astronaut weighs 192 pounds on Earth, How much
does the astronaui weigh on the moon?

Write 0.16 as a fraction. Then use the fraction to find the astronaut’s
weight on the moon.

Let x = 0.16.
x=0.16 Write the equation.
10 « x = 10 + (0.15) There is 1 repeating digit, so multiply
pach side by 10" = 10.
10x = 1.6 Simplify.
— (x = 0.16) Subtract the original equation.
9y = 1.5 Simplify.

x= 1: Solve for x.

: . . . 1. 1 E . .
Ihe weight of an object on the moon is about s q: =3 fimes its

weight on Earth.

50, an astronaut who weighs 192 pounds on Earth weighs

1
about o 192 = 32 pounds on the moon.

P

559 Self-Assessment for Problem Solving —

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

18. A fun house mirror distorts the image it reflects. Objects reflected in

the mirror appear 1.3 times taller. When a five-foot-tall person looks
in the mirror, how tall does he appear?

19. An exchange raie represents the value of one currency relative to
another. Your friend visits a country that uses a local currency with an
exchange rate of 1.265 units of the local currency to $1. If a bank charges
52 to change currency, how many units of the local currency does your
friend rececive when she gives the bank $200?

20. A low fuel warning appears when a particular car has
0.0146 of a tank of gas remaining. The car holds 18.5 gallons of gas and
can travel 36 miles for each gallon used. How many miles can the car
travel after the low fuel warning appears?

o
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9.4 Practice @ oot o

1
HELP with solving the Exertises_)

P Review & Refresh

Lvaluate the expression.
1. 2+ Va7 2 1-Vs 3. 7VIZ5 —12
Find ithe measures of the interior angles of the iriangle.

4. B L 6. 140°
X — - 15¢

— o~ 5)°

B> Concepts, Skills, & Problem Solving

WRITING REPEATING DECIMALS AS FRACTIONS Write the repeating decimal as a
fraction. (See Exploration 1, p. 395.)

7. O777... 8. 0.858585. .. 9. 0232323 ...
WRITING FRACTIONS OR MIXED NUMBERS AS DECIMALS Write the fraction or
mixed number as a decimal.
10. -2 11. 9! 9. 3

20 12 36
13. 6 19. ! 15, —3*

4ib 5 18

16. (@D PRECISION Your hair is f’ﬁ inch long. Write this length as
a decimal.

WRITING A REPEATING DECIMAL AS A FRACTION Write the repeating decimalasa

fraction or a mixed number.
17. —05 18. 1.1 19. —0.356
20. 6.089 21. 0.1872 22. 11.510

23. @ S5TRUCTURE A forecast cone defines the probable
path of a ropical cyclone. The probability that the center
of a particular tropical cyclone remains within the
forecast cone is 0.8. Write this probability as a fraction.

Section 9.4 Rational Numbers

399



24, @ STRUCTURE Describe how to write a decimal with 12 repeating digits
as a fraction.

25. @' STRUCTURE An approximation for the value of 7is i: Write this

number as a repeating decimal.

26. MODELING REAL LIFE The density of iodine is about 6.281 times
the density of acetone. The density of acetone is about 785 kilograms
per cubic meter. What is the density of indine? Write your answer as
a repeating decimal.

27. MODELING REAL LIFE A disinfectant manufacturer suggesis that its
product kills 99.98% of germs. Write this percent as a repeating decimal
and then as a fraction. How many germs would survive when the
disinfectant is applied to an object with 18,000 germs?

“ 28. MODELING REAL LIFE You and your friend are making pear
tarts for a bake sale. Your recipe uses; times the weight of the
diced pears used in vour friend’s recipe. Your friend’s recipe

calls for 0.3 pound of diced pears. How many pounds of pears
should you buy to have enough for both recipes?

29. @ PROBLEM SOLVING 'lhe table shows the principal and interest earned
per year for each of three savings accounis with simple annual interest. Which
account has the greatest interest rate? Justify your answer.

Principal | Interest Earned
Account A S90.00 £4.00
Account B $120.00 $5.50
I_Jﬁ.fl:ﬁ;ﬂjl.!I!!“I:' C S100.00 $4.80

30. DEEPER! The probability that an athlete makes a half-court

baskethall shot is 22 times the probability that the athlete makes a
three-quarter-court shot. The probability that the athlete makes
a three-quarter-court shot is 0.009. What is the probability that the
athlete makes a hall-court shot? Write your answer as a percent.

@ NUMBER 5ENSE Determine whether the numbers are equal. Justify your answer.

31. > and 0.409 32— —andi 33 N ondis

ADDING AND SUBTRACTING RATIONAL NUMBERS Add or subtract.

e - -, 8 11 LF = —
34. 0.409 +0.681 35. —0.63+ = 36. == 0.27 37. 0.03 —0.01

38. @ STRUCTURE Write a repeating decimal that is hur:t'l.n.r::::nig and l:.
i

Justify your answer.
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9 5 Irrational Nu bers

Learning Target: Understand the concept of irational numbers.

Success Criteria:  « | can dassify real numbers as rational or irrational.
* | can approximate imational numbers,
= | can solve real-lile problems involving irrational numbers,

{ EXPLORATION 1 Approximating Square Roots

Work with a partner. Use the square shown.
FLORIDA ’

STANDARDS

MAFS.BNS.11 .
MAFS.E.NS.1.2

HH"I PI'! ctice a. Find the exact length x of the diagonal. Is this number a rational

number or an irrational number? Explain.
Communicate
Precisely
How ?;ﬁ the prefix b. ‘The value of x is between which two whole numbers? Explain
"ir-" help you i
N your reasoning.
kﬁmmmm? oA

¢. lse the diagram below to approximate the length of the diagonal
i the nearest tenth. Explain your method.

d. ‘Which of the following is the closest approximation of the length
of the diagonal? Justify your answer using inverse operations.

L.412 1.413 1.414 1.415
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An irrational number is a number that is not rational. So, an irrational number
Key Vocabulary )

. i .
e cannol be written as -, where a and b are integers and & + (.
irrational number, b

p. 402 s
real numbers, p. 402

‘The square root of any whole number that is not a perfect square
is irrational. The cube root of any integer that is not a perfect cube
is irrational. Another example of an irrational number is .

« Every number can be written as a decimal. The decimal form of an
irrational number neither terminates nor repeats.

i Key ldea

Real Numbers

Rational numbers and irrational numbers together form the set of
real numbers.

Real Numbers

The decimal
form of a rational
number either
terminates or repeats.

\
m Classifying Real Numbers g’
Classify each real number.
Number Subset(s) Reasoning
} a. Vi2 Irrational 12 is not a perfect square.
When dﬁﬁ‘“;!iu‘:he b. —-0.25 Rational —0.25 is a repeating decimal,
real mm'ﬁla;-!:‘:;“ - c. Vg Integer, Rational —V9 is equal to —3.
ﬂ':? number helongs. d. v15 Irrational 15 is not a perfect cube.
;. The decimal form of 7 neither
2. g Irrational :
lerminates nor repeats.
Tr ¥ It Classify the real number.
1. 0121221222 .., 2. V196 3. V2

J
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m Approximating an Irrational Number

Number | SGuare of
——
& B4
9 81
10 1o
Number 5'?::::;{
8.3 68,89
8.4 T0.56
8.5 T2.25
8.6 73.96

m Comparing Irrational Numbers

e

You can use the

10
same procedure
yimate cube roots

35 you used fo

for

sguare roois.

Approximate V71 to the nearest (a) integer and (b) tenth.
a. Make a table of numbers whose squares are close to 71,

The table shows that 71 is between the perfect squares 64 and 81.
Because 71 is closer to 64 than to 81, V71 is closer to 8 than to 9.

‘a9 VEE VT v B1 v 100
* : —= :
) B 9

1 F

10

So, V71 = 8.

b. Make a table of numbers between 8 and 9 whose squares are close to 71.

Because 71 is claser to 70.56 than to 72.25, V 71 is closer to 8.4 than to 8.5.

JEBES V7056 717225 /7396
1' e | ;
B.3 5.4 8.5 B.b

&
¥

So, V71 = 8.4.

Tr | 4 It Approximate the number to the nearest (a) integer and (b) tenth.

4. Vs 5. —v13 6. —\V24 7. V20

J

Which is greater, V35 or V807

Approximate V35. Approximate V80,
Notice that 35 is between 5° = 25 Notice that 80 is between 4° = 64
and 6° = 36. Because 35 is closer and 5% = 125. Because 80 is closer
to 36 than o 25, V35 is a litile less to 64 than to 125, \:fﬂﬂ is alittle
than 6. greater than 4.
VB0 =4 VI5=6
‘ I — <« 1
3 4 5 & 7

So, V35 > V0.

Tf’}" [t Which number is greater? Lxplain.

8. V8, 7 9. V65, V26 10. —Vz2, —V10

N
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m Using the Pythagorean Theorem ~

: - R = Approximate the distance between (—4, —3) and (3, —5) to the
| | = | nearest tenth.
| |
? . |1 0. L3 T 1% Plot the points in a coordinate plane, Then draw a right triangle with
i [ 3} e i a hypotenuse that represents the distance between the points.
't P 1 ] : i
| T= [
2 unitsp— |~ ~|e - == Use the Pythagorean Theorem to find the length of the hypotenuse.

1 | 1 | | = b= L
I I i ' . ; : .
| ‘ - 7units) | (3, 1|5} - a®+bc=c? Write the Pythagorean Thearem.

7=t Substitute 2 for a and 7 for b.

4+ 49 =2 Evaluate the powers.

53 =¢* Add.
Va3 =¢ Take the positive square root of each side.

404 Chapter 9

The distance between (—4, —3) and (3, —5) is V53 = 7.3 units.

Tr | & It Approximate the distance between the points to the
nearest tenth.

11. (=3,—1)and (-2, —2) 12. (1,—1)and(5,4)

13. (5,4)and (9, 8) 14. (—7,10)and (3, —5)

»

Self-Assessment forc oncepts & Skills —

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

15. VOCABULARY How are rational numbers and irrational
numbers different?

CLASSIFYING REAL NUMBERS Classify the real number.
o
16

16. 17. —\V'76 18. V—216

APPROXIMATING AN IRRATIONAL NUMBER Approximate the number to
the nearest (a) integer and (b) tenth.

19. V51 20. —\a7 21. V60

22. WHICH ONE DOESN'T BELONG? Which number does not belong with
the nther three? Explain your reasoning,

_1 25.075 Va 33
12

Real Numbers and the Pythagorean Theorem



30\ [JIHW Modeling Real Life ~

L

W

The equation d* = 1.37h represents the relationship between the
distance d (in nautical miles) you can see with a periscope and the
height k (in feet) of the periscope above the water. About how far can
yvou see when the periscope is 3 feet above the water?
LIse the equation to find d when it = 3.
d*=1.37h Write the equation.
d® =1.37(3) Substitute 3 for h.
A= &1 Multiply.
d=Va11 Take the positive square root of each side.
T'o approximate 4, notice that 4.11 is Chsck
between the perfect squares 4 and 4. sn 5 caloilatorte
Because 4.11 is close to 4, V.11 is approximate V4.11.
close to 2. r 1
¥(4.117
Jé. 827313493
50, you can see about 2 nautical
miles when the periscope is 3 feet
above the water. /

EE_Q Self-Assessment for Problem Solving

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

23. 'The equation 36005 = hw represents the relationship among the
body surface area b (in square meters), height h (in centimeters), and
weight w (in kilograms) of a person. To the nearest tenth, approximate
the body surface area of a person who is 168 centimeters tall and
weighs 60 kilograms.

24. Which plane is closer to the base of the airport tower? Justify
YOur answer.

-

Altitude: ; Plane A
6 km

Altitude: | Plane B

3kl11£_:

__,_—L.,__,._,_

2 km ——

S km

Not drawn [o scale
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9 = 5 P ra Cti ce @ Go to BigldeasMath.com to get)

HELP with solving the exercises.

P Review & Refresh

Write the repeating decimal as a fraction or a mixed number.
1. 04 2. 1.03 3. 0.75 4. 236

Simplify the expression. Write your answer as a power.

5. (5% 6. (-9 [—9)F 7. a®«a 8. (yH®

B> Concepts, Skills, & Problem Solving

APPROXIMATING SQUARE ROOTS Find the exact length x of the diagonal of
the square or rectangle. The value of x is between which two whole numbers?

t5ee Exploration 1, p. 401.)
9: . 10. =

CLASSIFYING REAL NUMBERS Classify the real number.

11. 0 12. V313 13. : 14. —Va
15. —1.125 16. 15;1 17. V—a9 18. V15

19. YOUBE THE TEACHER Your friend classifies V1141. .
Is your friend correct? Explain your reasoning. V144 is irrational.

20. MODELING REAL LIFE You cut a photograph into a right triangle for a
scrapbook. The lengths of the legs of the triangle are 4 inches and
6 inches. Is the length of the hypotenuse a rational number? Explain.

Real Numbers 21. {2 REASONING Place each number in the

/ \\ correct area of the Venn diagram.

Irrational a. the last digit of your phone number

b. the square root of any prime number

c. the quotient of the circumference of a circle
and its diameter

406 Chapter 9 Real Numbers and the Pythagorean Theorem



APPROXIMATING AN IRRATIONAL NUMEBER Approximalte the number to
the nearest (a) integer and (b) tenth.

22. Va6 23. —V105 24. V12
. . 'T Ilrr

25. V310 26. ,H"‘ 27. —ﬂlr.i“
4 o

COMPARING IRRATIONAL NUMBERS Which number is greater? Explain.

28. \125,V135 29. V22, V34 30. V100, —Va2
31. V5, 7 32. V130,V28 33. —V38, V250
T¢18) 1 USING TOOLS Use the graphing calculator screen to

Te14) 3.16227766| determine whether the statement is frue or false.

3.741657387| 34. To the nearest tenth, V10 = 3.1.

35. ‘Ihe value of V14 is between 3.74 and 3.75.

36. "v"; 10 lies between 3.1 and 3.16 on a number line.

USING THE PYTHAGOREAN THEOREM Approximate the distance between the
points to the nearest tenth.

37. (1.2).17,6) 38. (2,4),(7,2) 39. (—1,-3),(1,3)
40. (-6, —7),(0,0) 41. (-1,1),(7,4) 42. (—6,5),(—4, —6)
43, MODELING REAL LIFE 'The locations of several ?‘ J’I |
sites in a forest are shown in the coordinate plane. G RE LR
Approximate each distance to the nearest tenth. & ‘
L]
a. How far is the cabin from the peak? 3 ‘ —t
7 |
b. How far is the fire tower from the lake? ; Base Camp | |
Cabin | [F] | Lake
c. UHow faris the lake from the peak? 5432 1 2 3 4 5
d. You are standing at (—5, —6). How far T L] 2t
are you from the lake? T
| *|Peak |
44. WRITING Lxplain how to continue the methodin -~ 7 G 20 T T1

Example 2 to approximate V71 to the nearest
hundredth.

|5-:a!e:‘| umit = T km |

45. MODELING REAL LIFE 'The area of a four square
court is 66 square feet. Approximate the side
length s of the four square court to the nearest
whole number.

. MODELING REAL LIFE A checkerboard is

# squares long and & squares wide. 'The arca
of each square is 14 square centimeters.
Approximate the perimeter (in centimeters)
of the checkerboard to the nearest tenth.
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47. GEOMETRY The cube has a volume of 340 cubic inches. Approximaie
the length d of the diagonal to the nearest whole number. Justify
your answer.

43. CRITICAL THINKING On a number line, 7 is between 3 and 4.

a. lJse this information to draw a number line and shade a region
that represents the location of 7°. Explain your reasoning.

b. Repeat part (a) using the fact that 7 is between 3.1 and 3.2.

¢. Repeat part (a) using the fact that 7 is between 3.14 and 3.15.

@ NUMEBER 5ENSE Approximate the square rool to the nearest tenth.
49. V0.39 50. V1.19 51. V1.52

5. @ STRUCTURE Is 'L: a rational number? Is \ IE; a rational number? Explain.

53. MODELING REAL LIFE ‘The equation s° = 54r represents the
relationship between the speed s (in meters per second) of a
roller-coaster car and the radius r (in meters) of the loop.
Approximate the speed of a roller-coaster car going around the
loop shown to the nearest tenth.

54. OPEN-ENDED Find two numbers a and b that satisfy the diagram.

- —8— *r—t >

5 +a Wb 10

L Dic DEEPER TS equation d? = t* represents the relationship between
the mean distance d (in astronomical units) of a planet from the Sun and the
time ¢ (in years) it takes the planet to orbit the Sun.

a. Jupiter takes about 11.9 years to orbit the Sun. Approximate the mean
distance of Jupiter from the Sun to the nearest tenth.

b. 'lhe mean distance of Saturn from the Sun is about 9.5 astronomical units.
Approximate the time it takes Saturn to orbit the Sun to the nearest tenth.

56. MODELING REAL LIFE The equation h = —161° + 26 represents the
height h (in feet) of a water balloon ¢ seconds after it is dropped.
Approximate the time it takes the water balloon to reach the
ground to the nearest tenth. Justify your answer.

57. @ NUMBER SENSE Determine whether the statement is
sometimes, always, or never true. Explain your reasoning.

a. A rational number multiplied by a rational number is rational.

b. A rational number multiplied by an irrational number is rational.

c. Anirrational number muliiplied by an irrational number is rational.
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9.6

Learning Target:

Success Criteria:

'!% .._..

The Conver%e:f'f"ﬁ'f the‘

Pythagoreamgliheorem

Understand the converse of the Pythagorean Thearem.

* | can explain the converse of the Pythagorean Theorem.
= | can identify right triangles given three side lengths.
= | can identily right triangles in a coordinate plane.

FLORIDA
STANDARDS

MAFS.8.G.2.6

L

EXPLORATION 1

Math Practice

Use
Counterexamples
I the converse of

a lalse statement
always false?

EXPLORATION 2

"The converse of a statement switches the hypothesis and the conclusion.

Statement: Converse of the statement:

If p, then g. If g, then p.

Analyzing the Converse of a Statement
Work with a partner.

a.

Write the converse of each statement. ‘Then determine whether each
statement and its converse are frie or false. Explain.

o If1live in California, then 1 live in the United States.
» Ifmy heart is beating, then 1 am alive.

« If one figure is a translation of another fisure, then the figures
are congruent.

Write your own statement whose converse is true. Then write your
own statement whose converse is false.

The Converse of the Pythagorean Theorem
Work with a pariner.

.

Write the converse of the Pythagorean Theorem, Do you think
the converse is true or false?

Consider A DEF with side lengths a, b, and ¢ such thata® + b* = &,
Also consider & KL with leg lengths a and b, where the measure of
£ Kis 90" Use the two triangles and the Pythagorean Theorem to
show that the converse of the Pythagorean Theorem is true.

by, aim-g %

Section 9.6
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m Identifying Right Triangles

R Key ldea

Converse of the Pythagorean Theorem
If the equation a® + b% = ¢ is true for

the side lengths of a triangle, then the
triangle is a right triangle.

.

Tell whether each triangle is a right triangle.

410 Chapter 9

] a. a1 cm
- > Scm
iple
hﬁmﬂgmeanmp 40 cm
is a set of
mreapﬂi"ﬁm integers a2+ pt=c2

?
81 + 1600 = 1681

1681 = 1681 /

'The triangle is a right triangle.

24 ft

a’>+ b%=c?

2 v e
+ =
When using the 12°+ 18" =24
converse of the =
Pythagorean Theorem,

always substitute the J

?
144 + 324 = 576

468 + 576
length of the longest

fide forc.

Tr Y [t Tell whether the iriangle with the given side lengths is a

right triangle.

1. 28in., 21 in., 20 in.

The triangle is not a right triangle.

Real Numbers and the Pythagorean Thearem

Wiite the Pythagorean Theorem.
Substitute 9 for a3, 40 for b, and 41 for ¢
Evaluate the powers.

Add.

Write the Pythagorean Theorem.
Substitute 12 for a, 18 for b, and 24 for c.

Evaluate the powers.
Add.

2. 1.25 mm, 1 mm, 0.75 num




2units | | |

s —A8(3, 517
I Salet |
| I
I

4 units T
[ | | /1 |Sunits | |
(AW | | | ] |

1 unit | ™ 1C(3, 0)

1 | eunis 4 5 6 xi

o

Identifying a Right Triangle

Tell whether the points A(1, 1), B(3, 5), and C(3, 0) form a
right triangle.
Plot the points in a coordinate plane. The distance between points B

and C1is 5 units. Use the Pythagorean Theorem to find the distance dl
between points A and B and the distance d,, between points A and C.

Distance betiveen Distance betiveen
Points Aand B Points A and C
d]3=-”12 p 92 .ri22=12 92
d? =20 d’=5

d, = V20 d,= V5

lIse the converse of the Pythagorean Theorem to determine whether
sides with lengths 5, V20, and V5 form a right triangle.

(V20)2+ (V5)2 2 52
20 + 5 - 25

50, the points form a right triangle.

Tr | 4 It ‘Tell whether the points form a right triangle.
3. D(—4,0), E{—2,3), F(1,0) 4. Jj(4,1), K(1, —3), L(—3,0)

7

@ Self-Assessment for Concepts & skills ———

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

5. WRITING Explain the converse of the Pythagorean 'Theorem.

6. IDENTIFYING A RIGHT TRIANGLE Is a triangle with side lengths of
2 millimeters, 2.5 millimeters, and 3 millimeters a right iriangle?

7. IDENTIFYING A RIGHT TRIANGLE Do the points {—1,1), (—3, 5), and
(0, 8) form a right triangle?

8. WHICH ONE DOESN'T BELONG? Which set of numbers does
not belong with the other three? Explain your reasoning,

3. 6,8 6, 8, 10 512,13 Ve 24,25

P
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m Modeling Real Life

Ay

Ll | e 3o [ ]
¥ I | Comer of end zone

At
W

10. 15 DEEPER! TN TS hydrants in a neighborhood

You design a football play in which a player runs down the field, makes
a 907 turn, and runs to the corner of the end zone. Your friend ran the
play as shown, where each grid line represents 10 feet. Did your friend
run the play correctly?

Your friend ended in the corner of the end zone as planned.
Determine whether your friend made a 907 turn.

e

‘The start, turn, and end locations form iy (60, 50) |
a triangle. Use the Pythagorean Theorem T T T30&\ '
to find the side lengths of the triangle. i

)
e - ot 7
d, = V30* + 30% = V1800 feet EALELT:

1

d, = V50% + 50% = V5000 feet

=z I I A D
el % | | |
nt =

d, = V20% + 80% = V6800 feet

==k
Use the converse of the Pythagorean | | | | | 50ft (80, ~30)
Iheorem to determine whether the sides ' '
form a right triangle.

2

(visoo)? + (Vsooo )2 = (Vesoo)
1800 + 5000 — 6800
6800 = 6800 v

‘The sides form a right triangle. 5o, your friend made a 90° turn.

Your friend ran the play correctly.

J

9. You practice archery as shown. Determine whether the arrow is
perpendicular to the vertical support. Justify your answer.

are represented on a map. The coordinates of the fire
hydrants are (0, 0), (2, 5), and (7, y). The fire hydrants
are arranged in a right triangle, where y is a natural
number less than 10. Find y.

i@ Self-Assessment for Problem Solving —y

Solve each exercise. Then rate your understanding of the success criteria
in your journal.
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9.6

Practice @ 6o to BigldeasMath.com t gm)

HELP with solving the exercises.

» Review & Refresh

Approximate the number to the nearest (a) integer and (b) tenth.

1.

Va1 2. —V7 3. V25

‘Lhe figures are similar. Find x.

4.

'The ratio of the perimetersis2 : 5. 5. 'The ratio of the perimeters is 4 : 3.

)y

B Concepts, Skills, & Problem Solving

ANALYZING THE CONVERSE OF A STATEMENT Write the converse of the statement.

‘Then determine whether the statement and ils converse are frue or false. Explain.
(See Exploration 1, p. 409.)

6. Ifais an odd number, then a” is odd.

7. 1EABCDs a square, then ABCD is a parallelogram.

IDENTIFYING A RIGHT TRIANGLE Tell whether the triangle with the given side

lengihs is a right triangle.
8. 17 in. 9. 45 m 10.
11.5 ft
B il comaoh o
11. 4 mm, 19 mm, 23 mm 12, : mi, 1  mi, 12 mi 13. 1.4m, 48m,5m
14. MODELING REAL LIFE A post-and-beam frame for a shed is

15.

shown in the diagram. Does the brace form a right triangle
with the post and beam? Lxplain.

MODELING REAL LIFE A traffic sign has side lengths of
12.6 inches, 12.6 inches, and 12.6 inches. Is the sign a
right triangle? Lxplain.
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IDENTIFYING A RIGHT TRIANGLE Tell whether a triangle with the given side

lengths is a right triangle.
16. V63,9,12 17. 4,V15,6 18. V18, V24, Va2
; : a2+ pi=¢c?
19. YOU BE THE TEACHER Your friend determines ~ ~ — =
whether a triangle with side lengths of 3, V58, 3+ {\rﬁﬂa‘?:?‘?
and 7 is a right triangle. Is vour friend correct? O+ 58# 40

Lxplain your reasoning. :
The triangle is not a right triangle

IDENTIFYING A RIGHT TRIANGLE Tell whether the points form a right triangle.
20. (0,0),(0,5),(2,0) 21. (0,8),(2,2),(11,6) 22. (—1,0),(50), (2 —3)

23. (—1,-2)(2,6),(4, —1) 24. (—8,6),(7,9), (0, —13) 25. (0.5, 1.5), (7.5, 5.5), (9.5, 0.5)
26. @ LOGIC 'The equation a® + b* = ¢ is not true for a particular triangle

with side lengths of a, b, and ¢. What can you conclude about the
type of triangle?

27. MODELING REAL LIFE You spend the day
looking for hidden containers in a wooded area
using a Glohal Positioning System (GPS). You park
T yvour hike on the side of the road, and then locate
-10). Container 1 and Container 2 before going back to
Containes 10| ox your bike. Does your path form a right triangle?
[ . Lxplain. Each grid line represents 10 yards.

1 dl-CuntainE; >

| (20,” 20)|

28. The locations of a fishing boat,
buoy, and kayak are represented by the points
(0, 0), (16, 12), and (10, —5). Each unit represents
1 nautical mile.

a. Do the boat, kayak, and buoy form a
right iriangle?

b. ‘The boat travels at 8 nautical miles per hour.
How long does the boat take to reach the
buoy if the boat ravels directly toward it?

29, @ STRUCTURE ‘lhe vertices of a quadrilateral are (1, 2), (5, 1), (6, 2), and
(2, 0). Use the converse of the Pythagorean Theorem to determine whether
the quadrilateral is a rectangle.
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B Using the Problem-Solving Plan

1. 'The scale drawing of a baseball field has

1 ’
a scale factor of o Approximate the
i

distance from home plate to second base
_ on the actual baseball field to the
ik -Hl nearest tenth.

You know several measurements and the
scale factor in a scale drawing of a baseball
lield. You are asked to approximate the
distance from home plate to second base
on the actual baseball field.

Make a plan. 5 'The distance from home plate to second base is the Home Plate
hypotenuse of a right triangle. Approximate the distance
in the scale drawing to the nearest tenth. 'Then use the
scale factor to approximate the distance on the actual field.

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

2. You cut the wood cube shown into two identical triangular prisms.

"( Wi Approximate the surface area of cach triangular prism to the nearest
B } i tenth. Justify your answer.
| Ii ‘ liypolenuse Legs
ll.l E [ | £y "4 e
MBI V2 -
3. Complete the mapping diagram __
representing the relationship between vaz =
the lengths of the hypotenuse and the von -
legs of an isosceles right iriangle. -

Is the relationship linear? Explain. V200 _(—/
O

Performance Task Identify and Correct the Error!

At the beginning of this chapter, you watched a STEAM Video
called "Metronome Design.” 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  (2) & soteshsthcon o downiod

“.® 4/ blank graphic organizers.

» Review Vocabulary

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

VR square root, p. 374 theorem, p. 381 cube root, p. 390
} perfect square, p. 374 legs, p. 382 perfect cube, p. 390
F- radical sign, p. 374 hypotenuse, p. 382 irrational number, p. 402
: F_ radicand, p. 374 Pythagorean Theorem, p. 382 real numbers, p. 402
A . » Graphic Organizers
e You can use a Four Square to organize information about a concept. Bach 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 Pythagorean Theorem.

Definition
In any right triangle, the sum
of the squares of the lengths of
the legs is equal to the square
of the length of the hypotenuse.

Algebra Example
i . 624 82=c2
- 7]
- a 2ot = G564+ 64=¢c
o A4 mp 100 = c*
. b oy T0=¢
> gty
Definition | Examples 1
Choose and complete a graphic organizer Pesky pest | @ Dogflea
io help vou study the concepi. ‘;':;SP'”'*':'*'-" ® Cat flea
Flea
1. square roots _*-"-s(u;:;::'li?hhj"
i Please remove
2. cube roots Zat[ 51 My name from ]
. E gl
3. ratonal numbers this callmg list:
4. irrational numbers o
5. real numbers
6. converse of the Pythagorean Theorem

*I'm taking a survey for my Four Square.
How many fleas do you have?”
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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.

v

1 2 3 4
| can do it | can do it on | can teach
kSRR Vet with help. my own. someone else.

- 9.1 Finding Square Roots (op. 373-350)

- kLearning Target: Understand the concept of a sguare root of a number.

Find the square root(s).

1. V1 2 myh 3. +V169
125
Evaluate the expression.
4. 15 —4Y36 5. {242 6. (Vo - 12
6 3

7. 'The total area of a checkerboard is

256 square inches. What is the side length
(in inches) of one of the small squares? .

u_earning Target: Understand the Pythagorean Theorem.

Find the missing length of the triangle.

8.

10.

11.

12 in. b .

35 in.

05 a
You lean a 13-foot ladder on a house so the bottom of the ladder is
5 feet from the house. From the top of the ladder, you can safely reach
another 4 feet higher. Can you reach a window that is located 13 feet
above the ground? Explain.

Find the distance hetween { —6, 8) and (10, —1).
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L 93 Finding Cube Roots (pp. 389-399)

Learning Target: Understand the concept of a cube root of a number

Find the cube root.

12. V—2197 3. 3.5 14. 3"
V343 27

iy

15. Ewvaluate the expression 25 + IV —61.

= - = I L
16. Solve the equation —55 = 4_1'3 + 73,

17. You are shipping a puzzle cube to your
friend using the cube-shaped box shown.
What is the difference between the heighi
of the puzzle cube and the top of the box
when you place the cube in the box?

V=216 cm?

9.4 Rational Numbers (pp. 395-400)

\__Learning Target: Convert between different forms of rational numbers.

Write the fraction or mixed number as a decimal.

18. —2° 19. 7 20. 3"
51 ] 9

21. Write 1.36 as a mixed number,

22. 'The gas mileage of a hybrid car is
3.03 times the gas mileage of a regular
car. The regular car averages 24 miles
per gallon, Find the gas mileage of
the hybrid car.

23. Your friend’s cat weighs 0.83 times the weight of your cat. Your friend's
cat weighs 10 pounds. How much more does your cat weigh than your
friend’s car?

24. Anapple dessert recipe makes 2.3 pounds of dessert and serves 6 peaple.
What is the serving size (in pounds)?
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Irrational Numbers (pp. 401-408)

Learning Target: Understand the concept of irational numbers.

Classify the real number.
25. 0.815 26. V101 27. V4

Approximate the number to the nearest (a) integer and (b) tenth.

28. V14 29. Vg0 30. V175
31. Which is greater, V48 or €1277 Explain.

32. Approximate the distance between (—2, —5) and (3, 5) to the nearest tenth.

3

; v A :
33. 'lhe equation d = — represents the relationship

between the distance d (in meters) needed to stop a
vehicle and the velocity v (in meters per second) of the
vehicle. Approximate the velocity of the vehicle when it
takes 40 meters to stop.

9.6 The Converse of the Pythagorean Theorem (pp. 409414

Learning Target: Understand the converse of the Pythagorean Theorem.

Tell whether the triangle with the given side lengths is a right triangle.

34, ?E! 35. JKerrtown
e, 98 mi ;
30.5 ft 5 5 ft "._‘ Tiems = __Sd'IE”"-"IPHE
]
20 ft 104 mi - /
.. <40 mi

1

Nicholton

36. 'lell whether the points A(1, —1), B(3, —4), and (4, 1) form a right triangle.

37. You want to make a wonden border around a flower bed
in the shape of a right riangle. You have three pieces
of wood that measure 3.5 meters, 1.2 meters, and
1.9 meters. Do these pieces of wood form a right triangle?
If not, explain how you can cut the longest piece of wood
to make a right triangle.
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&4 Practice Test

1. Find —V 1600,

. 2. Find o — =,
( V  ea
|
Lvaluate the expression.
e 3. 12+ 8V16 a (ViP5
. ! 5. Find the missing length of the triangle. .
b
'il
o a
24 |n
Classify the real number.
6. 167 7. —Va9
A
8. Approximate V 83 to the nearest (a) integer and (b) tenth.
P 9. Write 1.21 as a mixed number,
£1LENE
'y 10. ‘lell whether the triangle is a right triangle.
80 mm 29 mm
89 mm
4 ' _ Approximaie the distance between the poinis to the
. nearest tenth, if necessary.
" ' 11. (-2,3),(6,9) 12. (0, —5),(4,1)
4 13. How high is the hand of the superhero balloon
: above the ground?

14. 'The area of a circular pool cover is
314 square feet. Write and solve an
equation to find the diameter of the
pool cover. Use 3.14 for m

15. Five roads form two triangles. What is
the value of ¥? Justify your answer.
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Cumulative Practice

1. 'lhe period 1"of a pendulum is the time
(in seconds) it takes the pendulum
to swing back and forth once. The
b period can be found using the formula
o T'= 1.1V L, where L is the length (in feet)
of the pendulum. A pendulum has a
length of 4 feet. What is the period
of the pendulum?

A. 225ec

C. 44sec

2. What is the value of y = 5 — 2x
when x = —37

B=1 G 1
H. 4 . 11

3. Which graph represents the linear equation 3x + 2y =12%

A. B | l §r
' -.,\. 4
< - \\3
1 3 4 I.\N‘\
* -\\"-\ =
- Lo SR N
EXNEEER Y ]
C [ ir] ‘ D.
[ 54— —
!
i
I 3 . 3 : : |
HBEEERER
T 1+ + -I —+ 1
| ¥ | |
; i ; (—3
4. Which expression is equivalent to f—'ﬂ']'?
E (-3 G. (—3)°
H. o’ S
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5. Afootball field is 40 yards wide and 120 yards long. Approximate the
Think distance between opposite corners of the foothall field to the nearest tenth.
Solve Show your work and explain your reasoning.

=,

A computer consultant charges $50 plus $40 for each hour she works. The
consultant charged $650 for one job. This can be represented by the equation
below, where i represents the number of hours worked.

40k + 50 = 650

How many hours did the consultant work?

7. Which iriangle is not a right triangle?

45 ft
24 H

8. What is the distance between (—3, —1)and (-1, —5)?
FViz G. V20

H. Va0 L. V52

. An airplane flies from City 1 at (0, 0) to City 2 at (33, 56) and then to City 3 at
(23, 32). What is the total number of miles it flies? Each unit represents 1 mile.

10. 'The national debt of Country A is $3498,038,013,519. The national debt of
Country B is $2,137,348,918. Approximately how many times greater is the
debt of Country A than the debt of Country B?

A. 2 times greater B. 2{times greater

C. 133 times greater D. 200 times greater
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F. (2,4)

11. What is the solution of the system? ¥ \

/

I
= b S & &

G. (3,0)

s

H. (4,2) i |l z/'i T Q\ai

. (5,0)

12. In the diagram, lines £ and m are parallel. Which angle has the same

measure as < 17

- i= -
34
als .
7|6 m
A. /2 B. Z5
C. 27 D. 28
13. Which graph represents the linear equation y = —2x — 22
E G.
3 2 4x
H. I
s B

Cumulative Practice




Volume and
Similar Solids

Volumes of Cylinders
Volumes of Cones
Volumes of Spheres

Surface Areas and Volumes
of Similar Solids

s N BEND

NCE

SHION , MED

\

~

Chapter Learning Target:
Understand volume,

Chapter Success Criteria:
I can explain how to find the wolumes of
cylinders, cones, and spheres.
I can use formulas to find volumes
of solids.
B [ can find missing dimensions of selids.
m | can find surface areas and volumes of
similar solids.




Performance Task

Canning Salsa

You can estimate the volumes of ingredients to predict the
total volume of a finished recipe. In what other real-life
situations is it helpful to know the volumes of abjects?

Watch the STEAM Video “Canning Salsa” Then answer
the lollowing questions.

1. You can approximate the volumes of foods by
comparing them to common solids, A cube of cheese
has side lengths of 3 centimeters. What is the volume of
the cheese?

. 'The tahle shows the amounts x (in cubic inches) of
tomato used to make y cubic inches of salsa.

Tomato, x d
Salsa, ¥ : 12

a. Is there a proportional relationship between
xand y? justify your answer.

b. How much tomato do vou need to make
15 cubic inches of salsa?

Packaging Salsa

After completing this chapter, you 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 jar and a shipping box.

You will be asked questions about how to package jars
of salsa. Why is it helpful to know how many jars of salsa
fitin one box?




How does the volume of the stack
of dimes compare to the volume
of a single dime?

How does the volume of the stack
of nickels compare to the volume
of the stack of dimes? Explain your
reasoning. ( The height of each
stack is identical.)

How does the volume of each stack change when you double the
number of coins?

LOGIC Your friend adds coins to both stacks so that the volume of
the stack of dimes is greater than the volume of the stack of nickels.
What can you conclude about the number of coins added to each
stack? Explain your reasoning.

Vocabulary

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

cone hemisphere
sphere similar solids




b - %

10 o 1 Volumes ffC_yIind'ers'i-

Learning Target: Find the volume of a cylinder.

Success Criteria: = | can use a formula to find the volume of a cylinder
* | can use the formula for the volume of a cylinder to find & missing dimension.

Exploring Volume

;f. ; Work with a pariner.
" FLORIDA
STANDARDS a. Lach prism shown has a height of i units and bases with areas of
MAFS.8.G39 B square units. Write a formula that you can use to find the volume of
each prism.
B
B
h kK h
Triangular Prism Rectangular Prism Pentagonal Prism
C 8 3
[ ] h
Math Practice
Find Entry Points
What does a reqular Hexagonal Prism Octagonal Prism
polygon with an area
o m units start b. How can you find the volume of a prism with bases that each have
0] like 2s you s
increase the number 100 sidagd
x_n! v A ¢. Make a conjecture about how to find the volume of a cylinder.

LExplain your reasoning.

| EXPLORATION 2 Finding Volume Experimentally

Work with a partner. Draw a net for -":"i':':.r__

a cylinder. 'Then cut out the net and ‘L
use tape to form an open cylinder. :"'-.r,L
Repeat this process to form an open i

cube. The edge lengih of the cube
should be greater than the diameter
and the heizght of the cylinder.

a. llse your eonjecture in Exploration 1
to find the volume of the cylinder.

b. Fill the cylinder with rice. 'Then pour the rice into the open cube.
Find the volume of rice in the cube. Does this support your answer
in part {a)? Explain your reasoning.
Section 10.1 Wolumes of Cylinders 427



) m Key ldea

oy b e

] Volume of a Cylinder area of base, B
The slanted . B G T
figure is called an Words ‘lhe volume V of a cylinder '
obfigue sofid. Volumes is the product of the area _
of oblique }"ﬂ'idf- are of the base and the height naght.f
calculated in the same of the cylinder.
way as volumes of
\ right solids. Algebra V= B
.
m Finding the Volume of a Cylinder ~\
Q‘ Find the volume of the cylinder. Round your answer to the nearest tenth.
- 5 V=Bh Write the formula for volume. @
=" o |
BE"-’E'""‘: _‘g v = wrth = w{3)%(6) Substitute,
can
:‘ﬂ find the volume = 547 = 169.6 Use a calculator, b.m
of a gylinder.
The volume is about 169.6 cubic meters.
Try It
1. Find the volume of a cylinder with a radius of 4 feet and a height of
15 feet. Round your answer to the nearest tenth. =

m Finding the Height of a Cylinder N

Find the height of the cylinder. Round your answer to the nearest
whole number.

The diameter is 10 inches. So, the radius is 5 inches. h
V' =8h Write the formula for volume. 10 it
114 = #{5)%(h) Substitute. 1
314 = 257h Simplify.
d=Hh Divide each side by 25 Motianie = 3543

The height is about 4 inches.

Try It
2. Find the height of the cylinder at the left. Round your answer
s cogtlf to the nearest tenth. __j
DiUme = cm-
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m Finding the Radius of a Cylinder ™

Find the radius of the cylinder. Round your answer to the nearest

r whole number.

e T V= Bh Write the formula for volume.
226 = mri(8) Substitute.
Bt e
il Divide each side by 8.
8w
L [226 iz -
‘\' g r Take the positive square root of each side.
Volume = 226 ft? i
3=r Use a calculator.

The radius is about 3 feet.

Tr Y [t Find the radius of the cvlinder. Round vour answer to
the nearest tenth.

3. 4.
Volume = 564 mm?
Volume = 28 m? _‘)
w0
: —
v=@ Self-Assessment for Concepts & skills ———
- Solve each exercise. Then rate your understanding of the success criteria
in your journal,
4 .,rgf_f_h 5. FINDING THE VOLUME OF A CYLINDER Find the volume of the cylinder
=2 at the left. Round your answer to the nearest tenth.
F5yd 6. FINDING THE HEIGHT OF A CYLINDER Find 5 L 7
the height of the cylinder at the right. Round ‘l .
yvour answer to the nearest tenth. 4
7. DIFFERENT WORDS, SAME QUESTION Volume = 340 ft*
Which is different? Find "both” answers.
How much does it take to fill the cylinder? T JSen o J.CITH
What is the capacity of the cylinder?
12 em
How much does it take to cover the cylinder? _ .
E 9
How much does the cylinder contain? g

P
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m Modeling Real Life ~\

You use the cylindrical barrel shown to collect and study

’ rainwater. About how many gallons of water can the barrel
hold? (1 fi® = 7.5 gal)

Find the volume of the cylinder. The diameter is 1.8 feet. So, the
radius is 0.9 foot.

V= Bh Write the formula for volume.
= #{0.97%(2.3) Substitute,
= 1.8637 Simplify.

50, the barrel can hold 1.863 7 cubic feet of water. To find the number
of gallons it can hold, multiply the volume by the conversion

factor *> g;ﬂ_
i 1.8 ft I
s T:5gal
186376 % 25T = 44 gal
Lit
5o, the barrel can hold about 44 gallons of water. __/J
il

W —
| —

=/ Self-Assessment for Problem Solving —

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

8. How much salsa is missing from
the jar? Lxplain your reasoning.

9. A cylindrical swimming pool has

a circumference of 187 feetand a 10
height of 4 feet. About how many MII D
liters of water are necded to fill the WET W 18 2.
swimming pool to 85% of its total i
volume? Justify your answer.
(1f*=28.3L)

10. 18 EEEFER! A company creates two designs for a cylindrical soup

can. {lan A has a diameter of 3.5 inches and a height of 3.6 inches. Can
B has a height of 4.9 inches. Each can holds the same amount of soup.
Which can requires less material to make? Explain your reasoning.

aF
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10.1 Practice @ Go to BigldeasMath.com o gm)

HELP with solving the exercises.

» Review & Refresh

Tell whether the triangle with the given side lengths is a right triangle.
1. 20m, 21 m, 29 m 2. lin,24in., 2.6in. 3. 61t 8ft 1060

Write the number in standard form.

4. 3.9 x10° 5. BTX1072 6. 6.21 x 10"
7. Which ordered pair is the solution of the linear system 3x + 4y = —10
and 2x — Ay = 0%
A. (—6,2) B. (2, —6) L (—2,~1) B3 f—F =~ll)

> Concepts, Skills, & Problem Solving

FINDING VOLUME ‘lhe height I and the base area B of a cylinder are given. Find the
volume of the cylinder. Write your answer in terms of 7. (See Explorations 1 and 2, p. 427)

8. h = 5umnits 9. h =2 units 10. h = 4.5 units

B = 4w square units B = 25 square units = 16 square units

FINDING THE VOLUME OF A CYLINDER Find the volume of the cylinder. Round your
answer to the nearest tenth.

11. /_,,-—'— ' _;?W 12 7 in. 13. e
{1
B ft S_Lﬂ

14. 5 ft 15. 16.
1_4?_ cm
g .
i
[ L
-‘7 L i B cm
10 ft £
< Bin. :
17. (P REASONING Without calculating, == i 8in,
which of the solids has the greater @i :
volume? Explain. § e IR
s = 8 in.
Bin.
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FINDING A MISSING DIMENSION Find the missing dimension of the cylinder.
Round vour answer to the nearest whole number.

18. Volume = 10,0007 in.” 19. Volume = 3785 cm® 20. Volume = 600,000 cm®
—r— —r—

21.

25. W REASONING A cylinder has a surface area of

26.

27.

19 cm

e

32 in.

h

1_'__‘,..--""'

MODELING REAL LIFE A cylindrical hazardous wasie container has a
diameter of 1.5 feet and a height of 1.6 feet. About how many gallons of
hazardous waste can the container hold? (1 ft® = 7.5 gal)

CRITICAL THINKING How does the volume of a cylinder change when its
diameter is halved? Lxplain.

23. @ PROBLEM SOLVING A traditional “square” bale of hay is
actually in the shape of a rectangular prism. lis dimensions
are 2 feet by 2 feet by 4 feet. How many square bales contain the
same amount of hay as one large “round” bale?

24. MODELING REAL LIFE A tank on aroad roller is filled with
water to make the roller heavy. The tank is a cylinder that
has a height of 6 feet and a radius of 2 feet.
About how many pounds of water can
the tank hold? (One cubic foot of
water weighs about 62.5 pounds.)

Round Hay Bale

1850 square meters and a radius of 9 meters. Estimate
the volume of the cylinder to the nearest whole number.

DI& 33228 Water flows at 2 feet per second through a cylindrical pipe with a
diameter of 8 inches. A eylindrical tank with a diameter of 15 feet and a height of 6 feet
collects the water.

a. What is the volume (in cubic inches) of water flowing out of the pipe
every second?
b. What is the height (in inches) of the water in the tank after 5 minutes?

c. How many minutes will it take to fill 75% of the tank?

L]

PROJECT You want to make and sell three different sizes of
cylindrical candles. You buy 1 cubic foot of candle wax for
%20 to make 8 candles of each size.

a. Design the candles. What are the dimensions of each size
of candle?

b. You want to make a profit of $100. Decide on a price for
each size of candle. Explain how you set your prices. -
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Learning Target: Find the volume of a cone

Success Criteria: = | can use a formula to find the volume of a cone.
* | can use the lormula for the volume of a cone to find a missing dimension.

You already learned how the volume of a pyramid relates to the volume of a
prism. In this exploration, you will discover how the volume of a cone relaics
to the volume of a cylinder.

FLORIDA
STANDARDS

MAFS.BG.39
A cone is a solid that has one circular base and one vertex.

vertex-
T

area of base.— B

3OO Finding a Formula Experimentally

Work with a pariner. Use a paper cup thai is shaped like a cone.
Measure the height of the cup and the diameter of the circular base. Use
these measurements to draw a net for a cylinder with the same base and
height as the paper cup. Then cut out the net and use tape to form an

open cylinder.

a. Find the volume of the cylinder.

b. Fill the paper cup with rice. Then pour the
rice into the cylinder. Repeat this uniil
the cylinder is full. How many cones
does it take to fill the cylinder?

Math Practice

Analyze
Relationships

How does the volume
of a cone relate to the
volume of a cylinder?

¢. Use your result io write a formula for
the volume of a cone.

d. Use your formula in part (c) to find the volume
of the cone. How can you tell whether your answer |
is correct?

e. Do you think your formula for the volume of a cone
is also true for obligue cones? Explain your reasoning.
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Key Vocabulary i) @ﬂ Key ldea

cone, p. 433

Volume of a Cone Right Cone Oblique Cone

height, h

i

Words lhe volume Vof a cone is one-third
the product of the area of the base
and the height of the cone.

Algebra V= Bk : "
k = ‘area of base, B

m Finding the Volume of a Cone N

Find the volume of the cone. Round your answer to the nearesi tenth.

] ‘The diameter is 4 meters. 5o, the radius is 2 meters.
- I )
B ri you V= 311'}': Write the formula for volume,
T A
hee V= I.qff?h to I . :
canuse v — 3 ¢ = w(2)°(6) Substitute.
o
find the yolume
a cone- = 8w=25.1 Use a calculator.

The volume is about 25.1 cubic meters,

Try It
1. Find the volume of a cone with a radius of 6 centimeters and a height
of 15 centimeters. Round your answer to the nearesi tenih. _,)

m Finding the Height of a Cone N

Find the height of the cone. Round your answer to the nearesi tenth.
V= ;Hh Write the formula for volume.

956 = ;mm?{ h) Substitute.

956 = 27wh Simplify.

113=h Divide each side by 27 .

Volume = 956 ft’
Volume = 7200 yd~ Ihe height is about 11.3 feet.
h
- Try It
= 2. Find the height of the cone at the lefi. Round your answer to the
nearest tenth.
15 yd _./J
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v="gn
]
80 = lmfzf_ﬂ}
3
80 = 37r°
: 80 _ o
Yolume = 80 in.” -
B0
f2 -
a3
29=r

m Finding the Radius of a Cone

Find the radius of the cone. Round your answer to the nearest tenth.

Write the formula for volume.

Substitute.

Simplify.

Divide each side by 3w

Take the positive square root of each side.

Use a calculator.

The radius is ahout 2.9 inches.

Tr y It ¥ind the radius of the cone. Round your answer (o
the nearesi whole number.

3.

Volume = 183 ft'

o

4,

Volume = 46 m?

N

j

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

in your journal.

5. FINDING THE VOLUME OF A CONE Find the volume of a cone with a
diameter of 10 yards and a height of 12 yvards. Round vour answer to

the nearest tenth.

FINDING A MISSING DIMENSION OF A CONE Find the missing
dimension of the cone. Kound your answer to the nearesi tenth.

6. fr

.d

Volume = 18w In.

7.

3

Volume = 16.5 cm?

>-® Self-Assessment for c oncepts & Skills —

Section 10.2 Volumes of Cones
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m Modeling Real Life ™

You must answer a irivia question before the sand in the timer falls to the
bottom. Each second, 50 cubic millimeters of sand fall. How much time

do you have to answer the guestion?

— 30 mm —

10 mm

Use the formula for the volume of a cone to find the volume of the
sand in the timer.

V= ::Hh Write the formula for volume.
- :: w{10)°(24) Substitute.
= 800 Simplify.
L 'The volume of the sand is 8007 cubic millimeters. Use the rate at which the

sand falls to determine how much time vou have to answer the question.

—
BO0T PRI X == 50,27 sec
50

50, you have about 50 seconds to answer the question.

=@ Self-Assessment for Problem Solving —

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

8. A stalactiteis a mineral formation that hangs from the ceiling of a cave.
A cone-shaped stalactite has a height of 48 centimeters and a base
circumference of 3.57 centimeters. What is the volume of the stalactite?

9. Astore sells two cone-shaped funnels. What is the height of each
funnel? (1 pt = 28.875in.%)

4.5 Mg

Volume: 0.5 pint Volume: 1 pint

10. You fill cone-shaped pastry bags with icing to a height of 1 foot and
a diameter of 3.5 inches. You use about 1.35 cubic inches of icing
per cupcake. About how many cupcakes can you decorate with
2 bags of icing?
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1 Go to BigldeasMath.com to get
1 0 - 2 P ra Ctlce 9 HELP with solving the Exertises_)

P Review & Refresh

Find the volume of the cylinder. Round your answer to the nearest tenth.

1. Icm 2. 2t 3. /—"EEF\
j T &ﬁ 5 yd

Iom

Solve the equation.
g =0y 5 —6=y*+2 6. 2k —33=95

W Concepts, Skills, & Problem Solving

FINDING A VOLUME 'lhe heighi k and the base area B of a cone are given. Find the
volume of the cone. Write your answer in terms of . (5ee Exploration 1, p. 433))

7. h = bunits 8. h =Y units

B = 4 square units B = 5w square units

FINDING THE VOLUME OF A CONE Find the volume of the cone. Round your answer (o
the nearest tenth.

9. 10. 11.
-3 M
4 in. h
4]

B m

12. 2t ﬂ 1§ 13: 5 cm 14. g yd

16. 17. 4 cm
10 Im.
“8cm
5

5 in.

15.
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3cm 18. @D STRUCTURE ‘Ihe inside of each glass is
? fm shaped like a cone. Which glass can hold
more liquid? How much more?

8 cm 10 cm
‘»..__.-f q‘-—..-f
Glass A& Glass B

FINDING A MISSING DIMENSION OF A CONE Find the missing dimension of the cone.
Hound vour answer to the nearest tenth.

19. Volume = I;wﬁg 20. Volume = 225 cm® 21. Volume = 3.6in?

T 5§

h
J_ 4.2in.

i | =

i
—10 cm—i

22. FINDING A MIS5ING DIMENSION OF A CONE 'lhe volume of a cone with a height
of 10 meters is 20 cubic meters. What is the diameter of the cone?

23. MODELING REAL LIFE Water leaks from a crack in a cone-shaped vase at a rate
of 0.5 cubic inch per minute. The vase has a height of 10 inches and a diameter
of 4.8 inches. How long does it take for 20% of the water to leak from the vase

when it is full of water?

F— 8om—

24, LY F32=4 You have 10 gallons of lemonade _

to sell. (1 gal = 3785 em?)
a. lach customer uses 1 paper cup. w-i
The cups are sold in packages of 50. - £ | L

How many packages should you buy? v ki Wy

b. low many cups will be left over if you L — i

sell 80% of the lemonade?

25. @ STRUCTURE 'The cylinder and the cone have the
same volume. What is the height of the cone?

ﬂ v l 26. CRITICAL THINKING In Example 4, you use a different
= ..“-, timer with the same dimensions. 'The sand in this timer
2% has a height of 30 millimeters. How much time do you
have to answer the question?

cm

27. @ REASONING A vapor cone is a cloud of condensed water
that forms when an aircraft breaks the sound barrier. How does 1
doubling both the diameter and the height affect the volume of
the vapor cone?
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Learning Target: Find the volume of @ sphere.

Success Criteria: = | can use a formula to find the volume of a sphere.
* | can use the lormula for the volume of a sphere 1o find the radius.
= | can find volumes of composite solids.

A sphere is the set of all points in space that are the same distance from a
Elfgﬁg:nns point called the center. The radius r is the distance from the center to any
‘ point on the sphere. A sphere is different from the other solids you have
studied so far because it does not have a base.

MAFS.8.G.3.9

radius, r

e e

EXPLORATION 1 Finding a Formula Experimentally

Work with a partner. Use a plastic ball similar to
the one shown. Draw a nei for a cylinder with a
diameter and a height equal to the diameter of
the ball. ‘Then cut out the net and use tape to form

an open cylinder.

a. How is the height i of the cylinder related
to the radius rof the ball?

b. Cover the ball with aluminum foil or
tape. Leave one hole open. Fill the ball
with rice. Then pour the rice into the

cylinder. What fraction of the cylinder
MH"I PHE“':E is filled with rice?

Look for Structure
i %
::rhﬁ:: mzfﬂ;: ¢. Use your result in part (b) and the formula ‘
eylinder to be equal for the volume of a cylinder to write a |
1o the diameter of formula for the volume of a sphere. |
\_ﬂ'E sphere? Explain your reasoning,
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Key Vocabulary ff3) m Ksy ldea

sphere, p. 435

hemisphere, p. 442 Volume of a Sphere

Words ‘lhe volume Vof a sphere is the radius, r

product nf: srand the cube of

the radius of the sphere.

Algebra V- :wr” v
\

m Finding Volumes of Spheres ~\

Find the volume of each sphere. Hound your answer to the nearest tenth.

a. b. //

I ———

f =77 10t 1
. -t' g ] + ’ 4 3
V= - T Write the formula for velume, V= - o
=2 (1) Substitute for r. = ::'«.lrf:':]H
3 f
256 ’ : S
= T Simplify. — T
3 plity 3
== 258.1 Use a calculator. = R73.6
Ihe volume is about The volume is about
268.1 cubic centimeters. 523.6 cubic feet.

Tr Yy It rind the volume of the sphere. Round your answer to the
nearest tenth.

1. 2.

\ 4
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m Finding the Radius of a Sphere

Volume = 288+« in.3

e

Find the radius of the sphere.

V= ;rr3 Write the formula for volume.

2887 = :rr"‘ Substitute 288 for V.

; 4 3 .

2887 = 5 r Multiphy.

3 3 4w 4 L1 ;
2By =  -—r Multiplication Property of Equality
dar 49t D
216 = r’ Simplify.

T}ﬁ = ":"Jr?' Take the cube root of each side.

G=r Simplify.
The radius is 6 inches.

r.ﬂ’ It ¥ind the radius of the sphere. Round your answer to the
nearest tenth if necessary.

3. 4.

4 4

Volume = 36+ md Volume = 14 in3

>

=@ Self-Assessment for Concepts & skills ———

- ——

" I3ecm 0

L 4

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

5. FINDING THE VOLUME OF A SPHERE Find the volume of the sphere.
Round your answer to the nearest tenth.

6. FINDING THE RADIUS OF A SPHERE Find the radius of a sphere with
a volume of 45007 cubic yards.

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

J
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m Modeling Real Life

A hemisphere is one-half of a sphere. The topofthe —
silo is a hemisphere with a radius of 12 feet. What :
is the volume of the silo? Round your answer to

the nearest thousand. )
52 ft
theproblem. ~ You are given the dimensions of a silo that is made
e g
: up of a cylinder and a hemisphere. You are asked

to find the volume of the silo.

Makeapian. . Break the problem into parts. Find the volume of the
cylinder and the volume of the hemisphere. Then add
the volumes to find the total volume of the sila.

ks 'Ihe radius of the hemisphere is 12 feet. So, the cylinder has
~ 7 aheightof 52 — 12 = 40 feet.

q Cylinder Hemisphere
A composite solid 15
4 solid made Up of mﬂ:;
mme_d'.mmsmn
ERCH figures. Check Reasonableness
The volume of the silo is
less than the volume of a
B i cylinder with a height of
V= Bh V= sy | 52 feet and a radius of
., I 4 12 feet.
= w(12)*(40) =« af12)
= ¥ V= m(12)%(52)
= HT60 = 1152w
] g ~ 24,0006 v
S0, the volume is 57607 4 11527 = 69127,
or about 22,000 cubic feet. __/‘
olde
=]

SZ_Q Self-Assessment for Problem Solving —y

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

&. Insphering, a person is secured inside a
F—6cm— small, hollow sphere that is surrounded by
a larger sphere. lThe space between the
spheres is inflated with air. What is the
volume of the inflated space? Explain.

9, L DEEPER! A vendor sells cones filled with frozen yogurt, as shown.
The vendor has 4 cylindrical containers of frozen yogurt, each with a
diameter of 18 centimeters and a height of 15 centimeters. About how
much money will the vendor make when all of the frozen yogurt is sold?
Justify your answer. Y
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10.3 Practice @ Go to BigldeasMath.com o gm)

HELP with solving the exercises.

» Review & Refresh

Find the volume of the cone. Round your answer to the nearest tenth.

1. 2 ft 2. 3.

.

6 ft 3

=

LEvaluate the expression. Write your answer in scientific notation.
4. (1.6 107 + (3.9 % 107) 5. (14X 1071 + (2.8 x 10%)
6. A personwho is 5 feet tall casts a 6-foot-long shadow. A nearby Hagpole
casts a 30-foot-long shadow. What is the height of the flagpole?

A. 251t B. 29ft C. 361t D. 10ft

W Concepts, Skills, & Problem Solving

FINDING VOLUME ‘The radius r of a sphere is given. Find the volume of the sphere.
Write your answer in terms of 7. (See Exploration 1, p. 439.)

7. r= 6 units 8. r =12 units 9. r =10 units

FINDING THE VOLUME OF A SPHERE Find the volume of the sphere. Round your
answer io the nearest tenth.

FINDING THE RADIUS OF A SPHERE Find the radius of a sphere with the given volume,
Hound your answer to the nearest tenth if necessary.

3

16. Volume = 9727 mm 17. Volume = 4.57cm’ 18. Volume = 180 fi®
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h 4 19. MODELING REAL LIFE 'The globe of the moon hasa
radius of 13 centimeters. Find the volume of the globe.
Round your answer to the nearest whole number.

20. MODELING REAL LIFE A softhall has a volume of about
29 cubic inches. Find the radius of the softball. Round
your answer to the nearest tenth.

21. @ REASONING A sphere and a right cylinder have the
same radius and volume. Find the radius r in terms of

the height ki of the cylinder.

FINDING VOLUME Find the volume of the composite solid. Round your answer Lo
the nearest tenth.

22.

25. @ PROBLEM S0LVING A cylindrical container of three rubber balls
has a height of 18 centimeters and a diameter of & centimeters. Each ball
in the container has a radius of 3 centimeters. Find the amount of space
in the container that is not occupied by rubber balls. Round your answer
to the nearest whole number.

26. Ll DEEPER! ‘The basketball shown is

packaged in a box that is in the shape of a
cube, The edge length of the box is equal 1o
the diameter of the basketball. What are the
surface area and the volume of the box?

Volume = 121.57 in.?

27. @ PROBLEM SOLVING 'The inncr core of
Larth begins about 3200 miles below the
surface of Earth and has a volume of about
581,000,000 cubic miles. Approximate the
radius of Earth. Justify your answer.

28. @ LOGIC Your friend says that the volume ofa
sphere with radius ris four times the volume of
a cone with radius r. When is this true? Justify
yOur answer.
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10 4 Surface Areas and ":
gn Volumes.--j__milar Solid

Learning Target: Find the surface areas and volumes of similar solids.

Success Criteria: = | can use corresponding dimensions (o determine whether solids are similar.
* | can use corresponding dimensions {o find missing measures in similar solids.
= | can use linear measures o find surlace areas and volumes of similar solids.

LT Comparing Similar Solids

Work with a pariner.
FLORIDA
STANDARDS a. You multiply the dimensions of the smallest cylinder by different factors to
Applying ' create the other four cylinders. Complete the table. Compare the surface
MAFS.B.G.3.9

arca and volume of each cylinder with the surface area and volume of the
smallest cylinder.

Radius 1 2 3 4 5
Height 1 2 3 4 5
Surface Area

Volume

b. Repeat part {a) using the square pyramids and table below.

b

Math Practice

Maintain Base Side 6 12 18 24 30
Oversight
ight 9

When the dimensions Height 4 8 12 16 20
of a solid are Slant Hei 5 10 15 20 25
multiplied by a factor Height 2 3 )
of k, how many times Surface Area
greater is the surface :

L_area? the volume? , Volume
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10.4 Lesson

Similar solids are solids that have the same shape and proportional

Key Vocabulary " @ corresponding dimensions.
similar solids, p. 446

m Identifying Similar Solids ~\

Cylinder B Which cylinder is similar to Cylinder A? Cylinder A

Check to see if corresponding dimensions

are proportional. g 4m
Cylinder A and Cylinder B

HeightofA _ 4 Radius of A _ &
HeightofB 3 Hadiusof B 5

Cylinder A and Cylinder C
T HeightofA 4 Hadiius ofA & 4 Progoetiaisd
Heightof C 5 Radivsof C 7.5 &5

50, Cylinder C is similar to Cylinder A.

Try It

1. Cylinder D has a radius of 7.5 meters and a height of 4.5 meters.
Which cylinder in Example 1 is similar to Cylinder D? __/

Mot proportional

Cylinder C

m Finding Missing Measures in Similar Solids —y

The cones are similar. Find the missing slant height £.
RadiusofX _ Slant height of X
Radiusof¥  Slant height of ¥
e Substitute.
7 £
54 =91 Cross Products Property
f =182 Divide each side by 5.
‘The slant height is 18.2 yards.
|
Trr It | 20in. 3 in
2. 'lhe prisms at the right are similar. | o
Find the missing width and length., K oy P2 in
11 in. -

*
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R Key ldeas

Linear Measures

1
]
J“' ] X

Surface Areas of Similar Solids

Solid B

When two solids are similar, the value
of the ratio of their surface areas is equal
to the square of the value of the ratio of
their corresponding linear measures.

‘:i_url‘:._ﬂ.r:ﬂ Area [Iffﬁ_. _fa ]2
Surface area of B 1]

\
m Finding Surface Area N

Pyramid A 'The pyramids are similar. What is the surface area of Pyramid A?

Surface area of A _ [ Height of A |2
Surface area of B

Height of B

4 . 2
* ( . ) Substitute.
B4k 1o
5 =36 Evaluate.
B 1
§=216 Multiply each side by 600.

The surface area of Pyramid A is 216 square feet.

Surface Area = 600 ft*

Tf’f It ‘Ihe solids are similar. Find the surface area of the red solid.
Round your answer o the nearest tenth.

&

4 om
B

1,....-.....-..-...
I
i

LY

L am
Surface Area = GDE m?

Surface Area = 110 cm?® ‘)
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Key ldea

Volumes of Similar Solids

When two solids are similar, the value of the ratio
of their volumes is equal to the cube of the value

of the ratio of their corresponding linear measures. e

Volume of A ( ]
i

Volume of B
5
'lhe cones are similar. What is the volume of Cone A? Cone B
Round your answer to the nearest tenth.
Cone A
Volume of A _ [ Height of A |3
Volume of B Heightof B 5.cms
¥ 513 :
- ( i ) Substitute.
2ZH8 12
Vv 125
e St Evaluate.
288 1728 Volume = 288 cm?
V=208 Multiply each side by 288.

The volume of Cone A is about 20.8 cubic centimeters.

Try It
Rtilipi= B 353 5. 'The pyramids at the left are similar. Find the volume of the
4in. red pyramid. Round your answer to the nearest tenth. __)

..
::1

::0 Self-Assessment for Concepts & Skills —

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

12 ft
6. IDENTIFYING SIMILAR 50LIDS Cone A and Cone B are right cones.

5 ft Cone A Cone B has a radius of 1.25 feet and a height of 3 feet. Are the

cones similar?
@ v

Surface Area = 13 yd®
Volume = 3 yd*

7. FINDING A MISSING MEASURE A cylinder with a radius of 4 inches
and a height of b inches is similar to a cylinder with a radius of rinches
and a height of 9 inches, What is the value of r?

8. FINDING SURFACE AREA AND VOLUME The rectangular prisms shown
are similar. Find the surface area and volume of the red rectangular prism.
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m Modeling Real Life ~

'The dimensions of the touch tank at an aquarium are doubled.
How many pounds of water are contained in the new tank?
(One cubic foot of water weighs about 62.5 pounds.)

Original

The dimensions are doubled, so the ratio of the dimensions of
the original tank to the dimensions of the new tankis 1:2.

Violume = 2000 ft3

Original volume [ Original dimensiun]3

New volume MNew dimension
2 3 .
® o [1] Substitute.
-> 5 ¥ 2
When the mm@WS 2 _1 Evaluate.
of a solid are multiplied v 8
ared
by K. thf?';ii?i[;f 2 16,000 = V Cross Products Property
is muitip ;
215
and ﬁj'e :.m'luhm i3 ‘The new tank holds 16,000 cubic feet of water. To find the weight of the
multiplied by K- _ _ 6251b
water in the tank, multiply by e
2.5 1h
16,0004 = 1,000,000 1b
Lt
50, the new tank contains about 1,000,000 pounds of water. __/

o
=
":0 Self-Assessment for Problem Solving by

Solve each exercise. Then rate your understanding of the success crileria
in your fournal

9. Two snails have shells that are similar in shape. The younger snail
has a shell with a height of 3.9 centimeters and a volume of 3 cubic
centimeters. The older snail has a shell with a volume of 10 cubic
centimeters. Estimate the height of the older snail’s shell.

10. Twao barrels filled with sand are similar in shape. The smaller barrel has
a height of 4 feet and a volume of 4.5 cubic feet. The larger barrel has
a height of & feet. What is the weight of the sand in the larger barrel?
Round your answer to the nearest tenth. {One cubic foot of sand weighs

about 110 pounds. )

11. 'I'wo trunks are similar in shape. 'The larger trunk has a length of
G feet and a surface area of 164.25 square feet. The smaller runk has a
length of 4 feet. The materials needed to manufacture each trunk cost
50.60 per square foot. What is the total cost of the materials needed to

manufacture the smaller trunk? __/J
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10.4 Practice @ Go to Bigldsastath.com o gm)

HELP with solving the exercises.

P Review & Refresh

Find the volume of the sphere. Round your answer to the nearest tenth.

4. Which system of linear equations has no solution?
A y=4x+1 B. y=2x—7 C. Ix+y=1 D. bx+ty=3
y=—dr+1 y=2x+7 Bx +2y=2 x+hy=1ha

B Concepts, Skills, & Problem Solving

COMPARING SIMILAR SOLIDS All of the dimensions of the solid are multiplied
by a factor of k. How many times greater is the surface area of the new solid?
lHow many times greater is the volume of the new solid? {5ee Exploration 1, p. 445

5. k=5 6. k=10

T 1Tt

¥ £ 8.

4 in.

Q.

3in.

-

]
L]
|}
L]
|
L]
i
]
im. 1in. |
yE

Pl

3 in.
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FINDING MISSING MEASURES IN SIMILAR SOLIDS ‘The solids are similar. Find the
missing measure(s).

19 = 12.
P TR

13 1 14.

1

: b4 cm

[ ] -

16 mm
” )
o 4.6 cm
4.6 cm

FINDING SURFACE AREA 'lhe solids are similar. Find the surface area of the red solid.
Round your answer to the nearest tenth if necessary.

15. 16. 20in. B, 150N,
= s #
}n— - = '
4m \ 7
E‘ m T
Surface Area = 40 m? v .

Surface Area = 5027 in.2

17. FINDING SURFACE AREA 'The ratio of the corresponding linear measures of two
similar cans is 4 to 7. The smaller can has a surface area of 220 square centimeters.
Find the surface area of the larger can.

FINDING VOLUME 'The solids are similar. Find the volume of the red solid.
18. 19.

21 mm
Volume = 5292 mm?3

Volume = 7850 ft3

20. YOU BE THE TEACHER ‘1he ratio of the

corresponding linear measures of two similar _—@::[E?

solids is 3 : 5. 'The volume of the smaller solid is —k fd- :

108 cubic inches. Your friend finds the volume 108_ 2 ThevoltieoF the
of the larger solid. Is your friend correct? ¥ 25 lm.gm. aolid s =
Explain your reasoning. 300 =V 300 cubic inches.

Section 10.4 Surface Areas and Volumes of Similar Solids
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51 square millimeters. The radius of the mole doubles.
\ i '

21. MODELING REAL LIFE A hemisphere-shaped mole hasa
diameter of 5.7 millimeters and a surface area of about
Estimate the new surface area of the mole. {
v

22, @ REASONING 'The volume of a 1968 Ford
Mustang (1 engine is 390 cubic inches. Which
scale model of the Mustang has the greater
engine volume, a 1:18 scale model ora

1:24 scale model? How much greater is it?

23. [ 332331 You have a small marble statue of Wolfgang Mozart.

Itis 10 inches tall and weighs 16 pounds. 'The original marble statue
is 7 feet tall.

a. Estimate the weight of the original statue.
Lxplain your reasoning.

b. Ifihe original statue were 20 feet tall, how much
would it weigh?

24, @ REPEATED REASONING 'lhe nesting dolls are similar.
'The largest doll is 7 inches tall. Each of the other dolls is 1 inch
shorter than the next larger doll. Make a table that compares
the surface areas and the volumes of the seven dolls.

Wolfgang Mozart

25. @ PRECISION You and a friend make paper cones to collect beach glass.
You cut out the largest possible three-fourths circle from each piece of paper.

a. Are the cones similar? Explain vour reasoning.

b. Your friend says that
because vour sheet of
paper is twice as large,
your cone will hold — 1 in.
exactly twice the i

volume of beach glass.

15 this true? Explain
Vour reasoning.

Friend's paper Your paper

1in 17 in.
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2.

» Using the Problem-Solving Plan

Connecting Concepts

A yurtis a dwelling raditonally used in Mongolia
and surrounding regions. 'The yurt shown is made
of a cylinder and a cone. What is the volume of
the yurt?

You know that the yurt is made of a cylinder
and a cone. You also lnmow several dimensions.
You are asked to find the volume of the vurt.

Lise the Pythagorean Theorem to find the height
of the cone. Then use the formulas for the volume
of a cylinder and the volume of a cone to find the
volume of the yurt.

Use the plan to solve the problem. Then check your solution.
A spherical supervoid, a region in space that is unusually empty, has a

diameter of 1.8 % 10? light-vears. What is the volume of the supervoid?
Use 3.14 for . Write your answer in scientific notation.

The cylinders are similar. 'The volume Cylinder B
. N .
of Cylinder A is = times the volume Cylinder A
i
of Cylinder B. Find the volume of each 4 cm e

cylinder. Round your answers to the
nearest tenth.

9cm

Packaging Salsa ~N
At the beginning of this chapter, you watched a STEAM Video
called "Canning Salsa.” 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.
S
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Chapter Re\,iew ’; / ‘ Go to BigldeasMath.com to download

. ® 4/ blank graphic organizers.

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

cone, p. 433 hemisphere, p. 447
sphere, p. 439 similar solids, p. 446

» Graphic Organizers

You can use a Summary Triangle to explain a concept. Here is an example of
a Summary Triangle for volume of a cylinder.

Volume
of a cylinder

V=Bh
or V=mrh

The volume of a cylinder
is the product of the area of the
base and the height of the cylinder.

Example:

B
V= Bh o=
=(3)%(4) ' an
=36m=113.1ft3

Choose and compleie a graphic organizer f;;':ﬂtnd?u:lh

to help you study the concept. Points: 10, plug pents
fraem the neat 2 balls

1. volume of a cone Relling 3 steikes in a fows
2. volume of a sphere
3. wvolume of a composite solid

4. surface areas of similar solids

5. wvolumes of similar solids

"] finished my Summary Triangle
about rolling a strike in bowling.”
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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 2 3 4
I can do it | can do it on | can teach
Sl with help. my own. someone else.

10.1 Volumes of Cylinders (pp. 427-432)

kLearning Target: Find the volume of a gylinder.

Find the volume of the eylinder. Round your answer to the nearest tenth.
T. 2. 2 om

|

Find the missing dimension of the cylinder. Round your answer to the
nearest whole number.

3. Volume = 28in.? 4. Volume = 7599 m*

o e
20m
h

5. %ou are buying two cylindrical cans of

juice. Each can holds the same amount AT Ve,
of juice. Qren

a. What is the height of Can B?

b. About how many cups of juice does
each can hold? (1 in®=0.07 cup)

6. “ou triple the radius of a cylinder. How
many times greater is the volume of the
new cylinder? Explain.

CanB

Chapter Review
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Learning Target: Find the volume of a cone,

Find the volume of the cone. Round your answer to the nearest tenth.
FE 8. 10 cm

M

L_h];}i_,__'.ﬁ::;’

Find the missing dimension of the cone. Hound your answer to the nearest tenth.

9. 36 in. 10. 6 mm

Volume = 3052 in.3

Volume = 200 mm3

. 11. 'The paper cup can hold 84.78 cubic centimeters
] of water. What is the height of the cup?

7

\J.earning Target: Find the volume of a sphere.

Find ihe volume of the sphere. Round your answer o the nearest tenth.
12. o ) =

14. ‘lhe volume of a water walking ball is
i 7r cubic meters. Find the diameter of

the water walking ball.
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Find the volume of the composite solid. Round your answer to the nearest tenth
ifnecessary.

15. 16.
5 fr /0
Pa
MY Aan
|- 6 fi
6 ft

18. 'The volume of water that a submerged object
displaces is equal to the volume of the object.
Find the radius of the sphere. Round vour
answer to the nearest tenth. (1 mL = 1 em®)

Learning Target: Find the surface areas and volumes of similar solids.

19. Determine whether the solids 20. 'lhe prisms are similar. Find the
are similar. mMissing measures,
— 6 om :
S '
! h i 21n
¥ -
1.5 om Tt i i e G e o = 4in T in
< W
10 in
21. 'lhe prisms are similar. Find the 22. ‘lhe pyramids are similar. Find the
surface area of the red prism. Round volume of the red pyramid.

your answer to the nearest tenth.

|

| -
|

e I

2
Surface Area = 154 yd Violume = S608 i

6 yd [

23. 'The ratio of the corresponding linear measures of two similar jewelry
boxes is 2 to 3. The larger jewelry box has a volume of 162 cubic inches.
Find the volume of the smaller jewelry box.
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P Practice Test

Find the volume of the solid. Round your answer to the nearest tenth.

1. 20 mm

30 mm

5. 'The pyramids are similar.

a. Find the missing measures.

b. Find the surface area of the
red pyramid.

5.5 in.

2.

bm-

You are making smoothies. You will

use either the cone-shaped glass or the
cylindrical glass. Which glass holds more?
About how much more?

7. 'The ratio of the corresponding linear measures of two similar waffle cones
i 3 to 4. The smaller cone has a volume of about 18 cubic inches. Find the
volume of the larger cone. Round your answer to the nearest tenth.

8. Uraw two different composite solids that have the same
volume but different surface areas. Explain your reasoning.

9. 'There are 13.57 cubic inches of blue sand and 9+ cubic inches of
red sand in the cylindrical container. How many cubic inches of white
sand are in the container? Kound your answer to the nearest tenth.

10. Without calculating, determine
which solid has the greater
volume. Explain yvour reasoning,

i8 * " Chapter 10 Volume and Similar Solids

I

i

; 18m 9m

L]
Ll

= 18 m

18 m

-

1.5 in.

16 in.




3 Cumulative Practice

e

1. Whatis the value of 14 — 2*'3354'?

2. What is the volume of the cone?

[Us,e =

-

[

for :'r.)

2
F 1026 = em? G. 3080 cm®
2
H. 1106 em? I. 12,320 cm”

3. 'lhe cylinders are similar. What is the volume of the red cylinder?

Volume = 1206 cm®
A. Gem B. 150.75 cm®

C. 301.5em® D. 603 cm®
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4. Arectangle is graphed in the coordinate plane.

BT T T T
G%) A ER CE
—3-2 |ao] v 2] 4 5%
| | |# Llsl |
| | 1_ _3.'! || {3._ _3_J
1 i

Which of the following shows Rectangle £'F'(;"H', the image of Rectangle EFGH,
after it is reflected in the x-axis?

F. H: ¥ G' i G. i | by |
(—1,2) 3,2 | G G| |
i . j | | -_. {- 1-'--3} 2 F3|. 3}.
-2 o]l 1 = Y |
il F 3 | -1
= F' 3-2 loj 1 2 1 :_i:_
13 [ 1163 PNEZRRREERE
ENERNE CL-af [ T16. -2
o | F 2EE LT Tl T T PIe [
3.2 Tl %) EEN RO
- | - : 1
5 —4 R L LU |
| 11 =i ERE 3 dx
5 4 | el ] E|
(-3, —3)| ] (1, -3) -3 1] [0 -2)
L3 | '
5. What are the ordered pairs shown in the mapping diagram?
Input Output
FFE _\' {’ 5
N
G-} P
g TP —7
S R
A-- [2r 5],{"1:,_2_:_,:['_. _T}J I:Hr-:l-] E- {24 _?].E’I, _z}r{ﬁr]-]r“il 5]
. I:Z,E:],H.IL {EJ _z]al:ﬂr _?]' D. {51 E]JL_EFG'}FI__?IE'}FIJ'J B}

6. Whatis 0.75 written as a fraction?
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7. Solve the formula A =P+ Plior .

F I=A-2p

H. .F—.r!._].

8. Acylinder has a volume of 1236 cubic inches. If you divide the radius of the
'? cylinder by 12, what is the volume (in cubic inches) of the smaller cylinder?

9. 'The cost y(in dollars) for x pounds of grapes is represented by y = 2x.

Which graph represents the equation?

A. Grapes
¥
4
E‘ ..... | I ) f—— 1
X3
o
=
B2
=]
o
1
o | |
o 1 Z 3 A X
Grapes (pounds)
C. G
¥
a
v
.3
=]
= [
T o o e o e Bt
o L
1
IR |
o 1 2 3 i X

Grapes (pounds)

10. You are making a giant crayon.

;H't What is the volume (in cubic centimeters) of the entire
E "I"I crayon? Show your work and explain vour reasoning.

(Use 3.14 for =.)

Cost {dollars)

Cost (dollars)

¥

Grapes

1 2 3 a4 x
Grapes (pounds)

Grapes

P

8 om

1 2 3 A1 X
Grapes (pounds)

} 28 cm i

égi @;3 crm
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English-Spanish Glossary

English

angle of rotation (p. 56) The number of degrees a
Figure rotates about a point

base (of a power) {p. 320) The base of a power is the
repeated [actor.

center of dilation (p. 70) A point with respect to which
a figure is dilated.

center of rotation (p. 56) The point about which a
figure is rotated

cone (p. 433) A solid that has one circular base and
one vertex

congruent angles (p. 64) Angles that have the same
measure

congruent figures {p. 64) Figures that have the same
size and the same shape

congruent sides (p. 64) Sides that have the same
length

cube root (p. 390) A number that, when multiplied by
itsell, and then multiplied by itsell again, equals a given
number.

dilation {p. 70} A transformation in which a figure is
made larger or smaller with respect to a fixed point
called the center of dilation

Spanish

dngulo de rotacion (p. 56) Elnamero de grados gue
gira una figura sobre un punto

base (de una potencia) {(p. 320) La base de una
potencia es el factor repetido.

centro de dilatacidn (p, 70} Un punto con respecto al
cual se dilata una figura

ceniro de rotacidn (p. 56) El punto sobre del cual se
rota una figura

cono (p. 433) Un solido que tiene una base circular y
una vertice

dngulos congruentes (p. 64) Angulos que miden lo

TTISTTIC

figuras congruentes (p. 5:4) Figuras que tienen el
mismo tamano v la misma forma

lados congruentes (p. 64) Lados con la misma
longitud

raiz enibica (p. 390 Un namero que, al multiplicarse
por si mismao, v luego al multiplicarse de nuevo por si
misme, es ipual a un nimero dado

dilatacién (p. 70) Una translormacidn en la

gue una figura se hace msds grande o mas pequena
con respecto 4 un punto fijo llamado el centro de
dilatacion
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exponent (p. 320) The exponent ol a power indicates
the number of tmes a base is used as a lactor

exterior angles (p. 105) When two parallel lines are cut
by a transversal, four exterior angles are lormed on the
outside of the paralle] lines.

exterior angles ofa polygon (p. 172) The angles

adjacent to the interior angles when the sides of a polygon

are extended

function (p. 277) A relation that pairs each input with
exactly one output

function rule (p. 282) An eguation that describes the
relationship between inputs {independent variable)
and outputs (dependent variable

hemisphere {p. 442) One-half of a sphere

hypotenuse (p. 382) The side of a right triangle that is
opposite the right angle

image (p. 44) The new figure produced when a figure
is transformed

indirect measurement (p. 126) Indirect measurement
uses similar figores to find a missing measure when the
measurement is difficult to find directly.

input (p. 276) In arelation, inputs are values
associated with outputs.

interior angles {p. 105) When two parallel lines are
cut by a transversal, four interior angles are formed on
the inside of the parallel lines.

interior angles of a polygon (p. 112) The angles inside
a polygon

irrational number (p. 402) A number that cannot be
written as the ratio of two integers

A24  English-Spanish Glossary

exponente (p. 320} El exponente de una potencia
indica cuantis veces una base es usada como un [actor

ingulos externos (p. 105) Cuando una transversal corta
dos rectas paralelas, se forman cuatro dngulos externos
por fuera de las rectas paralelas.

angulos exteriores de un poligono (p. 112) Los
angulos adyacentes a los angulos interiores cuando los
lados de una poligono estan extendidos

funcidn (p, 277) Unarelacidn que asocia cada
entrada con una sola salida

regla de la funcion (p. 282) Una ecuacion que
describe la relaciin entre entradas [variable
independiente) y salidas (variable dependiente)

hemisferio (p. 442) La mitad de una esfera

hipotenusa (p. 382) El lado de un tridngulo
rectangulo opuesto al Angulo recto

imagen (p. 44) Lanueva fisura producida cuando una
figura esta transformada

medida indirecta (p. 126) Medida indirecta usa
figuras similares para hallar una medida que [alta
cuando la medida es dificil de hallar directamente.

entrada (p. 276) En una relacidon, entradas son
valores asociadas con salidas.

dngulos internos (p. 105) Cuando una transversal
corta dos rectas paralelas, se forman cuatro dngulos
internos dentro de las rectas paralelas.

dngulos interiores de un poligono (p. 112) Los
angulos que estan dentro de un poligono

namero irracional {p. 402} Un nimero que no puede
escribirse como la razon de dos nimeros enteros



joint frequency (p. 251)) Each entry in a two-way table

legs (p. 382) The two sides ol a right triangle that form
the right angle

line of best fit (p. 245) Out of all possible lines of fit,
the line that best models a set of data

line of fit (p. 244) A line drawn ona scatter plot close
tor most of the data points; The line can be used to
estimate data on a graph.

line of reflection (p. 50) Aline in which a
transformed figure is reflected

linear equation (p. 142) An equation whose graph is
aline

linear function (p. 200) A lunction whose graph isa
non-vertical line; A linear functon has a constant rate
of change.

literal equation (p. 26) An equation that has two or
muore variahles

mapping diagram (p. 276) A way to represent a
refation

marginal frequency (p. 250) The sums of the rows
and columns in a two-way table

nonlinear function (p. 296} A function that does not

have a constant rate of change; a lunction whose graph

is not a line

frecuencia conjunta (p. 250} Cada valor en una tabla de
doble entrada

catetos (p. 382) Los dos lados de un triangulo
rectingulo que forman el angulo recto

linea de mejor ajuste (p. 245) De todas las lineas de
ajuste posibles, la linea que mejor modela un conjunto
de datos

linea de ajuste (p. 244) Una linea dibujada en un
diagrama de dispersion, cerca de la mayoria de
los puntos de datos; La linea se puede usar para
estimar datos en una grafica.

linea de reflexion (p. 50)) Una linea en donde una
figura transformada esta reflejada

ecuacion lineal (p. 142) Una ecuacion cuya grafica es
una linea

funcion lineal (p. 290) Una funcion cuya grifica es
una linea no vertcal; Una funcion lineal tene una tasa
de cambio constante.

ecuacion literal {p. 26) Una ecuacion que tiene dos o
mids variables

diagrama de funcidn (p. 276) Una manera para
representar una relacion

frecuencia marginal (p. 250) Las sumas de las hileras
y columnas en una tabla de doble entrada

funcidn no lineal (p. 296) UIna funcién gue no dene
una tasa constante de cambio; una luncidn cuya
grifica no es una linea
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output (p. 276) Inarelation, outputs are the values
associated with inputs,

perfect cube (p. 390) A number that can be written as the
cube of an integer

perfect square (p. 374) A number with integers as its
SCUATE Toots

point-slope form (p. 180} A linear equation written in
the formy - y, =mi(x - x,); The graph of the equation is
a line that passes through the point (x;, y,) and has the
slope m.

power (p. 320) A product of repeated factors

Pythagorean Theorem (p. 362) In any right triangle,
the sum of the sguares of the lengths of the legs is
equal to the square of the length of the hypotenuse:
a’+bp2==2ck

radical sign (p. 374) The symbol V' which is used to
represent a square root

radicand {p. 374) The number under a radical sign

real numbers (p. 402) The set of all rational and
irrational numbers

reflection (p. 50) A flip; a transformation in which a
figure is reflected in a line called the line of reflection; A
reflection creates a mirror image of the original fgure.

regular polygon (p. 120) A polygon in which all the
side are congruent, and all the interior angles are
congruent

relation {p. 276) A pairing of inputs with outputs; can
be represented by ordered pairs or a mapping diagram

rigid motion {p. 64) A transformation that preserves
length and angle measure
rise (p. 148} The change in y between any two points

on a line

English-Spanish Glossary

salida (p. 276) En una relacidn, salidas son los valores
aspciadas con entradas.

cubo perfecto (p. 33)) Un namero gque puede
escribirse como el cubo de un entero

cuadrado perfecto (p. 374) Un niumero cuyas raices
cuadradas son mimeros enteros

forma punto-pendiente (p. [80) Una ecuacion lineal
escrita en la forma y - y, = m{x - x;); El grafico de la
ecuacion es una linea que pasa por el punto (x, y, )y
tiene la pendiente m.

potencia (p. 320) Un producto de factores repetdos
Teorema de Pitdgoras (p. 352) En cualguier tridngulo

rectangulo, la suma de los largos de los catetos es igual
al cuadrado del largo de la hipotenusa: a® + b* = ¢=

simbolo radical (p. 374) Elsimbolo V' que es usado
para representar una raiz cuadrada

radicando (p. 374) El mimero bajo un simbolo radical

mimeros reales (p. 402) El conjunto de todos los
miimeros racionales e irracionales

reflexion (p. 50) Un reflejo; una tranformacion en la

gue una figura se refleja en una linea llamada la linea
de reflexion; Una reflexion crea un reflejo exacto de la
figura original.

poligono regular (p. 120) Un poligono en el gue
todos los lados son congruentes, y todos los angulos

interiores son congruentes

relacion (p. 276) Una pareja de entradas con
salidas; se puede representar por pares ordenados o
un diagrama de funciones

movimiento rigido {p. 54) Una transformacidn gque
preservi la longitud y medida del angulo

desplazamiento vertical (p. 148) El cambio en y enire
dos puntos cualesquiera de una linea



rotation (p. 56) A um; a transformation in which a
figure is rotated about a point

run (. 148) The change in x between any two points
on i line

scale factor (of a dilation) {p. 70) The value of
the ratio of the side lengths of the image to the
corresponding side lengths of the original figure

scatter plot (p. 238) A data display that shows the
refationship between two data sets using ordered pairs
in a coordinate plane

scientific notation (p. 350) A number is written in
scientific notation when it is represented as the product
of a [actor and a power of 10. The factor must be greater
than or equal to 1 and less than 10,

similar figures (p. 78) Figures that have the same
shape but not necessarily the same size; Two figures
are similar when corresponding side lengths are
proportional and comresponding angles are congruent.

similar solids (p. 496) Two solids of the same type with
equal ratios of corresponding linear measures

similarity trransformation (p. 78) A dilation or a
sequence of rigid motions and dilations

slope (p. 148) The value of a ratio of the change in y
(the rise) to the change in x (the run) between any two
points on a line; Slope is a measure of the steepness of
a line.

slope-intercept form {p. 162) A linear equation written
in the [orm y = mx + b; The graph of the equation is a
line that has a slope of m and a y-intercept of b,

solution of a linear equation (p. 142) An ordered
pair {x, y) that makes an equation true

rotacion (p. 56) Una vuelts; una transformacion en
donde una figora se rota sobre de un punto

desplazamiento horizontal {p. 144) El cambio en x
entre dos puntos cualesquiera de una linea

factor de escala (de una dilatacion) (p. 70) Elvalor
de larazon de las longitudes de los lados de la imagen
a las longitudes de los lados correspondientes de la
figura inicial

diagrama de dispersion {p. 238) Una presentacion
de datos que muestra la relacion entre dos conjuntos
de datos, usando pares ordenados en un plano de
coordenadas

notacion cientifica (p. 350) Un nimero estd escrito
en notacion cientifica cuando se representa como el
producto de un factor y una potencia de 10. El factor
debe ser mayor o igual que 1 e inledor a 10.

figuras semejantes (p. 78) Figuras que tienen la
misma forma pero no necesariamente el mismo
tamano; Dos Aguras son semejantes cuando las
longitudes de sus lados correspondientes son
proporcionales y los dngulos correspondientes son
CONErUentes.

solidos similares (p. 446) Dos solidos del mismo
tipo con razones iguales de medidas lineales
correspondientes

rransformacién de similitud (p. 78) Una dilatacion o
secuencia de movimientos rigidos vy dilataciones

pendiente {p. 148) Elvalor de una razon entre el
cambio en y (desplazamiento vertical) y el cambio en x
(desplazamiento horizontal), entre dos puntos de una
linea; Pediente s una medida de la inclinacion de una
linea.

forma interseccion-pendiente {p. 162) Una
ecoacion lineal escrita en la forma y = mx + b; El
grafico de la ecuacion es una linea que tiene una
pendiente de m y una interseccion y de b.

solucidn de una ecuacion lineal (p. 142) Un par
ordendado (x, y) que hace que una ecuacion sea
verdadera
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solution of a system of lincar equations (in two variables)
{p. 200 An ordered pair that is a solution of each
equation in the system

sphere (p. 439) The set of all points in space that are the
same distance from a point called the center

sguare rool {p. 374) A number that, when multiplied
by itself, equals a given number

standard form (p. 168) The standard form ol a
linear equation is Ax + By = €, where A and 8 are not
buoth zero.

system of linear equations {p. 200) A setof two or
maore linear equations in the same variables

theorem (p. 381} Arule in mathematics

transformation {p. 44) A change in the size, shape,
position, or orientation of a figure

translation (p. 44) A slide; a transformation that
shilts a figure horizontally and/ or vertically, but does
not change its size, shape, or orientation

transversal (p. 104) A line that intersects two or more
lines

two-way table (p. 250) A frequency table that displays
two categories of data collected [rom the same source

solucidn de un sistema de ecuaciones lineales (en
dos variables) (p. 200} Un par ordenado gque es una
sofucion de cada ecuacion en el sistema

esfera (p. 439} El conjunto de todos los pontos en el
espacio gque estan a la misma distancia de un punto
llamado centro

raiz cuadrada (p. 372) Un numero que, multplicado
por si mismo, es igual a un nimero dado

forma estandar (p. 168) La forma estindar de una
ecuacion lineal es Ax + By = €, donde A y B no son
ambos cero.

sisterna de ecuaciones lineales (p. 200) Un conjunto de
dos o mas ecuaciones lineales en las mismas varables

teorema (. 381) UIn enunciado que afirma una
verdad demaostrable

transformacion (p. 44) 1In cambio en el tamano,
forma, posicion u orentacion de una figura

traslacion (p. 44) Un deslice; una transformacion gue
desplaza una figura horizontal y/o verticalmente, pero
no cambia su tamano, forma u orientacion

transversal (p. 104) Una recta que interseca dos o mids
rectas

tabla de doble entrada (p. 250) Una tabla de
frecuencia que muesira dos categorias de datos
recogidos de la misma fuente

x-intercept {(p. 162) The x-coordinate of the point
where a line crosses the x-axis

interseccion x (p. 162) La coordenada x del punto
donde una linea cruza el eje x

y-intercept (p. 162) The y-coordinate of the point
where a line crosses the y-axis
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interseccion y (p. 162) La coordenada y del punto
donde una linea cruza el eje y



Mathematics Reference Sheet

Conversions
LS. Customary LS. Customary to Metric Time
1 foot = 12 inches 1 inch = 2.541 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 — 43,560 square feet 1 quart == .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 guart = 2 pints 1 pound = 0.45 kilogram s 5“__. —32)
1 gallon = 4 quarts 1 ounce == 28.3 grams
1 gallon = 231 cubic inches 1 gallon = 3785 cubic centimeters g
F="(C+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

at+tb=b+a

ash=hbea

Associative Properties of Addition

and Multiplication
(a+bB)+c=a+(b+c)
(a*hB)*c=a-[(b*c)

Addition Property of Zero
at+id=a

Properties of Equality
Addition Property of Equality
lfa=bhthena+c=bh+c

Subtraction Property of Equality
Ifa=b,thena—c=hbh—c

Multiplication Property of Equality
lfa=5h thenac=5-c

Metric to ULS. Customary
1 centimeter == (.39 inch

1 meter == 1.28 feet

1 kilometer = 0.62 mile

1 liter == 1.06 quarts

1 liter == 0.26 gallon

1 kilogram == 2.2 pounds

1 gram == (L035 ounce

1 cubic meter = 264 gallons

Multiplication Properties of Yero and One
a=0=0
id+l=a

Multiplicative lnverse Property
1 1
ne—=—sn=1,n+0
n n
Distributive Property:
alb + ¢} =ab + ac
alb —c)=ab —ac

Division Property of Equality
Ifa=bthena+c=b+cc+ 0.

Squaring both sides of an equation
Ifa = b, then az=p

Cubing both sides of an equation
Ifa = b, then a® = b*.



