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This book focuses on three critical areas: (1) applying equations in one and two
variables; (2) understanding the concept of a function and using functions to describe
quantitative relationships; (3) applying the Pythagorean Theorem and the concepts of
similarity and congruence.

Content
The Number System

.« Know that there are numbers that are not rational, and approximate them
by rational numbers.

Expressions and Equations
- Work with radicals and integer exponents.

« Understand the connections between proportional relationships, lines,
and linear equations.

. Analyze and solve linear equations and pairs of simultaneous linear
equations.

Functions
 Define, evaluate, and compare functions.
. Use functions to model relationships between quantities.

Geometry

« Understand congruence and similarity using physical models,
transparencies, or geometry software.

« Understand and apply the Pythagorean Theorem.

« Solve real-world and mathematical problems involving volume of
cylinders, cones and spheres.

Statistics and Probability
- Investigate patterns of association in hivariate data.

@ Mathematical Practices

Make sense of problems and persevere in solving them.

Reason abstractly and quantitatively.

Construct viable arguments and critique the reasoning of others.
Model with mathematics.

Use appropriate tools strategically.

Attend to precision.

Look for and make use of structure.

0o ~NOO» A WN=

Look for and express regularity in repeated reasoning.

Xix
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), Essential
4| Question
WHAT practices help me

develop and demonstrate
mathematical understanding?

q?@ Mathematical
7/ Practices

The standards for
mathematical practice will
help you become a
successful problem solver
and to use math effectively
in your daily life.




@ Throughout this handbook, you will learn about each of these mathematical
practices and how they are integrated in the chapters and lessons of this book.

( Focus on Mathematical Practice (® Focus on Mathematical Practice
Persevere with Problems Use Math Tools

(@ Focus on Mathematical Practice (® Focus on Mathematical Practice
Reason Abstractly and Quantitatively Attend to Precision

(3 Focus on Mathematical Practice @ Focus on Mathematical Practice
Construct an Argument Make Use of Structure

(® Focus on Mathematical Practice Focus on Mathematical Practice
Model with Mathematics Use Repeated Reasoning

Place a checkmark below the face that expresses how much you know about each
Mathematical Practice. Then explain in your own words what it means to you.

. I hawe wo clue. @ I've heavd of it. I know it!
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Focus on Mathematical Practice 1

Persevere with Problems

How do | make sense of a problem?

Mathematical }

Making and using a step-by-step plan to solve a problem is like using ’/ Practice 1
directions to build a piece of furniture. If you follow the directions Make sense of problems
correctly, there is a good chance you will end up with a solid piece and persevere in

of furniture. Once you understand the meaning of the problem, you solving them.

can decide what strategy will work best to solve it. You might try
several strategies and then ask yourself, “Does this make sense?”

You have already used the four-step problem-solving plan in previous
courses. Complete the graphic organizer that shows the four steps to
solve the given problem.

Of the 480 students at Lincoln Middle School, one third have traveled
overseas. Of these, 15% have been to Australia. How many students
have not been to Australia?

35
Step1. Understand Step2. Plan \

What are the facts? What strategy will you use to sol
the problem above?

Step3. Solve Step4. Check

Solve the problem. Show your How do you know your answer i
steps below. reasonable?

Copyright €& McGraw-Hill Education

Focus on Mathematical Practice 1 Persevere with Problems MP3



Solve each problem by using the four-step problem-solving model.

1. About fifty percent of the population of Alaska lives within a 50-mile radius of
Anchorage. If the total area of Alaska is 586,412 square miles, about what percent
of the total land area is within 50 miles of Anchorage?

Understand What are you asked to find? Is there any information you will not use?

Plan How will you solve this problem? Check
Selve the problew using

a Aiftbevent strategy to

check your work,

Solve Solve the problem. Show your steps below. What is the solution?

Check Does your answer make sense?

e

2. The first three molecules for a certain H l} 4 i B
family of hydrocarbons are shown. H= Qﬁ,nl;b He= ‘a}f* %‘ﬂh& H= ‘;-9‘ %" ‘;}"ﬁ'
How many hydrogen atoms (H) arein H H H W HH
a molecule containing 6 carbon atoms (Cy? CH,—ol

CzHé__au*! C3Ha—alesr.-”

itlin)YourlBook!|

@ Persevere with Problems

Look at Chapter 1. Give an example
of where Mathematical Practice 1

is used. Then explain why your
example represents this practice.

) @
MP4 Mathematical Practices Handbook = *w @ [
(] )
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Focus on Mathematical Practice 2

Reason Abstractly and Quantitatively

What does it mean to reason
abstractly and quantitatively?

In math, we solve real-world problems where numbers and variables
in an equation represent concrete objects. This involves thinking
quantitatively.

Suppose you are given a AED25 gift card to an online music store.
Each song costs AED1.95 to purchase and download. How many
songs can you buy?

1. What values in the problem do we already know?

2. What are we trying to find?

3. What symbol can we use to represent the unknown value?

Now that the problem is broken down into known and unknown

values, we can manipulate the symbols in order to solve the problem.

This is thinking abstractly.

4. Write an equation to solve the problem. Explain what each
quantity or symbol represents.

5. Use your equation to solve the problem and label your solution.
Explain the meaning of the solution.

Mathematical
/ Practice 2

)

Reason abstractly and
quantitatively.

« —comrmemmaree

Focus on Mathematical Practice 2 Reason Abstractly and Quantitatively MP5



Write and solve an equation for each of the following.

6. You are in the pit crew for a driver ata Nascar race. The gas weighs 5.92 pounds
per gallon. Your driver uses 0.25 gallon per lap. With 42 laps to go, you put
60 pounds of fuel in the tank of the car. Will your driver finish the race at the

same rate without more gas?

a. What values do we already know? What are we trying to find?

b. Write an equation to find the number of gallons in 60 pounds of fuel.

¢. Use the equation to solve the problem and explain the meaning of the solution.

Number of  Total Cost, ¢
7. A class trip is scheduled for an amusement park. Group Students, s (AED)
admission prices are AED31 per student. Parking is AED18 per bus.

a. Complete the table to show the total cost of 10, 20, 30,
and 40 students and two buses.

b. Write an equation to show the total cost c if two buses

e ——— e

transport s students to the park.

¢. There are a total of 78 students attending on two buses.
What is the total cost? Label your solution and explain its meaning.

itjinyYouriBook!!

@ Reason Abstractly

Look at Chapter 2. Give an example
of where Mathematical Practice 2

is used. Then explain why your
example represents this practice.

MP6 Mathematical Practices Handbook
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Focus on Mathematical Practice 3

Construct an Argument

How do | construct a viable
argument in math class?

Suppose your friend told you that his rectangular flatscreen TV. has
congruent diagonals, simply because it was rectangular. How could
you ask your friend to justify his argument? You could use inductive
reasoning or deductive reasoning. Inductive reasoning uses
examples to draw conclusions, while deductive reasoning uses
definitions, rules, or facts.

1. How could you use inductive reasoning to justify why the
following statement is true?

All rectangles have diagonals that are congruent.

2. How could you use deductive reasoning to justify why the
following statement is false?

Each angle of an equilateral triangle measures 90°.

3. Complete the graphic organizer to show that the statement
below is sometimes true.

The product of two integers
is positive.

Example whew it is true: | § Exawmple when it is false:

Mathematical
’/ Practice 3

)

Construct viable arguments
and critigue the reasoning

of others.

Focus on Mathematical Practice 3 Construct an Argument MP7



For each of the following statements, determine if the statement is always, sometimes,
or never true. Justify your response using examples or counterexamples.

4. The sum of two rational numbers is a rational number.

5. The sum of two odd numbers is an odd number.

Y tlamin o nf anri ith the same
6. The volume of a pyramid is less than the volume of a prism with the sam

size base.

itfin\Vour]Book!|

@ Construct an Argument

Look at Chapter 1. Give an example
of where Mathematical Practice 3
is used. Then explain why your
example represents this practice.
Ll o
°® " om o

@ = oD &
MP8 Mathematical Practices Handbook ® '
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Focus on Mathematical Practice 4

Model with Mathematics

How does math fit into your future?

@ Mathematical ]
No matter what career path you choose, you are sure to use math in Y/ Practice &
your job or career. Graphic organizers arrange ideas so that you can Model with mathematics.

make informed decisions. Using and understanding models such as
graphs, tables, and diagrams helps you to simplify a complicated
situation and to identify important quantities in a real-life situation.

Suppose you are a doctor or a nurse. A prescription directs a patient
to take 2.5 cc {cubic centimeters) of a medicine per 50 pounds of
body weight.

1. What skill(s) would you use to see how much medicine you
should give to a 125 pound person?

2. How much medicine would the 125 pound patient need?

3. What career path interests you? Research that career and
complete the graphic organizer below.

Education Requived

Caveev:

How is math used i this caveer?

Copyright © McGraw-Hill Education
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Use the given tools to solve each problem.

4. You are saving money to buy a new game system. You
received AED 50 as a graduation gift from your grandparents.
You want to save AED 25 a week from mowing lawns.

a. Tables Complete the table to show the total amount saved
after 1, 2, 3, 4, and 5 weeks.

b. Symbols Write an equation to show the total amount saved
s after w weeks.
c. Algebra Use the equation to determine the total amount saved

after 17 weeks.

o ——

Use the table for Exercises 5 and 6.

 Pollys Perfec
5. Mrs. Fatima hired a party planner to PRSRS

i i  Costof Food _
plan Nouha's dinner party. There will ‘;:::;;;m © CostofExtras
be 125 guests and she wants to offer 'i L | 0
i i i Appetizers AED 9.20 | Hall _ .
appetizers and a buffet dinner. What is H li | =
the cost, before tax, for the party? aufiet | AED18B30 |I. Wnens gt |
| | Tableand | AED 60

l Dinner , | (seats 8)

6. Thereis a 7%%

sales tax added to the - ;
to add an 19% party bill. Mrs. Fatima also wants

tip for the servers. This will be fi
; ' e figured befo '
What will be the total cost of the party? re tax is added.

itlin)VouriBook!|

@ Model with Mathematics

Look at Chapter 1. Give an example
of where Mathematical Practice 4
is used. Then explain why your
example represents this practice.

o - i o® am
MP10 Mathematical Practices Handbook °® L] ]

- | .
Sitdown | pep2575 | Chair Rental | per table

uoieanp3 [IH-MeI9IN ¢ WbAdo)
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Focus on Mathematical Practice 5

Use Math Tools

How do | use tools and strategies :
® _, Mathgmatlcal J
in math class? ) Practice 5

Use appropriate tools
strategically.

Sometimes using math tools and strategies helps make solving
problems easier if you know which tool to use in a given situation.
Math tools are physical objects you use when solving problems.
Paper and pencil, technology, or calculators are examples of tools.

1. List three other tools you can use to solve math problems.

Math strategies are more like skills or the ability to apply your math
knowledge. Some math strategies are mental math, number sense,
estimation, drawing a diagram, or solving a simpler problem.

2. List three other strategies you can use to solve math problems.

3. Complete the graphic organizer.

Teel Stvategy

You wowmt to leave o 20% ¥ip fov

your sevvev. £

You want to Aetrevmine how lowg
it will +ake to Avive Prom Austin
to Dallars.

You awve stuck while in the
wmiddle of solving am equation.

Focus on Mathematical Practice 5 Use Math Tools MP11



List the tools or strategies you would use to solve each problem.
Then solve the problem.

4. A pre-election survey was taken in Ms. Nouha's homeroom.

The results for class president are shown in the table. ClassiEresient
Marwa 10
a. Based on the survey, if there are 850 students in the Karam 8
8th grade, how many votes will Asma get? v 20
Sara 12

e

b. A candidate needs to receive at least 51% of the votes to
win the election. If every student votes, how many more

votes would Asma need to win?

5. A walking path around a lake is in the shape
of a pentagon like the one shown. If Shaima
wants to walk 4% kilometers, how many times
does she need to walk around the lake?

6. . .
ZVnte a word problem that requires the use of 3 protractor, a calculator, and
ne strategy, like mental math or estimation. Find the solution to your ,
problem and explain how you used the tools to solve it.

itlinyYourlBook!|

@ Use Math Tools

Look at Chapter 1. Give an example
of where Mathematical Practice 5
is used. Then explain why your
example represents this practice.

MP12 Mathematical Practices Handbook ‘- *w
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Focus on Mathematical Practice 6

Attend to Precision

What does it mean to be precise? Wathematieal

Communication is important to our daily life, whether it’s in school, ” Practice 6 =
sports, at home, or hanging out with friends. If you can’t clearly
express your thoughts, no one will understand what you mean! Math
also requires clear and precise communication by using labels,
appropriate symbols, and clear definitions.

Attend to precision.

Suppose you and your brother want to paint two walls in your
bedroom a new color. Your bedroom is 3.78 meters long, 4.47 meters
wide, and has a 2.44 meter ceiling height.

1. What skill(s) would you use to see how much paint you need?

2, What information do you need to know in order to make your
calculations?

You are painting two walls that are perpendicular to each other.
They do not have doors or windows on them. A can of paint
covers about 32,52 square meters.

3. What is the area of wall space you will be painting? Label
your answer.

4. How precise does the area need to be to determine how much
paint you will need? Round the area and explain why you rounded
to the place value you chose.

5. How many cans of paint do you need? Round to an appropriate
place value and label your answer. Explain your rounding.

Copyright © McGraw-Hill Education

Focus on Mathematical Practice 6 Attend to Precision MP13



It's\Your,Turn!|

6. Turn to page 7 in your text. Find the vocabulary term ration

complete the graphic organizer for that term.

Definition

Exawples

7. Model trains come in different sca
1:87, while the ratio for a 7 scale tr
of a steam engine is 62 millimeters
scale model of the same engine? To
Explain your reasoning.

itlin\YouriBook!!

@ Attend to Precision

Look at Chapter 1. Give an example
of where Mathematical Practice 6
is used. Then explain why your
example represents this practice.

e
MP14 Mathematical Practices Handbook .

al number and

Now-Exawmples

les. The ratio for an HO scale train is
ain is 1:220. Suppose a Z scale model
long. What is the length of the HO
what place value should you round?

LOIRIN3 [IH-MEJ9IN (3 WBUAdOD



Focus on Mathematical Practice 7

Make Use of Structure

o
What does it mean to use ,
. Mathematical J
structure in math? ’ Practice 7
. . . Look for and make use of
When you use structure in math, you might apply properties to solve structure

equations or you might examine patterns in tables and graphs to
describe relationships.

1. The table shows the diameters of several flying discs. Use the
relationship between the radius and diameter of a circle to
complete the table. Round to the nearest tenth.

|
Area (cm?) |

7
| 22 ‘ | ' '

|
|
»
|
s | ]

Circumference
(cm)

. |

| Diameter (cm) | Radius (cm)

2. Describe the relationship between the diameter and radius of

a circle.

3. Describe the relationship between the circumference and

diameter of a circle.

4. Complete the graphic organizer by writing a formula in each box
that shows the relationship between each term.

( Diameter amd Rading }

Radius amd Civcumberence Diameter oamA Avea

Copyright © McGraw-Hilt Education
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Suppose you are training for a marathon. A marathon is
26.2 miles long. You can run 3 miles in 16 minutes.

5. At this rate, how many miles can you runin one hour?

6. Complete the table and plot the points to make a line graph.

Marathon Training

Time (h)  Distance (mi) // o
¥
1 | 35
30
2 0 25
3 3 20
I
10
5
x

12345678
Miles

7. Write an equation that shows the relationship between distance and time.

8. Estimate how long it will take to complete the marathon.

itlinjYouriBook!

@ Make Use of Structure

Look at Chapter 1. Give an example
of where Mathematical Practice 7
is used. Then explain why your
example represents this practice.
o ® s ED
(] ] o i@
o® - C1] [51="1

MP16 Mathematical Practices Handbook bl am
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Focus on Mathematical Practice 8

Use Repeated Reasoning

What does it mean to look for N
repeated reasoning? ) Practice 8 )

Look for and express
regularity in repeated
reasoning.

Problems can often be solved by finding patterns or repeated
processes. Sometimes you can even create shortcuts to solve a
problem once you understand the pattern. For example, multiplication
is a shortcut for repeating the same addition over and over.

Suppose you have a garden with a length of 1.83 meters and a width of
1.22 meters and you want to increase its size. Before making any
changes, do some math!

1. What is the perimeter of the garden?

the area?

2. If you double the dimensions of the garden, what is the new

perimeter? new area?

3. What number can you multiply the original perimeter by to
find the new perimeter? What number can you

multiply the original area by to find the new area?

Oh no, the increased size of the garden is too big! Using the
original dimensions of the garden, you increase the length to
2.74 meters and the width to 1.83 meters

4, What is the new perimeter? new area?

5. What number can you multiply the original perimeter by to find the
new perimeter? What number can you multiply

the original area by to find the new area?

6. Try other changes in the dimensions of the garden to find the new
perimeter and area of the garden.

Copyright € McGraw-Hill Education
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7. Ahmed is mixing orange juice and apple juice in a ratio of 3to 4
to make a fruit punch. He wants to make 35 cups of the punch. To
determine how many cups of each juice he needs, he started
making a table. Complete the table to find how many cups of
each juice he will need. Then explain a shortcut you could use to

solve the problem.

8. Ameenah’s pare
they offer her two payment plans.

' Orange  Apple i
Juice | Cups

3
6
9

Option A
Day 1 Day 2 | Day3 . Day4 " Day5  Day6  Total
{ 2 " { 1 1 T |
| AED3 | AEDG a9 | | | |
Option B
Day1 | Day 2 :! Day3  Day4 '{ Day 5 ! Day 6 Total

1 |
\ AED 075 | AEDLS0 | AED3.00 | l |

Complete the table to determine which is the better 0
choose. Explain the pattern for each option.

indlitlin)Your]Book!|

@ Use Repeated Reasoning

Look at Chapter 1. Give an example
of where Mathematical Practice 8
is used. Then explain why your
example represents this practice.

MP18 Mathematical Practices Handbook ‘"

' Juice

4
8

nts are going to pay her for doing chores 6 days a week and

ption for Savannah to

Total

7
14
21

UoNeINPT |IH-MeIIN 3 JubuAdod



Mathematical Practices Handbook
Review

You are boxing and wrapping gifts for a club

) o Total Surface Area  Cost
fundraiser. The charge to wrap a gift in the i

5|
shape of a rectangular prism is shown in | upto3sin L0
the table. 36-541in2 AEDS
over55in> | AED12

a. Marina wrapped three different boxes with measurements shown in
the table. Complete the table with the cost per box and the cost per

square inch. Which box has the least cost per square inch?

Box | heightin. | widthin, | lengthin,| Costto Wrap | Costper Squarench, >
s

A 2 | 4 3| |
B 2 5 | 6 | |
c | 2 3 |_ 2 | |

b. Which of those boxes has the least cost per cubic inch? Explain.

Determine which mathematical practices you used to determine the
solution. Shade the circles that apply.

? ?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

1§ (D Persevere with Problems ® Use Math Tools
% @ Reason Abstractly @ Attend to Precision
;3 ® Construct an Argument @ Make Use of Structure

@ Model with Mathematics Use Repeated Reasoning

B e eiiic o i i
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Use what you learned about the mathematical practices to complete the
graphic organizer. List three practices that help you best demonstrate
mathematical understanding. Then give an example for each practice.

WHAT practices help me develop and

demonstrate mathematical understanding?

Y

Practice Practice Practice
Exawmple: Exawple: Exawple:

._’ Answer the Essential Question. WHAT practices help me develop and

demonstrate mathematical understanding?

MP20 Mathematical Practices Handbook
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7> Essential
o 'fl' °

w£a| Question

HOW can you determine
congruence and similarity?

= .:_;

'T|_ — -

@ Mathematical Practices
1,2,3,4,5 7

7\ Math in the
\_/ Real World

Models The wingspan of a
model of a 737 commercial
aircraft is 17 centimeters. The
scale for the model is

1cm =200 cm.

Use the scale to find the
wingspan in centimeters of the
actual 737 aircraft, Then
convert the centimeters to
meters.

meters——*

[

rom Glencoe Math Course 3 Vol 2 Chapter 07 © 2015

Davila/Photographer’s Choice RF/Getty Images

Study Organizer
Use the Foldable

Cut out the Foldable on z:lace your Foldabe throughout this chapter
page FL7 of this book- i to help you learn about

congruence and similarity.

r—-‘— g 501
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EJ_'] Vocabulary

AR R < AR R R "‘l
/What Tools'Do You'Need?//§
{ J’HlHuﬁljh‘jﬂflH!/U-‘hl Ldwida hmdh;‘: |

composition of transformations scale factor

corresponding parts similar

indirect measurement

Study Skill: Use a Web

Use a Web A web can help you understand how math concepts are related to each other.
To make a web, write the major topic in the center of a piece of paper. Then, draw “arms”

similar polygons

from the center for as many categories as you need.

Here is a partial web for the major topic of triangles. Complete the web by adding
descriptions for the classifications by sides. Then add the classifications by angles.

'|
| A special
| | kind of

’ Eaullateval

: Classify by angles

| o )
' Tviamgles |

/

Classify
by sides

Isosceles -

[ | isosceles |

triangle

502 Chapter 7 Congruence and Similarity
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{

——
/,Wh

U it it mnm

TR R 'H”
’Alreadyfl(n’ow / ,
bidalralhidasiiwhgin m-muu

e ——

t'DofYou

List three things you already know about congruence and similarity in the first
section. Then list three things you would like to learn about congruence and
similarity in the second section.

L Congruence and Similarity }
JL

N7

wWhat | know wWhat | want to find out

f”!”' '" f "fn!‘)g”u:‘
en Wi II/Vou,Use This? '
HHIH/MHI Hufn daliw iy umuu.

Here is an example of how triangles are used in the real world.

Activity Have you ever flown a kite? How much string did you
have on the spool?

503



R— '1

Are/Vou Ready?

Example 2

Find the slope of the line that passes
~ through (3, 8) and (—1, 0).
Write the proportion. Ya—W

m= S—
6Xw=12X%x5 Find cross products. 02 8 1
6w =60 Simplify. m=_—= (x5, 1) = (3, 8); (X2, ¥)) = (=1, 0)

w=10 Division Property of Equality -8
m=—zor 2 Simplify.

Slope formula

Proportions Solve each proportion.

x _ 1 '
1 15— 30 2,

Find Slope Find the slope of the line that passes through each pair
of points.

7 (=1,1).(=3,7) 8 (2,0),(0,2 9 (-6,—-1,(—-3,4
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Geometry

Inquiry Lab

Composition of Transformations

HOW does a combination of transformations differ @ Sl e
> from a single transformation? How are they the same? 1.3

Graphic artists often use several transformations to create designs. When a
transformation is applied to a figure and then another transformation is applied
to the image, the result is called a composition of transformations.

e

(S_Eep 1 ] Fold the page in your book vertically into three sections along the
dotted lines.

(Step2| Draw the reflection ofthe
arrow over the fold in the
middle section.

( ggep 5] Draw a reflection of the
: 2" arrow over the fold in
the right-hand section.

[_§§_e—prl_l-ﬂ | Repeat Steps 2 and 3
with the pentagon.

How are the original figures and the final figures related?

Would the final images be the same as the original figure if the second
reflection was reflected over the horizontal line? Explain.

Inquiry Lab Composition of Transformations 505



[HandS;0nYACt VityJ2] B

In this Activity, you will use a translation and a reflection to create a
decorative border.

(Step1| Draw a figure on the coordinate plane shown, close to the origin.

S "

by
|
|
oy : | | |
( St;P2I, On the coordinate plane in Step 1, ST T
translate your figure. Lightly draw the f-7 S ShiS
image since it will not be in its final :g -
location. In this example, the red -4 0 [
figure is translated 2 units to the right. g —"":—_'—_ T
Of 12345617 8x

Step 3I On the coordinate plane in Step 1, VT
 reflect the drawn image across a
horizontal line. This will be the final
location so you can draw this in your
book. In this example, the image
is reflected across the line y = 2.

T . ¥
- R W B U~ O

[0

Ste TH Repeat the process to create your border.

How are the size and shape of the original figure related to the size and
shape of the images?

Suppose you wanted your border to run up the side of the page instead of
across the bottom of the page. Describe what transformations you might use

to do this.

uoj1eINP3 |IIH-MelnIW Aq & yBukdod

506 Chapter7 Congruence and Similarity



Geometry

= = ‘,'
It y =

_‘,-';._"_ ‘l\I \ \ ¥
IR (),

Apovate

Work with a partner. Describe the transformations combined to create
the outlined patterns shown in Exercises 1-4.

1.

L ghhow L4
| o 19
"_”q-"v' g

5. Draw a figure on the coordinate plane shown. Use a reflection and a
rotation to create a logo for a company.

(tl)Siede Preis/Getty Images; (tr)D. Hurst/Alamy; (b)Datacraft/age fotostock

Copyright © McGraw-Hill Education
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d Collnborate M—

In some cases, a composition of transformations is the same as a single
transformation. Draw the composition of transformations described. Then
identify the single transformation that would produce the same image as
each composition.

6. ABis reflected across the y-axis, then reflected A y
across the x-axis.

7. AXYZis reflected across line m and A L
then reflected across line n.

7 .':1\:‘\\ I\

On Your Oun

8. @ Make a Conjecture The transformations in the Activities and Exercises
have been translations, reflections, and rotations which preserve distance.
Make a conjecture about the position, size, and shape of a figure if a
composition of transformations included a dilation.

9. 'f'qllill' HOW does a combination of transformations differ from a single
transformation? How are they the same?

508 Chapter 7 Congruence and Similarity
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Lessonl1

Congruence and Transformations

Real‘World Link Essential Question)

HOW can you determine
congruence and similarity?

Braille The letter R in the Braille w X Y 2
alphabet consists of four large dots R 88 58 ?? ?8 ?5
and 2 smaller dots in the pattern Oo ocO OO0 0O 00
shown. Circle the letter with the same
shape as the letter R. @ Mathematical Practices
1,34
,_'.L.;'___'I- ~ How can you determine whether two figures are the same
& \\a:);} . size and shape? g

(_?Ef__l;_ll Copy the figure shown on tracing
paper two times. Cut out both
figures. Label the figures A and B.

@g:}:{ Place Figure B on top of Figure A.
Are the side lengths the same?
the angle measures?

Are the figures the same size and shape?
(_S__te_p_3 Translate Figure B up and over on your desk. How can

you move Figure A on top of Figure B so all sides and
angles match?

[gt i{ Flip Figure B over. How can you move Figure A on top

éw’ of Figure B so all sides and angles match?

5

? ?
g Which () Mathematical Practices did you use?

5 Shade the circle(s) that applies.

“§ (D Persevere with Problems (® Use Math Tools

% @ Reason Abstractly @ Attend to Precision

&

g @ Construct an Argument @ Make Use of Structure

E: @ Model with Mathematics Use Repeated Reasoning

Lesson1 Congruence and Transformations 509



|
vl 2sua |
—— Identify Congruence

On the previous page, you matched Figure A to Figure B by a translation
and a reflection. Two figures are congruent if the second can be obtained
- from the first by a series of rotations, reflections, and/or translations.

Examples

Determine if the two figures are congruent by using
transformations. Explain your reasoning.

I » ¢
. | % v
Transformations _ e YI
Tramslations, reflections and 7
vetations ave called
isometvies. In am isometvy, = 5
h r e . « ]
the Aistance between Hwo (Step1 | Reflect AABC over a vertical line. B cle 8
) | €
poiuts in o image is the | Label the vertices of the image ik
some as the distance in the A’ B’ and C'. X Y ,
vel e.
preimag \_\. \Z
iso / metry P | |
. Step2 | Translate AAB'C’ until all sides and ¢ B
+ angles match AXYZ. / /
i . 4 A"
samelfigtarce _,] So, the two triangles are congruent because a Xﬁ/
reflection followed by a translation will map
AABC onto AZYX. €
2. [ ]
l ]
| |
Reflect the red figure over a vertical line.
| |
= B
——1 | b — -
[ |
| ' |
. ]_D
Even if the reflected figure is translated up and ‘i“! .
over, it will not match the green figure exactly. A [ '*/ fi
The two figures are not congruent. [é i
|

510 cChapter 7 Congruence and Similarity
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Got 1¥+7 Do these problems to find out.

) L]

' Determine the Transformations

If you have two congruent figures, you can determine the transformation,
or series of transformations, that maps one figure onto the other by awev\
analyzing the orientation or relative position of the figures.

Translation Reflection Rotation ‘ i
- | Orientatjon

The ovder in which Hhe
vevtices of o Figure ave

» length is the same ‘ » length is the same « length is the same
- orientation is the same | - orientation is reversed | - orientation is the same

- -

-
A
.
.
s

{ 7 ‘ gi 8 B+ hamed detevmines +Hhe
P { Flgure’s ovientation, In
- : i : the velection shown, the
‘ o 5 )
| i | [ ": \VB' | vertices of the Preimage
A c A c' | A c+c A A c C ave wamed in o clockwise

Aivection, but the vevtices
| oPthe WMage ave named
\ o Counterclockwise
ol divection, The ovientation
has beey vevevsed,

W
|

) Example

3. Eiman created the logo shown. What SJamon

transformations did she use if the letter “d” 0 'p Ar“"'u Y I
is the preimage and the letter “p” is the lumbing B|B A’
image? Are the two figures congruent? il &
@gﬁl Start with the preimage. Rotate v -__;.-\‘. D S
~ theletter “d” 180° about point A. Ap - "C d & _1[)’

(__S:fg_igl Translate the new image up. _J
) AI'

Eiman used a rotation and translation to create the logo. The letters
are congruent because images produced by a rotation and
translation have the same shape and size.

Lesson 1 Congruence and Transformations
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f

&/ Shau, Got i+7 Do this problem to find out.
c. ¢. What transformations could be used if the
letter “W” is the preimage and the letter “M” W

is the image in the logo shown? Are the two
figures congruent? Explain.

A c— fCheck

Determine if the two figures are congruent by using transformations.
Explain your reasoning. (fxamples1and 2)

1. L M 2. . i__|
\ / z . [HE
1
NN [T ] [l
y< = 4
',: claew | &
| e
3. The Boyd Box Company uses the logo shown. What transformations could i
be used if the red trapezoid is the preimage and the blue trapezoid is the ¥ ~, .
image? Are the two figures congruent? Explain. (fxample 3) S ],/
4. @ . Building on the Essential Question Why do Rate Yourself!
translations, reflections, and rotations create How cowfident ave you
. |
congruent images? about the velationship

between congruence and
tramsPormations 7 Check the
box Hhat applies.

‘@,——@

s [
.3 :

ueneINp3 (jIH-Mel9IW & WBuAdo)

LT e to update your Foldable!
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Name My Homework

IndependentiPractice}

Determine if the two figures are congruent by using transformations.
Explain your reasoning.

fr oW 2. s
X |
R U
7 A B T
e W Y
D) c
|I :
ﬁ Asma purchased some custom printed stationery with her initials. What
transformations could be used if the letter “Z” is the preimage and the
letter “N” is the image in the design shown? Are the two figures

congruent? Explain.

4, () Multiple Representations One way to identify > '
congruent triangles is to prove their matching sides 2 ‘
have the same measure. Triangle CDE has vertices 3
at (1, 4), (1, 1), and (5, 1). ; |
a. Graphs Graph ACDE. 2

1
b. Numbers Find the lengths of the sides of ACDE. P SO 1234 5 s -
-2

¢. Geometry Reflect ACDE over the y-axis, then
translate it 2 units left. Label the vertices of the
image C'D’E’. Write the coordinates of AC'D’E’ below.

d. Numbers Find the lengths of the sides of AC'D'E".

e. Words Are the two triangles congruent? Justify your response.

Lesson1 Congruence and Transformations 513



5. Graph AGHJ with vertices at G(0, 1), H(4, 0), and J(4, 1). Then ! Ly

graph the image of the triangle after a translation of 3 units up | ;‘

followed by a reflection over the y-axis. Find the lengths of each | )

side of the preimage and the image. Then determine if the two f 1

figures are congruent. » -
|4-3-—2 O] 1 2 3 4ax |

“ 1 H.O.T. Problems Higner order Thinking

6. () Model with Mathematics Create a
design in the space at the right, using a series
of transformations that produce congruent
figures. Exchange designs with a classmate
and determine what transformations were
used to create their design.

Shoy, |
| You |

7. () Persevere with Problems Triangle A'B'C’ has vertices A(—4, 5), B/(—1, 4),
and C(—2, 0). Triangle ABC was rotated 90° in a clockwise direction about the
origin, translated 2 units up, and reflected over the y-axis. What were the
coordinates of the vertices of triangle ABC?

8. ({) Persevere with Problems Line segment XY has endpoints at X(3, 1)
and Y(—2, 0). Its image after a series of transformations has endpoints at
X'(0, 1) and Y'(5, 0). Find the series of transformations that maps XY onto X'Y".
Then find the exact length of both segments.

9. () Justify Conclusions A line segment has endpoints at (a, b) and (c, d).
Determine whether the following statements are true or false. Justify your
reasoning.

a. The line segment with endpoints at (¢ + x, b) and (¢ + x, d) is congruent to
the original segment.

b. The line segment with endpoints at (% a, % b) and (%c %d) is congruent

to the original segment.
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Name

My Homeworlk .

Extra Practice

Determine if the two figures are congruent by using transformations.
Explain your reasoning.

Copyright 1> McGraw-Hill Education

10. [}

I

m

f »\5&«@;@*} 5 The two Pigures ave uot congruent because wo sequence of

} Hele  J

tramsformations will map the greew figuve onto the ved figure exactly.

" H

12. 6 Tae

13. Ismail is illustrating a graphic novel for a friend. He is using
the two thought bubbles shown. What transformations did he

use if Figure A is the preimage and Figure B is the image?

14.

reflection over the x-axis followed by a dilation with a scale factor
of 2. Find the lengths of each side of the preimage and the
image. Then determine if the two figures are congruent. 32 o

(@ Model with Mathematics Graph APQR with vertices at P(0, 0), ' |
Q(2, 0), and R(0, 2). Then graph the image of the triangle after a 3
2
1

| P

1 2 3 4x
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Power Up! Test practice :

15. Usama is creating a mosaic for art class. He started by using triangular
tiles as shown.,

Triangles A and B are congruent. Describe possible transformations he
could have used if triangle A is the preimage and triangle B is the
image?

16. Pentagon ABCDE is reflected across the line shown and then rotated
72° clockwise about its center to create congruent pentagon FGHI.J.
Label the vertices of FGHI in the correct positions on the image.

c

Spiral Review

Graph each figure with the given vertices and its image after the indicated
transformation. Then give the coordinates of the final image.

17. CD: C(—2, 4), D(O, O); translation of ‘ 18. AXYZ: X{(—1,1), Y(3, 1), Z(1, 3); reflection over
3 units right and 2 units down the y-axis

/ y | 4iy
3 ‘ ‘ ‘ 3
2 2
1 |' 'I J 1

|14—3—2 ol 12 3 ax| | 11—4—3—2 o 1 2 3 ax

2 | -2
-3

516

uonesnp3 |[|H-MmeIgal i 1ybukdoy



Hal Bergman Photography/Flickr RF/Getty Images

Copyright € McGraw-Hill Education

Geometry

Inquiry Lab

Investigate Congruent Triangles
. . @ Mathematical
WHICH three pairs of corresponding parts can be used Practices
- to show that two triangles are congruent? .3

While driving past a bridge with his family, Ayman noticed that the bridge truss
was made up of congruent triangles.

HandszOnJACtiVity 1

In this Activity you will investigate whether it is possible to show that
two triangles are congruent without showing that all six pairs of
corresponding parts are congruent.

( _i_:eg_i '1 Copy the sides of the triangle shown onto a
piece of patty paper and cut them out.

(_SteBZ{ Arrange and tape the pieces together so that they
form a triangle.

Is the triangle you formed congruent to the original triangle? —

Explain.

7

Rotate the triangle you formed 180°. Is the triangle congruent to the original

triangle? Explain.

Try to form another triangle with the given sides. Is it congruent to the original

triangle?
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RHands;OnTACt vityz2

@j:e_ppix] Draw a triangle on a piece of patty paper. Copy each angle of the
triangle onto a separate piece of patty paper. Extend each side of
each angle to the edge of the patty paper.

{3@_2[ Arrange and tape the pieces together so that they form
a triangie.

Is the triangle you formed congruent to the original triangle? Explain.

Try to form another triangle with the given angles. Is it congruent to the

original triangle?

A counterexample disproves a statement by showing an example of when the
statement is not true. Based on this activity, is the following statement true? If not,
provide a counterexample.

I£ the angles of one tviamgle ave congruent to the angles of amother tviamgle, the
two triamgles ave congruent.

518 Chapter 7 Congruence and Similarity
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r\'_“; ) !:_:‘.l i
AP,
A DN

Collaporate

1. Draw a triangle on a piece of tracing paper. Copy two sides of the triangle and
the angle between them onto separate pieces of tracing paper and cut them
out. Arrange and tape pieces together so that the two sides are joined to form
the rays of the angle. Connect the two rays to form a triangle.

a. Is the triangle you formed congruent to the original triangle?

Explain.

b. Try to form another triangle with the given sides and angle. Is it

congruent to the original triangle?

2. Determine if two triangles with the following congruent parts are congruent.
If not, draw a counterexample.

Various Parts Congruent? Counterexample

' . |
l’S owmgles No ‘
| | | |
2 sides ‘ /

| ahow o
[RRITS
Il wﬂ"\'." )

|2 angles and | side

|
2 angles amd the side
vetween the 2 amgles

2 amgles ‘

3 sides

Copyright © McGraw-Hill Education
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' Cellaoovant

3. Based on Activity 1, can three pairs of congruent sides be used to show that

two triangles are congruent?

4. Based on Activity 2, can three pairs of congruent angles be used to show that

two triangles are congruent?

5. Based on Exercise 1, can two pairs of congruent sides and the pair of
congruent angles between them be used to show that two triangles are

congruent?

{ ]
N

s ro At
TR Yoty Ol S

Maky

6. () Make a Conjecture Use patty paper to investigate the relationship
between two triangles with the given information. Make a conjecture about
whether each of these cases can be used to show that two triangles are
congruent.

-;'_(‘_,'a_se i_'_il two pairs of congruent sides and a pair of congruent angles

not between them

( Cés_e 2__'{ two pairs of congruent angles and the pair of congruent sides

between them

( Caf_e_a% two pairs of congruent angles and a pair of congruent sides

not between them

7 "'IQ“ Iy WHICH three pairs of corresponding parts can be used to show that
57 two triangles are congruent?

UOIIRIND3 IIH-MEIHIW & WBAdoD
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Geometry
Lesson 2

Real-World Link

HOW can you determine
congruence and similarity?

[
-

Crafts Buthaina is creating a quilt using the B
geometric pattern shown. She wants to make
sure that all of the triangles in the pattern are
the same shape and size.

l&ﬂ | Vocabulary ]

corresponding parts

Math Symbols
= is congruent to

1. What would Buthaina need to do to show the
two triangles are congruent?

.,..mmulllllllﬂmn

b
m

@ Mathematical Practices

2. Complete the lists of the parts of AABC and ADEF. Then draw e
lines between the corresponding parts of each triangle.
CB BA  /BAC /ABC <
ED L 4 ZEDF

3. Suppose you cut out the two triangles and laid one on top
of the other so the parts of the same measures were
matched up. What is true about the triangles?

? ?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

D. Hurst/Alamy

é @ Persevere with Problems @ Use Math Tools

§ @ Reason Abstractly @ Attend to Precision

=

< @ Construct an Argument @ Make Use of Structure

§ | @ Model with Mathematics Use Repeated Reasoning

|
- - r—
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Corresponding Parts of Congruent
Figures

Words If two figures are congruent, their corresponding sides are
congruent and their corresponding angles are congruent.

A D
Congruence - ‘ ,
To mdicate that sides ave =,
C B E F

congruent; an equal number
of Hick mawks (s Avawn on Symbols AABC = ADEE
the corvesponding sides. To !
Congruent Angles: LA = /D; /B = LE, LC= LF

congruent, an equal number Congruent Sides: AB = DF; BC = EF; CA = FD o

show that augles ave

of avcs is Avawn on the
covvesponding angles.
et | In the figure below, the two triangles are congruent because ADEF is
the image of AABC reflected over line m. The notation AABC = ADEF
is read triangle ABC js congruent to triangle DEF.

A
| m
| A D
; [ |:\:\’\
C B E F
Y

The parts of congruent figures that match or correspond, are called
corresponding parts.

Example

1. write congruence statements comparing
‘ the corresponding parts in the congruent
| triangles shown.

Use the matching arcs and tick marks to
identify the corresponding parts.

Corresponding angles: J

L)= LG AL =L LK = LH K
Corresponding sides: '

. JK=GHKL=HIL]=IG

UOeINPT [IH-meI9d ) WbuAdo)
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{ <wovt Yy Ry
your |
| el

Got i+7 Do this problem to find out.

- Example
2. Triangle ABC is congruent to AXYZ. NEEEN 28
Write congruence statements =A'\ 3 :
comparing the corresponding parts. | 1\s8" X TOp:
e it =S| A% B b and
Then determine which transformations i ol / % 4 Reflect
map AABC onto AXYZ. 1Yo a When writing Congruence
o B Y stabements, why is
[ Step1 | Analyze the figures to determine ~C MYz aportant +o matcy up
which angles and sides of the DA covvesponding points iy
figures correspond. i the statement?

Corresponding angles: ZA = 4)_(,_43 = ALAC = /7
Corresponding sides: AB = XY, BC = YZ,CA = ZX

LStep 2\( Determine any changes in the orientation of the triangles.
~ The orientation is reversed so at least one of the
transformations is a reflection. If you reflect AABC over
the y-axis and then translate it down 2 units, it coincides
with AXYZ.

The transformations that map AABC onto AXYZ consist

of a reflection over the y-axis followed by a translation of
2 units down.

Got +7 Do this problem to find out.

b.
b. Parallelogram WXYZ is congruent to 4"3’( 7
parallelogram KLMN. Write congruence ' 3
statements comparing the corresponding 1ty >
parts. Then.determme which B O U L TR R
transformation(s) map parallelogram MO T AN

[¥5)

WXYZ onto parallelogram KLMN. d

A
|
|

Copyright <> McGraw-Hill Educalion
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Find Missing Measures

You can use properties of congruent figures to find the missing measures
of angles and sides in a figure.

Congruence

Comgrueut amgles have the o ]
3. Badriais using a brace to support a c JE G\ "

tabletop. In the figure, ABCE = DFG.
If mZCEB = 50°, what is the measure 17
of ZFGD? |

| Since ZCEB and ZFGD are corresponding
parts in congruent figures, they are i 1
congruent. So, ZFGD measures 50°.

same measuve and
congruent sides have ‘

equal length.

v &l ! Got (+7 Do this problem to find out.

< ¢. In the figure shown above, the length of CE is 0.6 meters. What is
the length of FG?

T T 3 - i Check|
1. Triangle RST is congruent to AUVW. Write congruence statements | w
comparing the corresponding parts. Then determine which I
transformation(s) map ARST onto AUVW. o a0 2 TV \ U
T -
_fol | | | [X]
) -
- R s H
2. In the table design shown in Example 3, suppose |
BE = 45 centimeters. What is DG? o " Rate Yourself!

| How confident awve you avout |
congruence? Check the vox
Hhat applies.

|
7., Building on the Essential Question How can the i
coordinate plane help you determine that corresponding ‘ @ ) @

sides are congruent?

UDIILINPT |IIH-MBe9I 3 JuBuAdor

F DﬂBL Time to update your Foldavle!
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Name My Homework

IndependentiPractice?

Write congruence statements comparing the corresponding parts in each
set of congruent figures.

[ 3) Parallelograms UVWX and HJIK are congruent. Write congruence HERDEANY
statements comparing the corresponding parts. Then determine A
which transformation(s) map parallelogram UVWX onto EEE
parallelogram HJIK.

Wi T v 4|

4. In the umbrella shown at the right, AJLK = ANLM.
a. IfmZJKL = 66°, then mANML =
b. If MN =35 centimeters, then KJ =

5. () Reason Abstractly In the figure, AABC = AEBD.

a. On the figure, draw arc and tic marks to A
identify the corresponding parts.

{4x —2) cm B D
b. Find the value of x.
22 cm
C
E
6. In the figure at the right, AEFG = ALMN. F N L
Find the value of x. Then describe the
transformations that map AEFG 5cm (x+3) cm
M
onto ALMN. E 12.cm G

Lesson 2 Congruence 525 .



7. ) Make a Conjecture Hexagon ABCDEF has six congruent sides. A B
a. Draw CA, CF, and CE.

b. How many triangles were formed?

¢. Make a conjecture about which triangles are congruent. Test your
conjecture by measuring the sides and angles of the triangles.

Y
a/ )
=) H.O.T. Problems Higher order Thinking

8. @ Find the Error Bilal is making a congruence statement for the congruent
triangles shown. Find his mistake and correct it.
A D

Tviow\gle ABC is
congvuent to
tviamgle DEF.

9. ({) Persevere with Problems Determine whether each statement is true
or false. If true, explain your reasoning. If false, give a counterexample.

a. If two figures are congruent, their perimeters are equal.

b. If two figures have the same perimeter, they are congruent.

10. () Model with Mathematics Write and solve a real-world problem that
involves using the properties of congruent figures to find a missing
measure.

526 Chapter 7 Congruence and Similarity
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Name - My Homework S

Extra Practice

Write congruence statements comparing the corresponding parts in each
set of congruent figures.

1" 12.

Use the matching avcs amd tick mavks to
=\ ;Aeu¥ii’y the covvesponding povts.

e ¥l i
{ ner J Covvesponding amgles:

LS =LY, LSTZ = LYW, L2 = /W

Covvesponding sides:

SZ=W,ZT =W TS =TY

13. Quadrilaterals KLMN and FGHJ are congruent. Write congruence T I ]IF
statements comparing the corresponding parts. Then determine which G \
transformation(s) map quadrilateral KLMN onto quadrilateral FGHJ. T%

J
K Of H X
L S
M

14. In the quilt design shown, AABC = AADE. What is the measure of ZBCA?

15. () Reason Abstractly In the figure, ALZP = ANZM. M

a. On the figure, draw arc and tic marks to identify the L 15
corresponding parts.

b. Find the value of x.

Copyright > McGraw-Hill Education
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Power UP! Test Practice

16. The triangles shown are congruent.

Complete the congruence statements to
compare the corresponding parts.

a. A= | | bosB= | | &
S ¢4 | «0 | 28 | DE |
. LC= d. AB =
‘ — - —;‘ _- el 8 | <« | ac | oF |
eBC=| | fAC=| . ¢ | «F | BC EF |
17. In the figure, APQR = ASQR. Which of the following R
represent a congruence statement for the corresponding
parts? Select all that apply.
ZRQP = /QSR L PQ=RQ
RP=RS || ZSRQ = ZPRQ .
P al S
0 |
24m

Spiral Review

Graph each figure with the given vertices and its image after the indicated
transformations. Then give the coordinates of the final image.

18. AABC: A(—4, 2), B(—2, —3), C(—4, —3); 90° 19. quadrilateral RSTU: R(4, 3), S(5, —1), T(4, —3),
counterclockwise rotation about A followed U(3, —1); reflection over the x-axis followed
by a translation of 4 units to the right by a reflection over the y-axis

528
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A .
Geometry

@ Problem-Solving Investigation

Drawja]Diagram

@ Mathematical Practices
1,3, 4

Case #1 Hammer Time

Hasan wants to make shelves to store her game system and other
electronics in her room. He will make brackets in the shape of right
triangles to hold the shelves. Since it is a right triangle, one of the

angles measure 90°.

what is the velationship of the otheyr two amgles in &

vight triemgle? g
e
o

-
G T
Understand What are the facts? i,':_' S

The bracket is in the shape of a right triangle, so _ S ‘_!‘
one of the angles measures 90°. L g

Draw several right triangles, measure each angle, and look for a pattern.

Solve How can you apply the strategy?

¢
2 Plan Whnat is your strategy to solve this problem? '_,..;a-"f"”

B

o

A c A c A
It appears that the sum of the measures of the acute angles of a right

triangle is . So, the acute angles are

Check Does the answer make sense?

You can try several more examples to see whether your conjecture appears
to be true. But at this point, it is just a conjecture, not an actual proof.

Analyze the Strategy

@ Justify Conclusions Inductive reasoning is the process of making a
conjecture after observing several examples. Did Hasan use inductive

reasoning? Explain.

Problem-Solving Investigation Draw a Diagram 529



‘Sho:"
!
Lok

'Vocabulary Check

Skills Check and Problem Solving

Determine if the two figures are congruent by using transformations. Explain

1. What transformations can be used to show two figures are
congruent? (Lesson )

2. List two attributes of two congruent polygons. (Lesson 2)

—

your reasoning. (Lcsson )

3. 4.

6. Husam is creating the logo shown using a pentagon and five
congruent triangles. Triangle WAX is congruent to triangle YBZ.
Describe the transformations that map AWAX onto AYBZ. If WX
measures 5 centimeters, what is the length of YZ? (1ess0n2)

7. @ Persevere with Problems Trapezoid MNOP is M
congruent to trapezoid QROP. Which transformation
maps MNOP onto QROP? (Lcsson ) !
Q

532 Chapter7 Congruence and Similarity
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Geometry

Inquiry Lab

Similar Triangles

HOW are two triangles related if they have the same ® Mathematical
> shape but different sizes? 1,3

While flying in an airplane, Houriyya looked out the
window and saw roads and a field like the one shown.
She wondered if there was a relationship between the
two triangles she saw.

BHands;OnYACtivity]

To determine if there is a relationship between
the two triangles, use the diagram shown.

/R

«— “—> «—
LR ||MN || PQ
—>

>
LP and LQ are

M/\N ._

/ \ transversals.
P G
/N

f_§tep__1{ Measure and record the lengths of the line segments in
millimeters and angles in degrees in the table.

A
4

A
A

ALPQ ADLMN
LP= miL= ° M= mil= °
| La = miZP= ° IN= mim= °
PG = miZ@= ° MN= | mIN= °

What do you notice about the measure of the corresponding

angles of the triangles?

McGraw-Hill Education

(é_fej_Zj Express the lengths of the corresponding sides of the triangles

as ratios.
LP _ Lo _ PQ _
M~ LN~ MN —

What do you notice about the ratios of the corresponding sides of

Copyright € McGraw-Hill Educaticn

the triangles?
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AN
Collabovate

Work with a partner.

1. @ Model with Mathematics Triangle ABC is a right triangle with
mZA = 53°. On the grid, draw and label a different right triangle,
XYZ, using the given angle X, which also measures 53°.

LAl ] FLET TS

; 1 | !
o iy C B

| oy | |

JAREI BN
Collavovate

For Exercises 2—4, refer to the triangles in Exercise 1.
2. What is the measure of ZB? the measure of the angle that corresponds to ZB

in AXYZ?
3. Express the lengths of the corresponding sides of the triangles as ratios.

AC CB AB

4. What do you notice about the ratios?

5. @ Reason Inductively The two triangles in the Activity and in Exercise 1 are
called similar triangles. Based on your discoveries, make a conjecture about
the properties of similar triangles.

6. Js aniryy  HOW are two triangles related if they have the same shape but
LY difrerent sizes?

534 cChapter 7 Congruence and Similarity
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Geometry

Lesson 3

Similarity/and Transformations

Vocabulary Start-Up ’

Recall that a dilation changes the size of a figure by a scale factor,
but does not change the shape of the figure. Since the size is
changed, the image and the preimage are not congruent. &ﬂ Vocabulary )

Essential Question]

HOW can you determine
congruence and similarity?

Complete the graphic organizer. Consider each word on the Rating similar
Scale and place a check v in the appropriate column next to the

i . . @ Mathematical Practices
word. If you do not know the meaning of a word, find the meaning

1,3,4,7
in the glossary or on the Internet.
Rating Scale
Word Know Bl iHave RO No What it means
~ well  orheardit clue —

 Allaiow | //

scale
‘ -paC*‘OV

similawvr |
-(313 uves i |

‘%) Real-World Link
S/
A fractal is a geometric image that can be divided into parts that are
smaller copies of the whole. The photo at the right is an example
of a fractal.

1. Circle two different size parts of the figure that are
smaller copies of the whole.

? ?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

Steve Allen/Brand X Pictures/Getty Images

'§ @ Persevere with Problems @ Use Math Tools

% @ Reason Abstractly @ Attend to Precision

&

é @ Construct an Argument @ Make Use of Structure

E: @ Model with Mathematics Use Repeated Reasoning

|

Lesson 3 Similarity and Transformations 535



Identify Similarity

ey

Two figures are similar if the second can be obtained from the first by a
sequence of transformations and dilations.

Examples

1. Determine if the two triangles are H
similar by using transformations. E,
Since the orientation of the figures is \
the same, one of the transformations ) F

might be a translation.

I'ES'ieg__ij Translate ADEF down 2 units
and 5 units to the right so D
maps onto G.

|$‘;ti_a_g2_ﬂ Write ratios comparing the lengths of each side.
HG_8 2 GI_6 2 [H_10 2

0 4°%7 DF 39T FET B O

Since the ratios are equal, AHG/ is the dilated image of AEDF. So, the
two triangles are similar because a translation and a dilation maps AEDF
onto AHG/.

2. Determine if the two rectangles
are similar by using transformations.

The orientation of the figures is the
same, so one of the transformations
might be a rotation. T

Step1 | Rotate rectangle VWTU 90°
~ clockwise about W so that it
is oriented the same way as

rectangle WXYZ.

f:'sltep 2| Write ratios comparing the
lengths of each side.

Z
Fuy
Wr_s5 1U_3 /
XYy 7 YZ 4 1
uw_5 w _3 T/
7 4

wx —

The ratios are not equal. So, the two [-lU Vv
rectangles are not similar since a E—
dilation did not occur.

UONEINP3 IIH-MEIDIN ) WBLAOD
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- o s
Got 1+7 Do these problems to find out. ii:fﬁ..\\*
a ERESEET TR b. M1 EBLE A
S . | E

A B
/I H LG |
V] TQ R
iSsi ssasemsanls .

D C )
Use the Scale Factor

Similar figures have the same shape, but may have different sizes. The
sizes of the two figures are related to the scale factor of the dilation.

If the scale factorof  then the dilated figure is

the dilation is ...
between 0 and 1 smaller than the original
equalto1 the same size as the original
greater than 1 larger than the original

3. Hamad enlarges the photo
shown by a scale factor of 2
for his webpage. He then
enlarges the webpage photo
by a scale factor of 1.5 to
print. If the original photo is
5 centimeters by 7.5
centimeters, what are the
dimensions of the print?

Are the enlarged photos similar to the original?

List below at least Hwe

Multiply each dimension of the original photo by 2 to find the - YoRics i mathewatics that
dimensions of the webpage photo. ; use a scale factor,

e
5cmXx2=10cm 75cm X 2=15¢cm

leoba/123RF

So, the webpage photo will be 10 centimeters by 15 centimeters.
Multiply the dimensions of that photo by 1.5 to find the dimensions
of the print,

10cm xX15=15cm 15cm X 1.5=225cm

The printed photo will be 15 centimeters by 22.5 centimeters. All
three photos are similar since each enlargement was the result of a
dilation.

Copyright © McGraw-Hill Education
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ey
*‘*”:ba" ' Got ¥7 Do this problem to find out.

{wov

c. ¢. An art show offers different size prints of the same painting.
The original print measures 24 centimeters by 30 centimeters.
A printer enlarges the original by a scale factor of 1.5, and then
enlarges the second image by a scale factor of 3. What are the
dimensions of the largest print? Are both of the enlarged prints
similar to the original?

Determine if the two figures are similar by using transformations. Explain
your reasoning. (Examples 1and 2)

1 | | 2. JF
A B

i
E | E F

D C

|

|
(ahvew\ 5 ‘ H =
llx_‘r&“" ﬁ e - e . —

wod

3. A T-shirtiron-on measures 5 cm by 2.5 cm. It is enlarged by a scale
factor of 3 for the back of the shirt. The second iron-on is enlarged by
a scale factor of 2 for the front of the shirt. What are the dimensions
of the largest iron-on? Are both of the enlarged iron-ons similar to the

original? (Example 3) ] Ral?e Yourself!

| How confident ave you about |
similow Bigures? Shade Hhe J

|

|

&) Building on the Essential Question What is the ving on the target.
difference between using transformations to create
similar figures versus using transformations to create
congruent figures?

!

TS |
to update your Foldavle! |

UOWEINP [[IH-MBISIW 3 WBLAdo)
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Name

R ~ My Homewaork - ———

Determine if the two figures are similar by using transformations.
Explain your reasoning. (txamples 1and 2)

B oo 2. AT

(aten | 4
RVFIT 4
| wiod¥e |

ﬁ Rana is creating a scrapbook of her family. A photo of her grandmother measures
6 centimeters by 10 centimeters. She enlarges it by a scale factor of 1.5 to place in
the scrapbook. Then she enlarges the second photo by a scale factor of 1.5 to
place on the cover of the scrapbook. What are the dimensions of the photo for the

cover of the scrapbook? Are all of the photos similar? (Example 3)

@ Persevere with Problems Each preimage and image are similar.
Describe a sequence of transformations that maps the preimage onto
the image.

4, i 5. Rz |

oM L 5 _

2 41— g

7 K x 1135
=19 456784 A/
I P I 4 K - . C'l x

=2 2 4 i -
Bl (219l 23456789
———4 ———2
—— =5 — =3
—— 6} . =4
LI

— =7 et —f —

Lyl P11 I

Copyright © McGraw-Hill Education
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6. @ Identify Structure Use the graphic organizer to compare and contrast
similar and congruent figures.

e e e e

FM Similawr Figures Congruent Figuves
/\;

lsme Measures

le Measuves

TromsLormations
Used

—

)

[ H.O.T. Problems Higher order Thinking

7. D Persevere with Problems Using at least one dilation, describe a
series of transformations where the image is congruent to the preimage.

8. (D Model with Mathematics The image of ADEF after two [
transformations has vertices at D'(3, 3), £'(6, 3) and F/(3, —6). If the g}
two triangles are similar, determine what two transformations map Td?3

f ]

ADEF onto AD'EF. D el | ]
! X

|
| — _2 -
SR

9. (@ Construct an Argument True or false. If a dilation is in a composition
of transformations, the order in which you perform the composition does
not matter. Explain your reasoning.

10. @ Model with Mathematics Trapezoid ABCD is shown at the right.
Perform a series of transformations on the trapezoid and draw the image on AT T8
the coordinate plane. List the transformations used below. { _X
TG

o

540 Chapter 7 Congruence and Similarity
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Name My Homework .

ExtraPractice

Determine if the two figures are similar by using transformations.
Explain your reasoning.

e
\ i

| . ‘

c S Q.

Frrr D
onem ¥\

| Welp "i'\o; The vatios of the side lengths ave /

1". ‘ ] il [12. [ ‘
|

wot equal.

Fiud the vatios of the side lengths. |
b _¢ DE_2. ¢ ,2
GH—4o\v\AJG—l,4#|,so{—b\eh~o ‘
figuves ave wnot similaw,

13. Reham is making three different sizes of blankets from the same material.
The first measures 1 meter by 0.6 meters. She wants to enlarge it by a scale
factor of 2 to make the second blanket. Then she will enlarge the second one
by a scale factor of 1.5 to make the third blanket. What are the dimensions of the
third blanket? Are all of the blankets similar?

14. () Model with Mathematics In the figure shown, )
trapezoid RSTU has vertices R(1, 3), S(4, 3), T(3, 1), 5
and U(2,1). 4

3
2
1

a. Draw the image of RSTU after a translation
of 2 units down followed by a dilation with a scale

factor of 2. Label the vertices ABCD. - u_ T x
240 1234567809

b. Draw the image of RSTU after a dilation with a scale
factor of 2, followed by a translation of 2 units down.
Label the vertices EFGH.

¢. Which figures are similar? Which figures are congruent? -5

d. Are ABCD and EFGH in the same location? If they are
not, what transformation would map ABCD onto EFGH?

Copyright ©) McGraw-Hill Education
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Power UP! Test Practice

15. Triangle DEF is the image of triangle ABC after a AL
sequence of transformations. O

Determine if each statement is true or false. § Ny

a. AABC was dilated by a scale factor of 3 True False | Bi 5 oo
to create ADEF.
b. The transformation represents a reduction. True False
. _AB AC
¢. The ratios DF and DE are equal. True False

16. Which sequences of transformations would result in similar figures that are
enlargements or reductions? Select all that apply.

translation, dilation, rotation, reflection
reflection, translation, rotation
translation, reflection, rotation, reflection
rotation, translation, dilation

Spiral Review

Find the coordinates of the vertices of each figure after a dilation with the
given scale factor k. Then graph the original image and the dilation.

1. M0,0), N(=1,1,0(2,3),  [18. A(=3,3). B3,3),C(3, =3);  [19. G(4, 4), H(2, —4), [—4, —4),
k=2 =2 k=7
k=2 0, 2); k=
| : v - Iy =31 1 \y I _
6 5 ' ! '
| i | 4 3
4 3 2 i
] ; | : |
| |
2 | i = =-_I
1 || s s —4-3-2 O] 1 2 3 4x
:: " | —3 =2 Ol 1 2 3 4 5x | —2
2 o] 1 2 3 4 5 6x ' 5 ‘ | -3
| -2 | -3 | ‘ i ‘
|~ | \ ] Y
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Real-World Link

Properties of.Similar.Polygons

Photos Salma is printing pictures at a photo kiosk in the store. She
can choose between 4 X 6 prints or 5 X 7 prints. Are the side

lengths of the two prints proportional? Explain.

5 Follow the steps to

/.. discover how the
Collavovate | triangles are related.

1. Using a centimeter ruler,
measure the sides of the
two triangles. Then, use a
protractor to measure the
angles. Write the results
in the table.

Figure Side Length (cm)

DE \ EF
AEFD i

Uk
|

ALIK

Ang[e Measure (°) |

ADILE!AF‘/

2]

L. L) | Lk

2. Are the side lengths proportional? Explain.

3. What do you notice about the angles of the two triangles?

? ?

Which @ Mathematical Practices did you use?
Shade the circle(s) that applies.

@ Persevere with Problems @ Use Math Tools
@ Reason Abstractly @ Attend to Precision
@ Construct an Argument @ Make Use of Structure

@ Model with Mathematics

Use Repeated Reasoning

e

Lesson 4

)

Essential Question]

HOW can you determine
congruence and similarity?

M Vocabulary )

similar polygons
scale factor

Math Symbols
~ is similar to

@ Mathematical Practices
12,34
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Common Error

Do not assume that two
vectangles ave similar just
Yecause their corvesponding
amgles ave congruent. Their
covvesponding sides wust

also ve propovtional.

T

key Concept > ANTUTET# AN L0 1

Words If two polygons are similar, then
» their corresponding angles are congruent and
- the measures of their corresponding sides are proportional.

B
Y
‘ﬁ AABC ~ AXYZ
A C X z

AB _ BC _ AC

Model

Symbols LA = 4X, L B= /LY, ZC = /£Z, and

XY ~YZ Xz

Polygons that have the same shape are called similar polygons. In the
Key Concept box, triangle ABC is similar to triangle XYZ. This is written as
AABC ~ AXYZ. The parts of similar figures that “match” are called
corresponding parts.

- Example |

1. Determine whether rectangle N 6 P
HJKL is similar to rectangle ) T
MNPQ. Explain.

First, check to see if corresponding
angles are congruent. i

Since the two polygons are M 6 0
rectangles, all of their angles are

right angles. Therefore, all

corresponding angles are congruent.

Next, check to see if corresponding sides are proportional.

7 JK_3 1 7 LH _3

H_7 JK_3 1 K _7 3
MN-10 NP 692 POT10 oM™ 6

OI’1—
2

Since % and 15 are not equivalent, the rectangles are not similar.

Got i+7 Do this problem to find out.

a. Determine whether A 8 B X 12 y

AABC is similar to M
AXYZ. Explain.

544 Chapter 7 Congruence and Similarity
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Find Missing Measures

Scale factor is the ratio of the lengths of two corresponding sides of two
similar polygons. You can use the scale factor of similar figures to find

missing measures.

 Example

2. Quadrilateral WXYZis similar A

to quadrilateral ABCD. . M; g
i)

a. Describe the transformations 2 10 C
that map WXYZ onto ABCD.

Since the figures are similar, they are not the same size. Choose
two corresponding sides and determine what transformations will
map one onto the other. A translation followed by a dilation will
map AB onto WX.

b. Find the missing measure.

Find the scale factor from quadrilateral ABCD to quadrilateral

WXYZ.

Yz _15 3
scale factor: D =10 or 5

So, a length on polygon WXYZ is % times as long as the

correspondin_glength on polygon ABCD. Let m represent the
measure of XY.

3
m=3(12)
m=18

Method 2

Set up a proportion to find the missing measure.

i, i, Write the prooortion
BC — CD R
m_ 15 !
Y Ty C= / 5,C0
12 10 Xy =m,B 12, Y2 =15C0=10
m-10=12-15 Find the cross products
10m =180 Simplify.
m=18 Division Property of Equality

Lesson 4 Properties of Similar Polygons
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Yy

/St '_ Got +7 Do these problems to find out.

-_'W’-i:l_

Y. b. WZ
¢c. AB

(Guided |Practice]

Find each missing measure.

A B W 24 X
ol ¥
SNy 12
D 10 C i
=By

It i Check

Determine whether each pair of polygons is similar, Explain. (cxample 1)

1.
5 Sl\
3| :
4 12

3. The two triangles are similar. (Example 2)

a. Determine the transformations that map one figure
onto the other.

b. Find the missing side measures. .

4. The two triangles are similar. (Example 2)

8
/w\xﬁ\
; 48 5 4
10

a. Determine the transformations that map one figure
onto the other.

b. Find the missing side measure.

scale factor of a dilation relate to the ratio of two of the
corresponding sides of the preimage and the image?

546 Chapter 7 Congruence and Similarity

@) uil ding on the Essential Question How does the

2. 18
y)) 6
8 13.5

F
] 6 J
6 > G L ﬁ 3
X y K
H
Rate Yourself! \

Ave you veady to move on?
Shade the section that applies.

| have
a Pew
questions.

| hawve
alot of
questiows.

— —

'ﬁ“e to update your Foldable! |

—

- J
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Name _— == My Homework S -

fr s 7 2,

4

ehowr|
5

Iw*"“ } =

Each pair of polygons is similar. Determine the transformations that map one
figure onto the other. Then find the missing side measures. (Fanple2)

LY TR\ 3
2\ g =
SN 14.5
N 10 ‘ \_\
12
10.5

5. () Persevere with Problems The figures 4 nen g J  2lem K

at the right are similar. - » . =

. 8 cm | Figure1 14 cm Figure 2
a. Find the area of both figures. Bl [ .

b ¢ M 9 L

b. Compare the scale factor of the side lengths and the ratio of the areas.

6. E3 73] The scale factor from the model of a human inner ear to the
actual ear is 55:2. If one of the bones of the model is 8.25 centimeters

long, how long is the actual bone in a human ear?

Copyright & McGraw-Hill Education
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7. () Model with Mathematics Refer to the graphic novel frame below. The
brochure says that the rope is 150 meters long. Use the properties of similar

triangles to find the parasailer’s height above the water.

Hmmm. |
Wiy [ wonder how far
N we'll be above
/’ the water?
/ :
SECRRR SR |
90 meters

724
I3 A

€2 H.O.T. Problems Higher Order Thinking

8. () Persevere with Problems Suppose two rectangles are similar with a

scale factor of 2, What is the ratio of their areas? Explain.

({1 Justify Conclusions Determine whether each statement is true or
false. If true, explain your reasoning. If false, provide a counterexample.

9. All rectangles are similar. 10. All squares are similar.

1. () Model with Mathematics Draw two similar polygons in the space
provided. Include the measures of the sides on your drawing, and identify the

scale factor.

548 Chapter 7 Congruence and Similarity

uoleINDT (|IH-MeIDIW 3 Jybukdon



Name My Homework R

Extra Practice

\:\;M(f\-;o W
Help

Copyright & McGraw-Hill Education

}'@ As mdicated by the avc mavks, corvesponding

Determine whether each pair of polygons is similar. Explain.

12. 7.8cm 13. O L

3.25 cm 5 4

13cm
5cm

12cm

amgles ave congruent. Check to see if the
covvesponding sides ave propovtional.

325 _ 845 _ 18

A

The sides ave proportional so the tviamngles ave

simtlaw.

14. The two figures are similar. Determine the transformations 224
that map one figure onto the other. Then find the missing '
side length.

128

=3 =
W i

26 X

15. () Model with Mathematics
Manal wants to build a fence around the
rectangular garden in her backyard. In the
scale drawing, the perimeter of the garden is
34 centimeters. If the actual length of AB is
6 meters, how many meters of fencing will

pieces of tile. The tiles shown at the right

is 23 centimeters, what is the perimeter o
the smaller tile?

she need?
A 10 cm B N
464 cm
M .
D G

Lesson 4 Properties of Similar Polygons

16. Abdulaziz is making a mosaic using different

are similar. If the perimeter of the larger tile

1
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Power Up! Test Practice

17. Quadrilateral FGHJ was transformed to create
similar quadrilateral LMNO.

Determine if each statement is true or false.

a. FGHJ was reflected and dilated to True
create LMNO.

b. The scale factor of the dilation is % " True

€. The value of x is 16. True

18. Triangle FGH is similar to triangle RST. Select the
correct values to label the missing side lengths
of triangle RST.

G R
36cm
18 cm 27 cm
34 cm H S
T .

Spiral Review

Find the scale factor for each scale drawing.

19. 6cm =144 m I‘ZO. 20cm=10m
|

22.8cm =2.5mm (23. 2¢cm = 0.5km
II

550

xm 0

15m

M 6mN

||21. 15¢cm =0.3m

|
i24.5m=5km

|
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Geometry

Lesson 5

Similar.Triangles and/Indirect|Measurement

Vocabulary Start-Up 1

Indirect measurement allows you to use properties of similar polygons
to find distances or lengths that are difficult to measure directly.

(&)| Essential Question]

HOW can you determine
congruence and similarity?

tL.@ Vocabulary )

Complete the graphic organizer. List three real-world examples in
the Venn diagram for each method of measurement. indirect measurement

@ Mathematical Practices
- 1,3,4,7
Inwdivect L

__-—/-\—-\

Divect

Measurement Measurement \
glove's Eavth's
civcumberence civcumberence

] A

Write the name of an object that could be measured by either

method.

Re_e_)I-Wo_rlc_l Lm_k _

Shadows Legend says that Thales, the first Greek mathematician, was
the first to determine the height of the pyramids by examining the
shadows made by the Sun.

1. What appears to be true about the corresponding

angles in the two triangles?

2. If the corresponding sides are proportional, what could you

conclude about the triangles?

? ?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

littlesam/Shutterstock.com

'Tg (D Persevere with Problems (® Use Math Tools

% @ Reason Abstractly @ Attend to Precision

é ® Construct an Argument (@ Make Use of Structure

-f; @ Model with Mathematics Use Repeated Reasoning

e e R
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Words If two angles of one triangle are congruent to two angles of
another triangle, then the triangles are similar.

Symbols  If LA = /Fand 4B = £G, then AABC ~ AFGH.

Model

In the figure below, ZX = ZP and £Y = ZQ. f you extend the sides
of each figure to form a triangle, you can see the two triangles are
similar. So, triangle similarity can be proven by showing two pairs of

N corresponding angles are congruent.
(SUEL) and Reflect
g

whatt A0 you know about

i LR “x
the third pair of angles in / P A / / ) S\
the tviangle? ¥ P O\ . 4 P Q

T ——

A

-

Vi
/.

g

Ay

~

Example

1. Determine whether the triangles are similar.

A
If so, write a similarity statement. 62"
Angle A and ZE have the same y 70°>C
measure, so they are congruent.
Since 180 — 62 — 48 = 70,
ZG measures 70°. Two angles B
62° 48°
E F

of AEFG are congruent to two
angles of AABC, so

ANABC ~ AEFG.
) .
ek | 1 Go¥ T Do this problem to find out.
A a. L
10° g
H
" 7k M z
:
J :

552 Chapter7 Congruence and Similarity
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Use Indirect Measurement

One type of indirect measurement is shadow reckoning. Two objects
and their shadows form two sides of right triangles. In shadow
problems, you can assume that the angles formed by the Sun’s rays
with two objects at the same location are congruent. Since two pairs
of corresponding angles are congruent, the two right triangles are
similar. You can also use similar triangles that do not involve

shadows to find missing measures.

Examples

2.

A road sign 2.5 meters high casts a
5-meter shadow. How tall is a street
light that casts an 8-meter shadow at
the same time? Let h represent the
height of the street light.

Shadow Height

road sign— 5 2.5 -<—road sign

T h < streetlight

street light > 8

5h=8-25
5h = 20
5h _ 20
5 5
h=4

The street light is 4 meters tall.

In the figure at the right,
triangle DBA is similar to
triangle ECA. Ramon wants
to know the distance across
the lake.

AB _ BD
AC T CE
320 _ 10
482 — d
320d =482 - 40
320d _ 19,280
320 ~ 320
d=60.25

The distance across the lake is 60.25 meters.

Lesson 5 Similar Triangles and Indirect Measurement 553



~ Got it+7 Do this problem to find out.

b. At the same time a 2-meter street sign casts a 3-meter shadow, a
nearby telephone pole casts a 12.3-meter shadow. How tall is the
telephone pole?

Determine whether the triangles are similar. If so, write a similarity
statement. (Example 1)

1. % 2. 0 P
55°
Y 35°
25°
W Q
M N

X U
1o, )7

3. How tall is the tree? (Example 2) 4. Find the distance from the house to

the street light. (Fxample 3)

Rate Yourself!

@ Building on the Essential Question How do similar
triangles make it easier to measure very tall objects? Ave you veady to wmove ow?

554 Chapter 7 Congruence and Similarity
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|

Shade the section that applies. |

|
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| glacw \a

] nlrjn“
wav

Name o _

My Homewaork _

Determine whether the triangles are similar. If so, write a similarity

statement. (Example)

1. Q T

59°
X 47 u

\ |

3. How tall is the building? (Fxample 2)

B

50m 4m

‘ﬁ' How far is it from the log ride to the pirate

ship? (Example 3)

4. How tall is the taller flagpole? (Example 2)

a.

7m

hm

4m 2m

6. Find the height of the brace. (Example 3)

)
9m .
5y,
frm .
L. Im g
4| 0 i —— |
15m

1 7} (D Reason Abstractly A giant ferris wheel is 136 meters tall. If the ferris
wheel casts a 34-meter shadow, write and solve a proportion to find the height

of a nearby street light that casts a J%-meter shadow.

Lesson 5 Similar Triangles and Indirect Measurement



#) ]
( f‘-"} H.O.T. Problems Higher Order Thinking

10.

1"

12.

(@ Find the Error Metha
is finding the height of
the lighthouse shown in
the diagram. Find her
mistake and correct it.

T vl
195 30
930 = 19.5x
x = 13.85

() Model with Mathematics On a separate sheet of paper,
draw two different triangles so that each one contains both

of the angles shown. Then verify that they are similar by
determining which transformation will map one onto the other.

() Persevere with Problems You cut a circular hole %—centimeter in
diameter in a piece of cardboard. With the cardboard 60 centimeters from
your face, the Moon fits exactly into the hole. The Moon is about 390,000
kilometers from Earth. Is the Moon’s diameter more than 2,500 kilometers?
Justify your reasoning.

() Identify Structure What measures must be known in order to
calculate the height of tall objects using shadow reckoning?

() Reason Inductively Ali wants to estimate the

height of a fountain in a local park. Ali's height and both l

shadow lengths are shown in the diagram. Is an estimate xm Flﬁ
of 5 meters reasonable for the fountain's height? Explain your  15m f:l; i‘h
reasoning. — )

B56 Chapter7 Congruence and Similarity
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Name _— . My Homework _ = —
ExtraPractice
13. What is the height of the tree? 10w 14. Find the distance across the river.

The triangles arve similaw. Wrike amd
solve a propovtion.

[ awewort- oy
| Welp

o ]

42 <0
€% 060 = 42x

90 = x

15. About how long is the log that goes across the | 16. How deep is the
water 62 meters

gligels from the shore?
9m
gm xm
12m
17. In the diagram shown at the right, AABC ~ AEDC. A
a. Write a proportion that could be used to solve a

for the height h of the flag pole.

b. What information would you need to know in order
to solve this proportion?

18. () Model with Mathematics A 72 centimeter-tall child casts a shadow that
is 48 centimeters long. At the same time, a nearby building casts a 16-meter-
long shadow. Write and solve a proportion to find the height of the building.

Copyright «> McGraw-Hill Education
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Power UP! Test Practice

19. Omar is 2 meters tall and casts a shadow 1 meter long. ~ | g iy
At the same time, a nearby tower casts a shadow "“m ""m
that is 25 meters long. ""m "m“

Wite a proportion Omr can use to find the 0

" UMl
Il

Using the proportion, the tower isi - ' meters tall. ""I" "m"

L

o>

height of the tower. ‘

%m —] —

20. Eissa is 1.6 meters tall and is using similar triangles and a mirror to find the
height of a telephone pole. The horizontal distance between Eissa and
the telephone pole is 9 meters. He places the mirror on the ground 2.4
meters from himself so that he can see the top of the pole in the mirror’s
reflection as shown in the figure below.

EE,

G- | 1.6m| 24m| 4.0m| 45m |
| 6.6m| om | hm |

Select values to label the diagram with the correct dimensions.

What is the height of the telephone pole? | ‘

‘Spiral Review

Determine whether each pair of polygons is similar. Explain.

e
5 9

558

uo1eINP3 [|IH-MIHIY ¢ » 1BuAdo



Lesson 6

Slope and|Similar Triangles

w |Essential Question)

HOW can you determine

. . . - congruence and similarity?
Physics In an experiment using a coiled < i

spring toy, Faris and Faleh determined they
needed to raise one side of a 5-unit board
2 units for the toy to move.

@ Mathematical Practices
1,2,3,4

1. Find the slope of the board. (Hint: Use the Pythagorean Theorem

to find how far the end of the board is from the books.)

<

a0 Work with a partner. Use
y B _ the graph to discover how

A .
colmorate  SlOpe triangles are related.

1. Draw the triangle formed by A(0, 2),
B(0, 4), and C(3, 4). What kind of
triangle did you draw?

_ N W A~ 1O~

1 2 3 45 6 7 8x

o4

2. Draw the triangle formed by D(6, 6),
F(6, 8), and G(9, 8). How is ADFG
related to AABC?

3. Draw the triangle formed by A(0,2), K(O, 6),
and D(6, 6). How is AAKD related to AABC?

4. What is true about the hypotenuses of the
three triangles in Steps 1, 2, and 37?

)

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

Mark Steinmetz

‘g @ Persevere with Problems @ Use Math Tools

% @ Reason Abstractly @ Attend to Precision

‘é @ Construct an Argument @ Make Use of Structure

;g @ Model with Mathematics Use Repeated Reasoning

B e
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Similar Triangles and the Coordinate Plane

In the figure shown, AABC and ABDE are slope y A
triangles. Siope triangles are similar.

/BAC= /DBE i :

ZACB = /BED Given B (]

AABC ~ ABDE Angle-Angl ilgirty (o] X
D¥ | E

You can use the properties of similar triangles to show the ratios of the
rise to the run for each right triangle are equal.

|_. Exaﬂlp_le.

1. writea proportion comparing the rise to the run for each
of the similar slope triangles shown above. Then find the
numeric value.

AC _ BC AP -
BE—DE QITESPONCING SIes ol si Lrtancl
AC'DE=BE'BC 1 the cross procuc

AC-DE _ BE-BC
BC-DE ~— BC-DE

AC _ BE
BC — DE
5_4 o
372 I
AC_BE 6_4
S0.5¢ DB 3 =72
/St | 3
(oo Got +7 Do this problem to find out.
A a. Graph AMNO with vertices M(3, 1), R Y

N(1, 0), and O3, 0), and APQR with
vertices P(5, 2), Q(—1, —1), and

R(5, —1). Then write a proportion
comparing the rise to the run for ~ o x
each of the similar slope triangles
and find the numeric value.

i

UOHBINP3 ((1H-ME19IN ¢ WBuAda)
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Similar Triangles and Slope kKey Concept

Words The ratio of the rise to the run of two slope triangles formed
by a line is equal to the slope of the line.
Example |t | | EEE Larger Triangle
-7-\(1 8) rse _ 6 _ _,
6 = ) run T 237 7
5 - Smaller Triangle
4 rise _ 2 _
-3 m un = 7= 2
B (4.2) K4 W -2
- \hts' 0) [ slope = - = 2
Ot 1234 967 8x

The ratios of the rise to the run of the two similar slope triangles in
Example 1 are the same as the slope of the line. Since the ratios are
equal, the slope m of a line is the same between any two distinct
points on a non-vertical line in the coordinate plane.

2. The pitch of a roof refers to the y ’LR‘
slope of the roof line. Choose S
two points on the roof and find A
the pitch of the roof shown.
Then verify that the pitch is the T
same by choosing a different 1 B
set of points.

Ya=N

X2 — X1

and Reflect

m= Farmula for slope
Is the statement
_3 Use the points 5 and R (v, y) = {8, 6) and (v, 1,) = (12, 8) ARAS v AUBT tvyer
. Explain below,
= —

The pitch of the roof is % Verify that the pitch is the same using
two other points.

_ Y2y
m=x—x
_2-3
T 0-2
_—1_1
m=-37%3

Copyright ©) McGraw-Hill Education
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W o Got i+7 Do this problem to find out.

el |

1. Graph AACG with vertices A(1, 4), C(3, —2),
and G(1, —2), and ABCF with vertices B(2, 1),
C(3, —2), and F(2, —2). Then write a proportion
comparing the rise to the run for each of the
similar slope triangles and find the numeric
value. (Example 1)

b. The plans for a teeter-totter y
are shown at the right. Using = 1
points G and L, find the slope
of the teeter-totter. Then verify —Hr K
that the slope is the same at i {"'

a different location by choosing G
a different set of points.

2. The plans for a set of stairs are shown
below. Using points X and Z, find the slope
of the line down the stairs. Then verify that
the slope is the same at a different location
by choosing a different set of points.
(Example 2)

lI S\/\O\‘N '.Iﬁ.
\,an\;:l [ &y
| 5
| 4 y |
| |
2 i - 1 v
10| 1 23 45 6 7x
Y
_2 . 3
-3 Z
¥ [o) X
3. , Building on the Essential Question How is the —_—— —
slope of a line related to the similar slope triangles |
P P ) Rate Yourself! l

formed by the line? ]
How confident ave you about |
slope amd similawr triamgles? |
Check the vox Hhat applies. ]

® €& ©

4
Y

uoneanp3 IH-MmelgdN & wbuidon
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Name = — — My Homewark — = .

Graph each pair of similar triangles. Then write a proportion comparing the
rise to the run for each of the similar siope triangles and find the numeric
value. (Example 1)

ﬁ AABC with vertices A(—6, —1), B(—4, —1), and | 2. AFGH with vertices F(2, 3), G(2, —1), and

C(—6, —3); ANLM with vertices N(—3, 3), H(—86, 3); AJKL with vertices J(O, 2), K(O, 0),
c}% L(0, 3), and M(—3, 0) and L(—4, 2)
y by
4 4
3 3
2 2
1 1
65432 O 1x e s432 o 1 2x
) -2
-3 -3
—4 —4

ﬁ The plans for a skateboard ramp are shown. Use two
points to find the slope of the ramp. Then verify that
the slope is the same at a different location by choosing N %
a different set of points. (Fxample 2) —

BB | J
\\
| K
0 | x
4. A ladder is leaning up against the side of a house. Use two points y
to find the slope of the ladder. Then verify that the slope is the — NEE
same at a different location by choosing a different set of points. Yy '
(Example 2) !
- ___f_ : () Tz
s R
ul i
O X

5. @ Reason Abstractly Triangle XYZ has vertices X{(0, 0), Y{10, 0),
and Z(0, 6). Triangle MYP has vertices M(5, 0), Y(10, 0), and P(x, y).
Find the missing coordinates for P if AMYP ~ AXYZ.

Copyright > McGraw-Hill Education
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6. () Model with Mathematics Refer to the graphic novel frame below.
On the beach, a cable is attached to the pier. The line formed by the cable

has a slope of % Is the triangle formed by the pier, the beach, and the
cable similar to the triangle formed by the boat, the parasailer, and the

rope? Explain.

" Hmmm. I'm
picturing a
right triangle.
The rise is
400 and the
run is 300.

7 can't wait \
to get going!

)
()‘J_) H.O.T. Problems Higher Order Thinking

7. () Model with Mathematics On a separate piece of grid paper, draw
the graph of a line with a positive slope. Draw two slope triangles formed by
the line. Demonstrate that the simplified ratio of the rise to the run of
each triangle is equivalent to the slope.

8. (@ Persevere with Problems The slope of a line is —3.5. Find two
possible measurements for the legs of similar slope triangles. Explain

your reasoning.

9. () Reason Inductively Triangle JKL has vertices J(0, 0), K(1, 0),
and L(1, 2). Determine if each triangle is similar to and/or a slope
triangle with AJKL.

a. AABC: A(1, 2), B(1, 6), C(3, 6)
b. AMNP: M(3,1), N(6, 1), P(6, 7)
c. ARST:R(1,2), S(4, 2), T(4, 5)
d. AWXY: W(O, 0), X(—1, —2), Y(0, —2)

564 Chapter7 Congruence and Similarity
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Name —= - My Homework .

Extra Practice

Graph each pair of similar triangles. Then write a proportion comparing
the rise to the run for each of the similar slope triangles and find the
numeric value.

10. ALKM with vertices L(—4, 4), K(—4, —4), 11. AABC with vertices A(—5, —6), B(1, —6),
and M(2, —4); ANPM with vertices N(—1, 0), and C(1, 3); AGFD with vertices G(—3, —3),
and P(—1, —4) F(—1, —3), and D(—1, 0)

Lk _ NP 4

o T3
Gvaph amd label each triangle.

{ Hamey
| Welp

— — o . .
L1 4 3y
3 | 2
2 I 1
1 | -+ -
A N . —-4-5-4-3-—2 Ol 1 2x
—6 —5—4 —3 2 1 2x o
=2 -3
3 —4
m| L
Ll _5
T |

Write the propovtion using the side lavels.

Wk _ NP
KM~ Pm
_s5__ 4
¢ 03

(0 Model with Mathematics Use a graph to find the missing coordinates
for point Z if AMNP ~ AXYZ.

12. M(—2, —3), N(2, —3), P2, 3), X(0, 0), Y(2, 0) 13. M(5, 0), N(5, —3), P(2, —3), X(7, 2), Y{1, 2)
4 v ll 41y

3 3
2 2
1 1

:—4—3—2 ol 1 2 3 4; Ol 12 3 45 6 7;
-2 -2
—3 -3

! ik 1|

Copy and Solve Find the missing coordinates for point D if AABC ~ ADEF.
Show your work on a separate sheet of paper.

14. A(—1,3), B(1, 3), C(1, 6), 15. A(1,11), B(1, 6), C(3, 6),
E(—4, -7), (-4, ) E(1, 1), F(5, 1)

Copyright € McGraw-Hill Education
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power Up! Test practice

16. Triangle ABC with vertices A(—3, 7), B(—3, 5), and y
C(0, 5), and triangle CDE with vertices C(0, 5), D(0, 1),
and E(6, 1) are slope triangles.

N B O 00

Draw the triangles and the line that they represent
on the coordinate plane.

Find the slope of the line. Then describe the relationship 881 0] 2.4 6 8

between the slope triangles and the slope of the line.

17. The statements below refer to any non-vertical line on the
coordinate plane. Determine if each statement is true or false

a. All of the slope triangles on the line are similar. True False

b. The slope is the same between any two distinct True False
points on the line.

¢. In the slope triangles, the ratios of the rise to the True False
run are equal to the absolute value of the slope.

Spiral Review

Find the slope of the line that passes through each pair of points.

18. (2,2),(—2, -2) 119. (5, —4),(9, —4) ;20. (4, 3),(—1,6)
| |
| .
| |

21. (3,3),(3,5) 122, (0,0), (3, —6) 23. (—8, —15), (—2,—5)
|

{

24. (-3, 5), (3, 6) (25.(0.2,07), (17,1.2) 126. (-5, 0), (3, —2)

566
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Geometry

Lesson 7

Area'and|Perimeter of 'Similar Figures

|Essential Questioﬂ

Real-World Link

HOW can you determine

. congruence and similarity?
Games Four square is a ball game played on a hard surface. The < y

court is a 4-meter by 4-meter square divided into four equal squares.

@ Mathematical Practices
1,2,3,4

1. Use the figure to draw a four square court. Divide each side in half.
Draw lines to divide the court into four equal squares. Is each smaller
square similar or congruent to the larger square? Explain.

2. What is the perimeter of the larger square drawn above?

meters; the smaller square? meters

3. How is the perimeter of one of the smaller squares
related to the perimeter of the larger square and
the scale factor?

? ?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

C Squared Studios/Getty Images

’% (D Persevere with Problems @ Use Math Tools

% @ Reason Abstractly @ Attend to Precision

;LEE @ Construct an Argument @ Make Use of Structure

% @ Model with Mathematics Use Repeated Reasoning

e S —————E
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R P Perimeter and Area of Similar Figures

¢/ Show,
| Youy

i wovk

Perimeter
Words  If figure B is similar to figure A by a scale Models

factor, then the perimeter of B is equal to the a
perimeter of A times the scale factor.

Symbols perimeter of _ perimeter of
T = ) + scale factor
figure B figure A Figure A

Area b

Words  If figure B is similar to figure A by a scale
factor, then the area of B is equal to the area
of A times the square of the scale factor.

Symbols  areaof _  areaof Figure B

- . le factor)?
figure B figurea  (Scalefactor) j

Example

In similar figures, the perimeters are related by the scale factor, k.
What about area? The area of one similar figure is equal to the area
of the other similar figure times the square of the scale factor, or k2.

1. Two rectangles are similar. One has a length of 6 centimeters and
a perimeter of 24 centimeters. The other has a length of
7 centimeters. What is the perimeter of this rectangle?

The scale factor is % The perimeter of the original is 24 centimeters.
X = 24(%)
4
X = % (%) Divide oul comimon factais
1

x=28

So, the perimeter of the new rectangle is 28 centimeters.

Got i+7 Do this problem to find out.

a. Triangle LMN is similar L
to triangle PQR. If the 24m
perimeter of ALMN is
64 meters, what is the M N R 0
perimeter of APQR?

18 m

568 Chapter 7 Congruence and Similarity
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;’ Example J

2. nascale drawing, the perimeter
of the garden is 64 centimeters.
The actual length of AB is

18 meters. What is the perimeter Scale Factor

of the actual garden? wWhen finding the scale
Pactor frowm one Figure o
ancthey, the units must e
= the same. .
Step 1 1 The actual length is proportional to the length in the
' . : . 8m .
drawing with a ratio of >4 cm” Find the scale factor.
18m _ 1800cm 75
24cm 24cm O
@E_eg_?j Find the perimeter of the actual garden.
P =64-75or 4,800
The perimeter of the actual garden is 4,800 cm or 48 meters.
r‘g‘.ﬂ\ \u", ]
= A
Got 1+7 Do this problem to find out. ==
b. Two quilting squares are Y.

shown. The scale factor is
3:2. What is the perimeter
of square TUVW?

 Example )

&

8. The Jamals have a 5-meter by 8-meter
patio at the front of their house. They
are building a similar patio at the back
with double the dimensions. Find the
area of the back patio.

The scale factor is 2.

The area of the front patio is
(5)(8) or 40 square meters.

x = 40(2)? Multiply by the square
of the scale factor,

Copyright © McGraw-Hill Education

x = 40(4) or 160 Fvaluate the power.

The back patio will have an area of 160 square meters.
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"‘"f,"t;;orn'{f"' | Go¥ ¥+7 Do this problem to find out.

{ bty

C. ¢. Noura is painting a mural on her bedroom wall. The image
she is reproducing is 4.8 centimeters by 7.2 centimeters. If the
dimensions of the mural are 10 times the dimensions of the
image, find the area of the mural in square centimeters.

For each pair of similar figures, find the perimeter of the second figure.

(Example 1)
10 P =7¢cm 20 P =21m
P=18cm
P=12m
5m
3cm 4cm L

3. Hidaya is enlarging a digital photograph on her computer. The original
photograph is 5 centimeters by 7 centimeters. If she enlarges the dimensions
1.5 times, what will be the perimeter and area of the new image? (Examples 2 and 3)

4. Mahmoud is flying a kite that is made up of three similar
rectangles. The sides of the three rectangles are in the
ratio 1:2:3. If the area of the smallest rectangle is | Rate Yourself!
72 square centimeters, what are the areas of the other two ', |

| undevstana how to
find the pevimeter and
avea of similar Figuves. |

rectangles? (Example 3) '

?? Great! You're ready to move on! |
|

(Z) Building on the Essential Question If you know two
figures are similar and you are given the area of both figures,

how can you determine the scale factor of the similarity? sl have some

questions about the
pevimeter and avea of
stimilaw Pigu\ves.

570 Chapter 7 Congruence and Similarity
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Name

Independent{Practice’

My Homework

For each pair of similar figures, find the perimeter of the second figure.

| 1)
NyAN
12mm

2.
8.4cm 6.3cm

P=38mm P=7mm P =194cm P=7cm
3. Acity is planning to build a skate park. An architect
designed the area shown at the right. In the plan, the perimeter | 25 em |
of the park is 80 centimeters. If the actual length of WX is W X
50 meters, what will be the perimeter of the actual skate
park?
Y 74

4. A child’s desk is made so that the dimensions are two-thirds the
dimensions of a full-size adult desk. Suppose the top of the full-size desk
measures 135 centimeters long by 90 centimeters wide. What is the perimeter

and area of the top of the child’s desk?

13 Mansour is constructing a miniature putting
green in his backyard. He wants it to be
similar to a putting green at the local golf
course, but one third the dimensions. The
area of the putting green at the golf course
is 378 square meters. What will be the area
of the putting green Mansour constructs?

6. Nasser is making a model version of his
neighborhood that uses model trains. The
ratio of the model train to the actual train is
1:64. His neighborhood covers an area of
18,432 square meters. What will be the area
of the model neighborhood?

Lesson 7 Area and Perimeter of Similar Figures
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7. @ Identify Structure Complete the graphic organizer to compare how
the scale factor affects the side lengths, perimeter, and area of similar
rectangles.

Multiply the ...
Lewgth by | Width by | Pevimeter by

¥ Hhe scale
factor is...

-

\__/—\_JMW\_.J

{J

’--j H.O.T. Problems Higher Order Thinking

8. () Persevere with Problems Two circles have circumferences of 7 and
3. What is the ratio of the area of the circles? the diameters? the radii?

9. ({0 Justify Conclusions A company wants to reduce the dimensions
of its logo from 15 centimeters by 10 centimeters to
7.5 centimeters by 5 centimeters to use on business cards.
Yousif thinks that the new logo is 12 the size of the original logo.
Saeed thinks that it's > of the original size. Explain their thinking to a classmate.

10. () Use Math Tools Use the coordinate plane to draw a rectangle. Dilate the
rectangle and draw the dilation. Then determine the perimeter and area of each
rectangle to model the effect of the dilation.

B72 Chapter7 Congruence and Similarity
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Name

Extra Practice

My Homework —

Copyright <> McGraw-Hill Education

For each pair of similar figures, find the unknown perimeter.

1"

1 \,\nw,—.'wo-'\'— ,“‘.\Y’

| Help
\

13.

15.

16.

p P=7?cm 0

A P=20cm B

D 6 cm c S 9cm R

The scale factor is 5. Multiply the

pevimetev of ABCD by '2;

3
P=20+*=0ov30
20 cwm 2 °

For your dinner party, you make a map to your
house on a 3-centimeter-wide by 5-centimeter-
long index card. What will be the perimeter
and area of your map if you use a copier to
enlarge it so it is 8 centimeters long?

12.

P=85km
P=7?km T
Q
12 km
30 km
0 R
R

14. A company wants to reduce the dimensions

of its logo by one fourth to use on business
cards. If the area of the original logo is

16 square centimeters, what is the area of the
logo that will be used on the business

cards?

Two picture frames are similar. The ratio of the perimeters of the two
pieces is 3:5. If the area of the smaller frame is 108 square centimeters, what

is the area of the larger frame?

(@ Persevere with Problems Mr. Ayoub is enlarging a logo for printing

on the back of a T-shirt. He wants to enlarge a logo that is 3 centimeters by

5 centimeters so that the dimensions are 3 times larger than the original. How
many times as large as the original logo will the area of the printing be?

573
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Power UP! Test Practice

17. A photograph is enlarged to 3 times the size of the original. Fill in the boxes to
complete each statement.

The area of the enlargement is ‘times the original area.
The perimeter of the enlargement is | itimes the original perimeter.

18. A smaller version of this school banner is being made to appear on the front
of the students’ homework agenda books.

The perimeter of the smaller version of the flag is 2 meters. I 1 I 2 ] 4 I 8 l_16 ]
Select the correct values to complete each statement. I 15 15
a. The perimeter of the full size flag is | meters ‘ 64 | 8 ‘ '8 I 64
b. The scale factor of the reduction is‘ |
¢. The area of the smaller version of the flag is‘ .square meters.
Spiral Review
Graph each figure with the given vertices and its image after the indicated
transformation.
19. AABC: A(0,—1), B(0,3), C(3, 3) 20. XY: X(1,1), Y(—2, —3)
90° clockwise rotation about the origin | translation of 1 unit right and 3 units up
|
y | i y
4 ! | 4
3 | ' ‘ 3
2 I ‘ J 2
1 '| . 1
™ | [ >
—4-3-2 O 1 2 3 4x| f—4—3—2 o] 1 2 3 ax
-2 =2

574
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in Car Design

Car Designer

Do you like drawing? Are you technical and precise in
your drawings? You should consider a career as a car

designer. Car designers use Computer Aided Design to
create technical drawings that are used in manufacturing
and construction. Information from architects and
engineers is used to create highly specialized drawings
that show how to construct everything from a nightstand
to the space shuttle.

‘-"H‘-—H— - — -
&ng A
R —_— —— \.r’ —w.
I . .-...__ “ - ""*-—...____ *\"P' \_

S‘ :

: ;f

—

/

‘ 4 Is This the Career

for You?

Are you interested in a career
as a car designer? Take some
of the following courses in
high school.

@ Geometry

# Mechanical Drawing
@ Computer Graphics
@ Design

Turn the page to find out how
math relates to a career in
Car Design.




@ Drive Yourself to Success

Use the information on the drawing to solve each problem.

1. What transformation maps the drawing to b. the distance from the front wheel to the
the actual car? rear wheel of the actual car
2. Are the views of the drawing of the car 4. |If the actual height of the car is

imilar to views of the actual car? Explain. : .
N visuEtar e el Eapial 150 centimeters, what is y?

5. If x =7 centimeters, what is the actual
distance between the tires on the car?

3. If the scale factor is L find the following:

25’
a. the length of the actual car

g

° List
@ Career Project seveval challewges
It’s time to update your career portfolio! Describe the features that Caveey,

you, as a car designer, would include in a new car design. Determine
whether these features already exist in cars today.

uoHeINPT (|IH-MeJ9IW ¢ 1ybuAdos
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Geometry

ChapterjReview /|

Reconstruct the vocabulary word and definition from the letters under the
grid. The letters for each column are scrambled directly under that column.

wn
z |

T

Y
?
T_
T
| E
et ._T__
AL MI 6 0 S
P I T W S H R
0 0 E H OTH S
S § I L G O A A P
P WM Y Y L NN E E

Complete each sentence using vocabulary from the chapter.

1.

Two figures are if one can be obtained from the
other by a series of rotations, reflections, or translations.

uses properties of similar polygons to find
distances or lengths that are difficult to measure directly.

The parts of congruent figures that match are called

Two figures are if one can be obtained from the
other by a series of transformations and dilations.

When a transformation is applied to a figure and then another
transformation is applied to the image, the result is called

a

Chapter Review 577



Key Concept Check

FoLDABLES |

Use Your

Use your Foldable to help review the chapter.

Got it?

Triangle ABC has vertices A(0, 0), B(2, 4), C(6, 0). Match each image

with the description of its transformation.

1. A0, 0), B'(2, —4), C'(6, 0)

2. A0, 0),B'(1,2), C'(3,0)

3. A0, 0), B'(4, —2), C'(0, —6)

4. A2, —6), B'6, 2), C'(14, —6)

B78 Chapter7 Congruence and Similarity

a. similar; a dilation with a
scale factor of >

b. congruent; a 90° clockwise
rotation about the origin

c. congruent; a reflection over
the x-axis

d. similar; a translation of
(x + 1,y — 3)followed by a
dilation with a scale factor of 2
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Can Triangles Model Maps?

Mazen is investigating the relationship between triangles
and how they can model a city street map. On the graph,
one unit is equal to one centimeter. The grid shows two right
triangles. DG = CB, m£B = 20.6°, and m£D = 69.4°.

Geometry

HOEEEEDEEEG

o \ I

?... B

-6 \ \

I \_.__._

4 =

3l _\_. _.___..\

2k— A !
-

1AI C | G

EEREEEERERY

Write your answers on another piece of paper. Show all of your work to

receive full credit.

Part A

Are the two triangles congruent? Explain your reasoning. What transformation(s)
could be used to help determine that the two triangles are congruent?

Part B

The triangle formed by the intersections of Al Nasr Road,
Main Street, and Highway 33 is similar to triangle ABC.

The section of Main Street between Oak Road and

Highway 33 is eight kilometers long. Based on the information
given, what is the length of Oak Road from Main Street

north to the intersection of Highway 33? Set up a proportion
and solve. Round your answer to the nearest tenth.

Al Nasr Rd.

w-£

'f;o- s
%

%

o

8 km

Main St.

Chapter Review 579



Reflect]

Answering the Essential Question

Use what you learned about congruence and similarity to complete the
graphic organizer. Describe how you would show congruence or similarity
using measurements and transformations.

/ HOW can you determine

y congruence and similarity? A0

= o r S e~ -7
Congruence Similarity
Definition Definition

LR 2 S

Measurements Transformations Measurements Transtormations

Answer the Essential Question. HOW can you determine congruence
and similarity?

uonedNP3 JIIH-MeI9dN ¢ WBuAdoD
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Chapter Sourced From: Volume and Surface Area, from Glencoe Math Course 3 Vol 2 Chapter 08 > 2015

Study Organizer)

Cut out the Foldable on
page FLO of this book.

Place your Foldabje
on page 652,

Essential
5 Question

——

WHY are formulas important
in math and science?

. (@ Mathematical Practices
- 1,2,3,4,6,7

X "\ Math in th';e
(@ Real World

=9

lce Skating During the winter,
Reham and her friends watch
speed skating races at a local
park. The ice skating rink is
made up of two semi-circles
and a rectangle. What is the
area of the rink?

b—-——"'A_

Use the Foldable
throughout this chapter to

help you learn about
volume and surface area.



WH At T a2 (D b (Ve s
.,./Wha Tools-Do‘;Y ou Ne ¢ d?/
- Jrlu’nui raiwmin]]])

Ui granied mn duig/lisdin

Vocah

%] Vocabulary

composite solids lateral area sphere

cone nets total surface area
cylinder polyhedron volume
hemisphere similar solids

Review Vocabulary

Area The area of a geometric figure is the measure of the surface enclosed by the figure,

Write the correct area formula in each shape.

J ' Area

582 Chapter 8 Volume and Surface Area
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N YT

R A s T Py T
IWhatDo'You/Already Kn’ow?#

m‘-t--!mﬂ'imhi/lmlu.m-c:-um lidadradiiilhf,

Read each statement. Decide whether you agree (A) or disagree (D). Place a
checkmark in the appropriate column and then justify your reasoning.

Volume and Surface Avea

Statrewment nn Why?

To find the volume of a cylinder,
multiply the area of the base by the
height of the cylinder.

The formula to find the volume of a
cone is the same as the formula to
find the volume of a cylinder.

I

A sphere is a set of all points in space
that are a given distance from a given
point called the center. L

The lateral area of a three- T
dimensional figure is the sum of the
areas of all its surfaces.

The net of a cylinder consists of two
circles and a rectangle.

To find the lateral area of a cone, you
multiply T by the radius of the base
by the height of the cone.

. "”U“”f.’ ] '.“.;.‘
6 hen"WIII}You’,U
”f ’IJ!”";{/‘J""' "!f‘."ll badayd J,}.'”"'

1t /, r.ru';ig”ru; '
‘S’el*ThIS?” ’

Here is an example of how unit rates are used in the real world.

Activity 1 Khawla’s mom made soup in a large pot and is going
to pour it into 1-liter jars. Name some ways her mom could estimate
how many jars she would need.

V 7~
{ This works, but how
A, much do we need?




| Example 1 Example 2

Find the area of the triangle. Evaluate 7 « 162. Use 3.14 for &. Round
to the nearest tenth.

T+162 =~ 314 .256 Evaluate 162
=~ 803.8 Multiply.

Formula for area of a triangle

Replace b with 16 and h with 12.

Simplify.
The area is 96 square millimeters.

(2.

Evaluate Find the value of each expression. Use 3.14 for 7. Round to the nearest tenth.

8. 2.m-32= {-9.1r.(19+2)2z




Geometry

Inqui_ry Lab

Three-Dimensional Figures

HOW are some three-dimensional figures related © e
S to circles? 13

Bilal is training on an obstacle course. One of the activities in
the course is the tunnel, an open tube through which he runs.

A three-dimensional figure with faces that are polygons is called a polyhedron.
There are three-dimensional figures that are not polyhedrons. Some examples
of these figures are cylinders, cones, and spheres.

[@ For each figure, list three real-world items that represent the
figure.

Cylinder Cone Sphere

A\

; 2 / B / \
[. _— ‘ 7\ A= Y
y \ \ /

@lﬁa Just as a rectangular prism and a pyramid have o "1
bases, a cylinder and a cone have bases as well. .
What is the shape of the base of a cylinder?

a cone? *\ :

(ﬁ:?p,@[ Interesting shapes can occur when you find the

- cross section of a figure that is not a polyhedron.
Describe the shape of the figure resulting from a horizontal
cross section of each of the following.

McGraw-Hill Education
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Work with a partner. Draw and describe the shape resulting from each

cross section.

1. - '
| o
2

(e
4 %
N\
\\1.
)/
r.’l; /
AV
Jl

Lt

O Yoty Ouwh

7. (D Use a Counterexample True or false: The cross section of a cylinder, a
cone, and a sphere will always be a circle or an oval. If false, provide a

counterexample.

8. lnqum HOW are some three-dimensional figures related to circles?

586 Chapter 8 Volume and Surface Area
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Geometry

Lesson 1

Volume of/Cylinders

- 'Essential QuestionJ

Real-World Link

WHY are formulas important in

R g . i ?
Jelly Beans Muna's teacher filled a cylindrical jar —1 math and science

with jelly beans. She is awarding a prize to the Vocaly

student who most accurately estimates the number M Vocabulary )
of jelly beans in the jar. Muna used a soup can to
model the jar and centimeter cubes to model the elluls
jelly beans cylinder
J ' &, composite solids
QO ,
/i yv Work with a partner.

Collavorate @ Mathematical Practices

1. Set a soup can on a piece of grid paper. Trace the area around 13,46
the base as shown.

About how many centimeter cubes would fit at the bottom
of the container? Remember to include partial cubes in

your total.
2. Suppose each layer is 1 centimeter high. How many layers
would it take to fill the cylinder?

3. () BePrecise Write a formula that allows you to find
the volume of the container.

? ?

Which ) Mathematical Practices did you use?
Shade the circle(s) that applies.

Tracy Hall123RF

'§ (@D Persevere with Problems (® Use Math Tools

% @ Reason Abstractly @ Attend to Precision

é @ Construct an Argument @ Make Use of Structure

Eg @ Model with Mathematics Use Repeated Reasoning
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key Concept Y Volume of a Cylinder

Words The volume V of a cylinder with radius Model
ris the area of the base B times the
height h.

Symbols V= Bh, where B = 1r? or V = 1wrh

Volume is the measure of the space occupied by a solid. Volume is

STl ) and Reflect measured in cubic units. A cylinder is a three-dimensional figure with
two parallel congruent circular bases connected by a curved surface.

wWhat Sormula Ao you use The area of the base of a cylinder tells the number of cubic units in

¥o find the avea of the one layer. The height tells how many layers there are in the cylinder.

vase of & C\/\‘w\Aeﬂ

E— | ) i\
- Examples
1. Find the volume of the cylinder. 5cm

Round to the nearest tenth.
V = Tréh Yolume of a cylinde 8.3cm
V= 1T(5)2(8.3) Replace rwiily 5 and f wiih 8.3

Use a calculator.

[w][x]5 8.3 651.8804756

The volume is about 651.9 cubic centimeters.

Circles
Recall that the vadius is |
half the Alawmeter. ' ) . . . .
S i b | 2. Find the volume of a cylinder with a diameter of 16 centimeters
and a height of 20 centimeters. Round to the nearest tenth.
V=mrh Volutiie of a cytinde
V= ’1T(8)2(20) e diameler is 16 so the radius is & Replace fwiti 20,
V=40212 Jse a calculator,
The volume is about 4,021.2 cubic centimeters.
| Got +7 Do these problems to find out.
] |
oo, | Find the volume of each cylinder. Round to the nearest tenth. g
A a. 3in. b. diameter; 12 mm i
e -
‘ u 18in. height: 5 mm :
Y. g
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LY Example

3. A metal paperweight is in the shape of a cylinder. The
paperweight has a height of 1.5 centimeters and a diameter of
2 centimeters. How much does the paperweight weigh if
1 cubic centimeters weighs 50 grams? Round to the nearest tenth.

First find the volume of the paperweight.

V = rih
V =mn(1)21.5
V=47

To find the weight of the paperweight, multiply the volume by 50.
47(50) = 235
So, the weight of the paperweight is about 235 grams.

elnen |

Got 1+7 Do this problem to find out. V.
¢. The Faris family uses a container shaped like a cylinder to recycle
aluminum cans. It has a height of 130 centimeters and a diameter C.
of 50 centimeters. The container is full. How much do the contents
weigh if the average weight of aluminum cans is 0.037 grams per
cubic centimeter? Round to the nearest tenth of a kilogram.

Volumeof alComposite Solid

Objects made up of more than one type of solid are called composite
solids. To find the volume of a composite solid, decompose the figure
into solids whose volumes you know how to find.

@ Example

‘-I-. Badria uses cube-shaped beads to make
jewelry. Each bead has a circular hole through
the middle. Find the volume of each bead.

N
3
3

ol

F"'-‘__
R
L
1

The bead is made of one rectangular prism 4
and one cylinder. Find the volume of each solid. 12 mm
Then subtract to find the volume of the bead.

12 mm

Rectangular Prism Cylinder

V =Bh V =Bh
V=(12+12)12 0r 1728 V=(w+1%)12 0r 377
The volume of the bead is 1,728 — 377 or 1,690.3 cubic
millimeters.
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Sk

' il'é’;—‘g-;' ' Got t+7 Do this problem to find out.

A, d. The Service Club is building models
of storage chests, like the one shown, g
to donate to a charity. Find the volume “ SR
of the chest to the nearest tenth. 27

30cm -

i il |

Find the volume of each cylinder. Round to the nearest tenth. (cxamples 1and 2)

1 2.

diameter: 8 cm.

15 cm g\/ S height: 8 cm.

3. A platform like the one shown was built to hold a sculpture _ 20m
for an art exhibit. What is the volume of the figure? (txample 4) .8m

LOREINPT ([1H-MRIINY 3 JUBLACO)

8m 15m

8m ' ISm

20m
4. A scented candle is in the shape of a cylinder. The
radius is 4 centimeters and the height is 12 centimeters. '
Find the mass of the wax needed to make the candle . Rate Yourself! |
if 1 cubic centimeter of wax has a mass of 3.5 grams. | How conlident ave you avout
Round to the nearest tenth. (Example 3) volume of cylindevs? Check
the Yox that applies.

@ ¢ ¢

- -
< =

5. Building on the Essential Question How is the
formula for the volume of a cylinder similar to the formula

for the volume of a rectangular prism?

| LT Time to update your Foldavle!
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11} 2.

Name I My Homework —_—

Find the volume of each cylinder. Round to the nearest tenth. (cxamples 1and 2)

™\ diameter 4.5 m
fesy— ) height 6.5 m

|

Y Asma's parents have a cylindrical oak tree stump that has a diameter of
1.3 meters and a height of 2 meters. How much does the stump weigh if the
average weight of oak is 946 kilograms per cubic meter? Round to the nearest

tenth. (Example 3)

4. An unused roll of paper towels is shown. What is the volume of the

unused roll? (Example 4)

5. (@ Model with Mathematics Refer to the graphic novel frame
below for Exercises a—c.

These gifts are
- really nice.
If the bag is 16 cm x 75 cm x 20 cm K
will a candle that is 15 cm tall \
and 5.6 cm across fit?

a. Find the volume of the bag and candle. Round to the nearest tenth.

b. How much packing material is needed to fill the empty space in the

bag after the candle is placed in the bag?

¢. There are 70 teachers in the school. If each package of packing
material contains 11,000 cubic centimeters of material, how many

packages do they need to buy to fill all of the gift bags?
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6. () Use Math Tools Match each cylinder with its approximate volume.

H - .. .-
{ vadius = 4.1 w, (

5 }
height = S'm Tl w '.
Alowmeter = § w, . 4
| height =22 w | 1w
| Alowmeter = 6.2 wm, .' 8
| height=3wm | | ke

B

H.O.T. Problems Higher Order Thinking

7. (© Persevere with Problems Two equally-sized sheets of construction
paper are rolled; one along the length and the other along the width, as
shown. Which cylinder has the greater volume? Explain.

8. () Model with Mathematics Draw and label a cylinder that has
a larger radius but less volume than the cylinder shown below.

8cm (<1 /

- ez

| wovl, |

16 cm

9. ({) Reason Abstractly Find the ratios of the volume of cylinder A to
cylinder B.

a. Cylinder A has the same radius but twice the height of cylinder B.

b. Cylinder A has the same height but twice the radius of cylinder B.

B92 Chapter 8 Volume and Surface Area
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Name S e My Homework — - .

~ ExtraPractice '

Copy and Solve For Exercises 10-27, show your work and answers on a
separate piece of paper.

Find the volume of each cylinder. Round to the nearest tenth.

10. |+— 24mm —| th em 12.
=5 [

5mm
D 21m |
] l 13.3cm g\z om

13. Ahmed has a container of flour in the shape of a cylinder. The container has
a diameter of 10 centimeters and a height of 8 centimeters. If the container is
full, how much will the flour weigh if the average weight of flour is 0.23 grams
per cubic centimeter? Round to the nearest tenth.

i,-—f5 cm
14. Amna wants to make a box like the one shown. What is the -
volume of the box? Round to the nearest tenth. Mem
9cm
15. Cylinder A has a radius of 4 centimeters and a height of 2 centimeters. 10 cm
Cylinder B has a radius of 2 centimeters. What is the height of Cylinder B to
the nearest centimeter if both cylinders have the same volume?

16. Which will hold more cake batter, the rectangular pan or two round pans?
Explain your reasoning to a classmate.

2cm
13cm
17. (@ Multiple Representations The dimensions for Radius Height  Volume
four cylinders are shown in the table. (cm) (cm) (cm3)
a. Symbols Write an equation to find the volume Cylinder A | |
of each cylinder. Cylinder B | 2
b. Words Compare the dimensions of Cylinder A cvlinder
with the dimensions of Cylinders B, C, and D. L z l
Cylinder D 2 2

¢. Numbers Complete the table.

d. Words Explain how changing the dimensions of
a cylinder affects the cylinder’s volume.

Copyright © McGraw-Hill Education
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Power UP! Test Practice |

18. Without doing any calculations, do you think Cylinder 1 and Cylinder 1
Cylinder 2 will have the same volume? Explain your reasoning. 4cm
===
‘ | 7cm
|
|
‘ ‘ Cylinder 2
7cm

Fill in each box to complete the following statements. ———e
To the nearest tenth, the volume of Cylinder 1 is | .

To the nearest tenth, the volume of Cylinder 2 is! |

19. The oatmeal container shown has a diameter of 3 centimeters and a height of j 3 |
9 centimeters. Which of the following statements are true? Select all that apply. - =

The area of each base is exactly 97 square centimeters.
The volume of the container is exactly 20.257 cubic centimeters.
The volume of the container to the nearest tenth is about 63.6 cubic centimeters.

Spiral Review

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

20. > 21. ’22.
15cem 8cm ’ »
.//- | '| /" 9cm
| |
23. 24, I‘G.Z em Al } 25
*— N =
\\3 cm | T II 4m~
| |
Find the volume of each prism.
26. | 27.
|
6m ! 7
i g i 14m
Zm 3y M'm

594
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Geometry

Lesson 2

Volume of Cones

Real-World Link

WHY are formulas important in

. s . i ?
Carnival Hala and Hidaya are making snow cones for the school pehlot s

carnival. They want to know how much ice goes into a paper cone Vocab )
that has a radius of 4 centimeters and a height of 10 centimeters. &ﬂl Vocabulary J

1. Recall the formula for finding the volume of a rectangular pyramid cone
isV= %Bh. How does the volume of a pyramid compare to the
volume of a prism with the same base and height?

@ Mathematical Practices

2. What is the formula for finding the volume of a cylinder? 12,34

3. What is the volume of a cylinder with a radius of 4 centimeters
and a height of 10 centimeters? Use ® = 3.14.

4, The volume of the cones Hala and Hidaya are using is about
167.5 cubic centimeters. Write a ratio in simplest form comparing

the volume of the cone to the volume of the cylinder.

5. (@ Make a Conjecture What is the formula
for the volume of a cone?

? ?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

Toshihide Gotoh/Dex Image/Getty Images

% @ Persevere with Problems @ Use Math Tools

% @ Reason Abstractly @ Attend to Precision

‘é @ Construct an Argument @ Make Use of Structure

‘%2 @ Model with Mathematics Use Repeated Reasoning

T
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-———————— ——y - p— —

Key Concept > AV [ITIEI0] #EN (=
Words The volume V of a cone with Model

radius r is one third the area of
the base B times the height h.

Symbol  V=1BhorV=1mrh

A cone is a three-dimensional figure with one circular base connected
by a curved surface to a single vertex.

Example
1. Find the volume of the cone. Round to the nearest tenth.
V= %’n’rzh T el G 6cm
V'—‘%-T{-32.G =3 =5 3cm
V=~ 565 Simpi '

The volume is about 56.5 cubic centimeters.

"."-"eJ;ffl‘_;j_u- Got i+7 Do these problems to find out.

Find the volume of each cone. Round to the nearest tenth.

A, a. b.

————————— IT_.“ 24 mm

2m [}

Example

2. A cone-shaped paper cup is filled with water. The height of the
cup is 10 centimeters and the diameter is 8 centimeters. What
is the volume of the paper cup? Round to the nearest tenth.

uoNEIND3 [[iH-MeIDIN

_1_2
V—31Trh

1. .a2.
V—3 e 44410
V= 1676

The volume of the paper cup is about kd

167.6 cubic centimeters.

uoneaNPT [|IH-MEIHIN O WbLAdo)
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Go¥ t+7 Do this problem to find out. (anowr\ Jy

| it
V0,
\ b,gf\-_. |

¢. Sumayya is filling six identical cones for her competition. Each
cone has a radius of 3.6 centimeters and a height of |
21 centimeters. What is the total volume of the cones? Round to the ‘
nearest tenth.

Volume of Composite 'Solids

When a composite solid includes cylinders and cones, you can find
the volume by decomposing it into solids whose volumes you know
how to find.

- Example

3. Find the volume of the solid. Round to the nearest tenth.

o | 8m . ‘ Ho\vebm\d HﬂMaAowe
(_S_WB 1_1 Find the volume of the cylinder. simplifying 1r - 2 Yoavey,
| round
V =mrh Volume of a eylindel 4m H:l: :W Fo3.14 ama
P d A4 uses the 1r key on
V=m-.4%2.4 r=d,h=4 ‘ her calculator, wWhich
V=m.16-4 simplify 3 4 student’s calculation is
Y 5m | closer to the exact value?
vV~ 2011 Simplily 2 | Explain below,
1_Sj_l>E{ Find the volume of the cone. ‘
V= —;:Trrzh Volume of a cone
V:loﬁ-42o5 r=d h=5
: |
V= % ++16 5 Sitplify
V~838 Simnplify ‘
So, the volume of the solid is about 2011 + 83.8 or 284.9 cubic meters. ‘
Got 1+7 Do this problem to find out.
d. Find the volume of the solid. A.

Copyright ¢ McGraw-Hill Education
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1 2.

(cnew' s ™ _6mm
zi)” m i
A—’: ‘ 28 mm / :
3. height: 9 m 4. height: 120 millimeters
diameter: 10 m radius: 45 millimeters

|

5. Find the volume of the solid at the right. Round to the

nearest tenth. (Example 3)

6. Find the volume of the pair of cones shown. Round to the

nearest tenth. (Fxample 3

@ Building on the Essential Question What would
have a greater effect on the volume of a cone: doubling
its radius or doubling its height? Explain.

598 cChapter8 Volume and Surface Area

[ 10 cm | -!

Rate Yourself!

| How confident ave you avout
- volume of coues? Shade the
- secHon that applies.

>, .
\.
\

) vo )

( ves (2

FOLDABLES {5 TR update your Foldable!
e _ .

uojleanps [IH-menan & ybuidad



Copyright € McGraw-Hill Education

Name

My Homework — _

lIndependentiPractice}

|_Go online for Step~by~t§p Solutions

Find the volume of each cone. Round to the nearest tenth. (Exampie)

1.

23mm
X N t4mm

((hmow
| spams
| Lm\'- )

ﬁ height: 8.4 meters

diameter: 3.5 meters

4. height: 3.9 meters

radius: 1.7 meters

5. A cone like the one at the right is going to be filled with candy. Q
What is the volume of the cone? Round to the nearest tenth. (Example 2) £ iy
® | » _8cm
v /v
v e
e | T
@;@45 2
* ' @ v e
= ———
L 7Tcm ﬁl
6. Mr. Ibrahim is building a storage shed in a conical shape. The base I\ N / |
of the shed is 4 meters in diameter and the height of the shed is N __j

3.8 meters. What is the volume of the shed? Round to the nearest

tenth. (Example 2)

Find the volume of each solid. Round to the nearest tenth. (Example 3)
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ﬁ' A cylinder has a radius of 5 centimeters and a height of 12 centimeters.
What would the height of a cone need to be if it has the same volume

and radius? Round to the nearest centimeter,

10. @ Reason Abstractly Eissa is making cone-shaped ice cubes by using
a mold. The radius of the mold is 1.5 centimeters and the height is
2 centimeters. If one cubic centimeter is about 1 gram, how many grams will

ten ice cubes weigh? Round to the nearest tenth.

1. The volume of a cone with a 30-millimeter radius is 9,420 cubic
millimeters. What is the height of the cone to the nearest millimeter?

“ H.O.T. Problems Higher Order Thinking

12. @ Find the Error Faleh is finding the volume of rice that will
fill a cone-shaped decorative vase. The vase is 15 centimeters tall with a
10-centimeter diameter. Find her mistake and correct it.

13. @ Persevere with Problems Draw and label two cones with different
dimensions but the same volume.

14. () Reason Inductively Determine whether the following statement is
always, sometimes, or never true. Explain your reasoning.

The volume of a rectangular-based pyramid and a cone with
the same height and equal areas of the base are equal.

600 cChapter 8 Volume and Surface Area
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Name R o —

My Homework

Extra Practice

Copy and Solve For Exercises 15-33, show your work and answers on a .

Copyright © McGraw-Hill Education

separate piece of paper.

Find the volume of each cone. Round to the nearest tenth.

1151 13.a§i

By
|

15.9 mm

17.

9m
65m :/

19. height: 24 centimeters
diameter: 8 centimeters

16.

18.

20. height: 9 centimeters
diameter: 75 centimeters

i I
21. Usama is using the funnel shown to fill a glass bottle with I e |
colored sand. Estimate the volume of the funnel. T
22. Mount Rainier, a cone-shaped volcano in Washington, is about i dgm
4.4 kilometers tall and about 18 kilometers across its base. Find the
volume of Mount Rainier to the nearest whole number. “‘E!J
1cm
(B
23. The volume of a cone is 471.24 cubic centimeters and the height Tem

is 8 centimeters. What is the diameter?

24. The volume of a cone is 593.46 cubic centimeters. The radius is
9 centimeters. Find the height of the cone to the nearest centimeter.

([ persevere with Problems Find the height of each cone. Round to the

nearest tenth.

25. 26.

Jrl N 3m /n

5

Volume: 42.39 m3 Volume: 1,205.76

27. N

12cm h! . 25m

)

cm? Volume: 19.625 m?
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Power Up! Test Practice |

28. Four cones have the dimensions shown below.

Figure 1 Figure 2 Figure 3 Figure 4

10 cm

Sort the cones from least to greatest volume. Round to the nearest tenth.

| e | vumetend

Least

Greatest

29. Refer to the cone shown at the right. Determine if each
statement is true or false.

e

a. The approximate area of the base [ True [ ] False
is 153.9 square centimeters.

b. The approximate volume of the [ True [ False
cone is 886.5 cubic centimeters.

c. The volume of a cylinder with the same height [} True [ | False
and radius would be 3 times the volume of the cone.

Spiral Review

Find the volume of each pyramid. Round to the nearest tenth if necessary. 7.6.6

30. | 31. >
{ I 1
i \ 23cm i
= (i
] |
bl
1.9¢cm N 5 m
12m
24cm
32, D 12m 33. .
g ! .~75cm
I_i . /
134m - i | :
9.2m
6cm 6cm

602
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Geometry

Lesson 3

Volume of /Spheres

-Vocal)-

Vocabulary Start-Up }

{Essential Question)

WHY are formulas important in

. . . , ience?
A sphere is a set of all points in space that are a given distance, known i ChilgR i e=r

as the radius, from a given point, known as the center. [vocan)
.%' Vocabulary ]
Complete the graphic organizer. ' -
sphere
T PR .
/ B / hemisphere
Descvive the Nawme this
shape of the povt of the
cvoss section. spheve.

@ Mathematical Practices

13,4
g
-
Nowe two Nawe this ?
exawmples of pavt of the > :
sphere. ]
o - )
| )
)
Buthaina purchased a necklace that contained a round pearl with i '
a diameter of 7.5 millimeters. What is the circumference of the ' : _
largest circle around the outside of the pearl? Round to the Y ; I
nearest tenth. ® k;‘
Which () Mathematical Practices did you use? » y b)‘
Shade the circle(s) that applies. AN
T R >
VA S
(D Persevere with Problems ® Use Math Tools ; SN it
(@ Reason Abstractly (® Attend to Precision _1 &) 2
A\ p | _-_f
@ Construct an Argument @ Make Use of Structure i AL _-5“")

@ Model with Mathematics Use Repeated Reasoning
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Exact and

Approximate

whenever you vound ov use

3.14 fov 1, you ave finding

the approximate value.

A answer left n tevms
256 .

of o, such as S, is am

3
exact value.

,}:‘”-' ‘t;hnu.

{ g

l
key Concept > AT FERT T G _
[

Words The volume V of a sphere is four thirds the product of 7 and
| the cube of the radius r.

Symbols v=§m3 Model g

| L 4

You can use the formula for the volume of a sphere to solve
mathematical and real-world problems.

- Example

1. Find the volume of the sphere. Round to the nearest tenth.

4
V==rr Volume of a suhere

3 T

4
V= 3 T 63 Replace r with 6,

L 4

The volume of the sphere is about 904.8 cubic millimeters.

V= 904.8 STy

UEG & GBS

Go¥ 1+7 Do these problems to find out.

Find the volume of each sphere. Round to the nearest tenth.

 Example

2. A spherical giant balloon has a diameter of about 8 meters. Find
the volume of the spherical balloon. Round to the nearest tenth.

— 4.3 i \
V= 3™ Volume of a

~ 4 =ras amaosom
V= 3™ 4 Replace riwitl
V= 2681

The volume of the giant balloon is about 268.1 cubic meters.

604 Chapter 8 Volume and Surface Area
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Got i+7? Do this problem to find out. (Show\ay

| ey
| ¥

¢. A dish contains a spherical scoop of vanilla ice cream with a .

radius of 3 centimeters. What is the volume of the ice cream?

L) Example

3. A ball has a diameter of 10 centimeters. A pump can inflate
the ball at a rate of 325 cubic centimeters per minute. How long
will it take to inflate the ball? Round to the nearest tenth.

Find the volume of the ball. Then use a proportion.

4 3

V= §7rr Volume of a sphere

V= % «mw.530r523.6 Replace i with &
325 cm® _ 523.6 cm3
Tmin —  xmin

325x =523.6 Cross multiply.

Write the proportion

x=16 Simplify.

So, it will take about 1.6 minutes to inflate the ball.

Go¥ i+7 Do this problem to find out.

d. A snowball has a diameter of 6 centimeters. How long would
it take the snowball to melt if it melts at a rate of 1.8 cubic
centimeters per minute? Round to the nearest tenth.

Volumeof alHemisphere

A circle separates a sphere into two congruent halves each called
a hemisphere.

S Exam_ple _ Hemisphere

The volume ¢f &
ll-. Find the volume of the hemisphere. Round to the nearest tenth. hewisphere is % the

V= %(i’ﬁf?’) Volume of a hemisphere velume of o spheve.

3
_1{4 3 - @
V= 2(3 e« 5 ) Replace rwith 5. V‘

V = 2618 Simpiify, Use a calculator,
The volume of the hemisphere is about 261.8 cubic centimeters.

Lesson 3 Volume of Spheres
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=l
W o Got 1+7 Do these problems to find out.

{wor

Guided

Find the volume of each sphere. Round to the nearest tenth. (Fxample 1)

1. l 2.
sy K ‘ (. )
-- Jom

3. Sindiyya is blowing up spherical balloons for her brother’s graduation party.
One of the balloons has a radius of 7.5 centimeters Round to the nearest
tenth.

(Examples 2 and 3)

a. What is the volume of the balloon?
b. Suppose Sindiyya can inflate the balloon at a rate of 3,000 cubic

centimeters per minute. How long will it take her to inflate the ballon?

Find the volume of each hemisphere. Round to the nearest tenth. (Fxample 4)

4, | 5.

S =
| Rate Yourself!
How well A6 you undevstoma
6. = Building on the Essential Question True or false? volume of spheves? Civcle the
The volume of a sphere is two-thirds the volume of a mage that applies.

cylinder with the same radius r and height of 2r,

Explain your reasoning. b 5 |
o |

.1

Clear Somewhat Not So [

{ Cear Cleav |

uonesNp3 (|IH-MeI9 ¢ 1ubuAdo)
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Neme S . . MyHomework .

11 : 2

PEl -
Laga) =)
1.'-;1.‘;:\0‘“.'\ ‘."'\-___ﬁ_z/. ‘.“'»,_ = 6m
)
3 4.

ﬁ The radius of a ball is 4.7 centimeters. What is the volume of the

basketball? Round to the nearest tenth. (Example 2)

6. Najat bought a game that contained a ball and 10 jacks. The ball had a
radius of 2 centimeters. What is the volume of the ball? Round to the nearest

tenth. (Example 2)

7. A spherical ball has a diameter of 8 centimeters. The ball has a slow leak in
which the air escapes at the rate of 20 cubic centimeters per second. How
long it would take the ball to deflate? Round to the nearest tenth.

{(Example 3)

Find the volume of each hemisphere. Round to the nearest tenth. (Fxanpie 4)

Copyright © McGraw-Hill Education
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() Persevere with Problems Find the radius of each figure. Round to the
nearest tenth.

10. sphere with a volume of 17671 m3 | 1. hemisphere with a volume of 2,712.3 cm?3

12. Find the volume of the composite solid shown. Round to the
nearest tenth.

2cm |

! ) H.O.T. Problems Higher order Thinking
13. @ Persevere with Problems Three tennis balls are packaged in a box

as shown below. The box is 121 centimeters long, 3.5 centimeters wide,
and 3.5 centimeters tall. Each ball is 3.3 centimeters in diameter. What is

the volume of the empty space in the box?

3.5¢cm

7 35cem

14. () Reason Abstractly A cylinder contains 150.8 cubic units of water.
What is the minimum radius of a sphere that will hold the water? Round

to the nearest tenth.

15. () Reason Inductively Determine whether the following statement is true
or false. Explain your reasoning.
Doubling a sphere’s radius doubles its volume.

608 Chapter8 Volume and Surface Area
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Name — — = _ My Homework

Extra Practice

Copy and Solve For Exercises 16—36, show your work and answers on a
separate piece of paper.

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

6. 117} 18.
Mcm ' . _ :
';‘~9cm 7m%7_

19. _ 15 km 20, 8mm«-\- 21. l*ZS cm —=

22. Ayesha is purchasing a ring that contains a 7.5 millimeter diameter round
pearl. Find the volume of the pearl to the nearest tenth.

23. Amal is purchasing balloons for a party. Each spherical balloon is inflated with
helium. How much helium is in the balloon if the balloon has a radius of 11
centimeters? Round to the nearest tenth.

24. () Persevere with Problems The volume of a ball is about
13.39 cubic centimeters. What is the diameter? Round to the nearest tenth.

25. A golf ball has a diameter of 42.67 millimeters and a mass of 45.93 grams.
What is the number of grams per cubic millimeter of the material used to
make the golf ball? Round to the nearest ten-thousandth.

Find the volume of each composite solid. Round to the nearest tenth.

27.

13¢cm

10 em
10 cm

Copyright € McGraw-Hill Education
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Power Up! Test practice

28. The volume of a golf ball is about 41.63 cm?q. Select the correct l 2 _lT 1
values to complete the formula below to find the radius i ’
of a golf ball. j 9 |

| ] 41.63 |

e =

To the nearest hundredth, what is the radius of the golf ball? | |

29. Refer to the hemisphere shown. Fill in each box to make a

complete statement. Round to the nearest tenth if necessary. Sm

a. The radius of the hemisphere is | | meters.

b. The volume of a sphere with a diameter of 9 meters

is | cubic meters.

¢. The volume of the hemisphere is! | cubic meters.

Spiral Review

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

30. || 31

3.§'cm || -/4 mm

)

32. 3m ‘l 33. 6.2m —
w4 [
|

34. Find the area of a circle with a radius of 6 centimeters. Round to the
nearest tenth.

35. Find the area of a circle with a diameter of 13.1 centimeters. Round to
the nearest tenth.

36. An conical icicle has a volume of about 12 cubic centimeters. If the icicle has a
height of 8 centimeters, what is the diameter of the icicle?

610
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i

i
4

B S — @ Mathematical Practices
1,4,7

Case #1 Spring Fling
Student government is decorating the school’s gymnasium
by hanging 100 of the containers shown from the ceiling.
The cones have a radius of 3 centimeters and a height of
12 centimeters. The hemispheres have a radius of

3 centimeters.

How vatnchh conbet FLwil) Hhey sead to Pt one

ol tlae conbertaevs |

Understand What are the facts?

Each container is made up of a cone and a hemisphere.

Plan What is your strategy to solve this problem?

Solve a simpler problem by separating the container into a
cone and a hemisphere. Find the volume of each, and then add
the two volumes together. Round your answers to the nearest tenth.

12 centimeters .
3 centimeters

centimeters + @

Solve How can you apply the strategy?

Volume of the cone = cm3

Volume of the hemisphere = cm?

Volume of one container = cm?3

So, one container will need cubic centimeters of confetti.

Check Does the answer make sense?
The total volume is greater than each of the parts, so the answer is reasonable.

@ Identify Structure Suppose one bag contains 500 cubic centimeters of
confetti. How many bags will Student Government need to fill 100 containers?

Problem-Solving Investigation Solve a Simpler Problem 611




Case #2 Carpe

Working separately, t
chairs in three days.

ee
hree carpenters can make thr

e ueriing At
L Anaivs can T crczw?ezm-(:tvs woveng A
How waamy L ok v 30 Aovyst
the same o
Understand

9

A

Read the problem. What are you being asked to find?
I weed to fina

Underline key words and values. What information do you know?

cavpenters make chanivs in Aays.

Plan

Choose a problem-solving strategy.

Fwill use the stvategy.

Solve

Use your problem-solving strategy to solve the problem.

Use the information provideA,

I£ thvee cavpenters cam make tHhvee chaivs in Havee Aays, thew one
Cavpenter can make chaiv Aarys.

I# one cavpeunter com make chariv in Aays, thew
ove cavpenter com make chativs in 30 Aays. I one Cawvpentey
wmakes chaivs 30 Aays, Hhew 7 cavpenters make

X | = chaiivs in 30 Aarys.

Se,

Check

Use information from the problem to check your answer.

612 Chapter 8 Volume and Surface Area
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Case 5 Hidden Squares

00 i
(000" Work with a small group to solve the following cases.

Al N .
i ) ' Show your work on a separate piece of paper.

Case #3 Storage
A 15-meter tall storage building is shown. Grain fills the storage

building to a height of 12 meters.

; Pille A with gy s
i
1

wWhed is Hhe volume of the space

Kot oy aniiney Fo Hhe weaves

Four stud
w four cost i
umes intwo d
ays.

H(?’mr VA MY ol
Ad \V\}/ COVIAm e ¢ o '[—(w- -
o ben students se

Halima looked at the figure and decided there were

25 squares shown. Asma told her there were many more
than that since there could be squares that measure 1 X
1,2%2,3 % 3,4 x 4,and 5 X 5.

How wamy sauaves of oy size owe n the
Count Hae wumbey ob SAUAVES

figuve? (Hint:
2 « % squave. Then Jook ov &

M a 2% yi r)\\\a‘x A

pattem.)

S S ———

% Case #6 Pizza

; A de b i| -
Use ?‘%Y\ % \/‘JL\I‘)\L &Y {"V\(:’. }e&ii,V{jG’,gi(' V\l"\"/"s\\z’)("‘f ’,,)_[‘;)
P L e ; SA NS
s¥Y pleces Fhat com be cul Prom
B 4

one plzzon sing five stveight cubs?
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Mid:ChapterICheck:

_ = =

Vocabulary Check

Vocab

1. @ Be Precise Define cylinder. What are the symbols used to find the
volume of a cylinder? (Lesson 1)

Fill in the blank.

2. The volume of a cone is the volume of a cylinder with the same
base and height. (Lesson2)

B Sy )

3. What is the volume of the cylinder shown at the right? Round to the " f

nearest tenth. (Lesson)
42m
&,
4. Find the height of a cone with a volume of 464.603 cubic centimeters and a

0
et

diameter of 8 centimeters. (Lesson 2)

Find the volume of each sphere. Round to the nearest tenth. (Lesson 3)

8. @Reason Inductively Refer to the cylinders shown. If a cone has a base and

height congruent to Cylinder 1, which statement is true? {Lesson 2)

I The volume of the cone is equal to the volume of
Cylinder 1.

Il The volume of the cone is equal to the volume
of Cylinder 2.

Il The cone has a greater volume than Cylinder 1. Cylinder 1 Cylinder 2

IV The cone has one third the volume of Cylinder 1.

614 Chapter 8 Volume and Surface Area
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Geametry

Inquiry Lab

Surface Area of Cylinders

; @ Mathematical
4@) HOW can the surface area of a cylinder be determined? :”;'Ct"es

Khawla used a clean frozen yogurt container for a school project. The container
is shaped like a cylindrical tub that has a diameter of 20 centimeters and a height
of 30 centimeters. She wants to know how much paper she will need to cover the
entire container.

Nets are two-dimensional patterns of three-dimensional figures. When you
construct a net, you are decomposing the three-dimensional figure into
separate shapes. You can use a net to find the area of each surface of a
three-dimensional figure such as a cylinder.

What is the height of the container?

[}tep 2| Take off the lid of the container and make 2 cuts as
“7 7 shown. Cut off the sides of the lid. Lay the lid, the
curved side, and the bottom flat to form the net of

the container. Sketch and label the parts of the net.

What are the shapes that make up the net of the

container?

(Step 3| Make a mark on the top of the lid. Place the mark
T atthe top edge of the flattened curved side as
shown. Roll the lid along the edge of the side until
it completes one rotation.

Where does the lid stop?

How does the length of the curved side compare to the distance

around the top?

Find the area of each shape.
Top Bottom Side

Find the sum of these areas.

Copyright © McGraw-Hill Education
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Callopovate Fo—
Work with a partner. Draw the net and label the parts of the cylinder and

the measurements. Then complete the table to find the total surface areas
for Exercises 1 and 2. Round to the nearest tenth.

Iy _‘|*—_10 an—|

(chmow |
\"f"’“{r |
| o ¥
20
_
2,

25cm

Area of top (wr?) Area of bottom (7r?) CurvedArea  Total Surface Area

J ' ' 4

&1

5. What is the total surface area of the container described at the beginning

of the lesson? Round to the nearest tenth.

o \ i ( h ey . Y=y
LL__L - N P
O Yoty Oww —

6. (@ Reason Inductively Describe how to find the area of the curved surface

of a cylinder.

7 How can the surface area of a cylinder be determined?

616 Chapter 8 Volume and Surface Area

uoNEIND3 IH-MEIDIN & yBukdos



Geometry

Lesson 4

Surface Area of Cylinders

Real-World Link

WHY are formulas important in

Bakery The Shiny Bright bakery is making a cake for Manal's wedding math and science?
ceremony. The top tier of the cake will be in the shape of a cylinder with \
a height of 4 centimeters and a diameter of 14 centimeters. E.bﬂ Vocabulary ]
1. What are the shapes that make up the -Ié;eral area
net of the cake? Sketch the net in the total surface area

space provided.

@ Mathematical Practices
1,3,4

2. How is the length of the rectangle related to the circles
that form the top and bottom of the cake?

— S "

3. Find the area of each part of the cake. Round to the nearest
whole number.

2

Top: cm?  Bottom: cm?  Side: cm?

4. Add the values from Exercise 3. What is the total

surface area of the cake? cm?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

Ariel Skelley/Blend Images/Getty Images

1‘% @ Persevere with Problems @ Use Math Tools

% @ Reason Abstractly @ Attend to Precision

é @ Construct an Argument @ Make Use of Structure

‘Egi @ Model with Mathematics Use Repeated Reasoning

8 m— : —————
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Key Cowcept

Surface Area of a Cylinder

Lateral Area

Words The lateral area L.A. of a cylinder with height h and radius ris
the circumference of the base times the height.

Symbols LA = 27rh

Total Surface Area

Words The surface area S.A. of a cylinder with height h and radius r
is the lateral area plus the area of the two circular bases.

Symbols  SA. =LA + 2nwrlor SA. = 27rh + 272

Model

area of base = 7tr?

You can find the surface area of a cylinder using a net.

: —— | EAEEEt T — > _ i =
| Two congruent h C=2mr .. make up
[ circies, .. the two bases,
r\ "

The rectangle
makes up the
curved surface

In the diagram above, the length of the rectangle is the same as the
circumference of the circle, 2. Also, the width of the rectangle is the
same as the height of the cylinder.

The lateral area of a three-dimensional figure is the surface area of the
figure, excluding the area of the base(s). So, the lateral area of a cylinder
is the area of curved surface.

The total surface area of a three-dimensional figure is the sum of the
areas of all its surfaces.

618 Chapter 8 Volume and Surface Area
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Example

1.

Find the surface area of the cylinder.
Round to the nearest tenth.

SA. = 27rh + 27r? Surface area of a cylindel
SA. = 27(2)(7) + 27(2)2 Replace rwith 2 and h with 7
S.A. =131 Simplify,

The surface area is about 113.1 square meters.

Go¥ 1+7 Do these problems to find out.

Find the surface area of each cylinder. Round to the nearest tenth.

a.

2,

9ft b. i«m cm—

N—
3 ft 10cm

A circular fence that is 2 meters high is to be built around the

outside of a carousel. The distance from the center of the carousel

to the edge of the fence will be 12 meters. What is the area of the
fencing material that is needed to make the fence around the
carousel?

You need to find the lateral area. The radius of the circular fence
is 12 meters. The height is 2 meters.

LA.=27rh Lateral area of a cylinder
LA. = 2m®(12)(2) Replace rwith 12 and i with 2
LA =151 Simplify.

So, about 151 square meters of material is needed to make
the fence.

Got (+7 Do these problems to find out.

c. Find the area of the label of a can of tuna with a radius of

51 centimeters and a height of 2.9 centimeters. Round to
the nearest tenth.

d. Find the total surface area of a cylindrical candle with a

diameter of 4 centimeters and a height of 8 centimeters. Round to
the nearest tenth.

I'.
Lesson 4 Surface Area of Cylinders 619
i



| At

Find the total surface area of each cylinder. Round to the
nearest tenth. (Fxample)

1. 2.

'H';:\f‘\f \ﬁ_ 6m

10m ‘

5. Find the total surface area of a water tank with a height of 10 meters and

a diameter of 10 meters. Round to the nearest tenth. {Example 1)

Find the lateral area of each cylinder. Round to the nearest tenth. (/i 2)

6. 7

|~6.2 cm=|

8. Find the area of the label of a cylindrical potato chip
container with a radius of 7.5 cm and a height of
22 cm. Round to the nearest tenth. (Fxample 2)

\ Building on the Essential Question How is a

calculation affected if you round Tt to 3.14 or use the
7 key on your calculator? Explain.

620 Chapter 8 Volume and Surface Area
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Name My Homework

Independent{Practice

Find the total surface area of each cylinder. Round to the nearest tenth.

1] 2.
Sl 125m
o ’
N 2 mm _ 7
\ 9m
3 | 4.
)\ 1Lem
7B 56
P &7 mim —
@ /,-' 4cm

5. A cylindrical candlie has a diameter of 4 centimeters and a height of
7 centimeters. To the nearest tenth, what is the total surface area of the

candle?

6. Find the total surface area of an unsharpened cylindrical pencil that has a
radius of 0.5 centimeter and a height of 19 centimeters. Round to the

nearest tenth.

Find the lateral area of each cylinder. Round to the nearest tenth.

7. | 8.
—_— |
T | E A 7.6 mm
i 1I m ! 13 mm

20m

1) Find the lateral area of a cylindrical copper pipe that has a diameter of
6.4 centimeters and a height of 12 centimeters. Round to the nearest tenth.

Lesson 4 Surface Area of Cylinders 621



10. @ Model with Mathematics Refer to the graphic novel frame below.

/ You can review
. the dimensions
)\ of the candles

_in Lesson 1.

wrap these in \ - == \
gift paper before A\
we put them =
in the bags.

a. What is the least amount of paper that will be needed to wrap one
candle with no overlap?

b. How many square centimeters of wrapping paper will be needed to wrap
all 70 candles?

0

\
QL) H.O.T. Problems Higher Order Thinking

1". @ Persevere with Problems If the height of a cylinder is doubled, will
its surface area also double? Explain your reasoning.

12. @ Reason Inductively Which has a greater surface area: a cy.I'inder
with radius 6 centimeters and height 3 centimeters or a cylinder with
radius 3 centimeters and height 6 centimeters? Explain your reasoning.

13. () Reason Inductively A baker is icing a cylindrical cake with radius r and
height h. The baker will ice the top and sides of the cake. Write an equation
giving the total area A that the baker will ice. Explain why your equation is not
the same as the formula for the total surface area of a cylinder.

622 Chapter 8 Volume and Surface Area
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Name . My Homework

Extra Practice

Copy and Solve For Exercises 14-27, show your work and answers on a
separate piece of paper.

Find the lateral area and the total surface area of each cylinder. Round to
the nearest tenth.

14. 3m ﬁ ‘16. 178 m

2 =

22 cm '| 6m
18m |
K _.\___ \
16 cm
17. A lamp shade is in the shape of a cylinder with a height of 18 centimeters and
a radius of 6.75 centimeters. Fabric will cover the lateral area of the lamp
shade. Find the area of the fabric needed. Round to the nearest tenth.
@ Use Math Tools Estimate the surface area of each cylinder.
18. 4.8 cm 19. 8.2m 20. 12.8m

L 22em , | 37m t l/e.sm
! .

21. The mail tube shown is made of cardboard and has plastic end caps.
Approximately what percent of the surface area of the mail tube is
cardboard?

W . e
—
25 r.'m\ '- ===

22. @ Persevere with Problems A hot cocoa canisteris a
cylinder with a height of 24.5 centimeters and a diameter of
13 centimeters.
a. What is the lateral area of the hot cocoa canister to
the nearest tenth?

b. How does the lateral area change if the height is divided by 2?

Copyright «> McGraw-Hill Education
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Power UP! Test Practice

23. Manal is comparing how much wrapping paper it would

take to wrap the containers below.
12cm

Complete each statement with the correct answers.

Round answers to the nearest square centimeter. = 52am
a. The minimum amount of wrapping paper needed for Container |
Container | is{ square centimeters.
b. The minimum amount of wrapping paper needed for
Container Il is[ _4 square centimeters.
c. Container; | requiresi _ _! more square

centimeters of wrapping paper than Container[ . L

24, Sally has a cylindrical paper clip holder with a diameter of 5 centimeters and
a height of 4.2 centimeters. Label the net of the cylinder below with the correct
dimensions.

|
1

To the nearest tenth, what is the surface area of the paper clip holder? |

Spiral Review

Find the surface area of each prism.

25. 08m 26.

. 5m
21m 14m

34m

5m

\4.3m

5m

27. Najla is filling cone-shaped treat bags with candy. Each bag
has a height of 15 cm and a radius of 2 cm. What is the
volume of each bag? Round to the nearest tenth.

624
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‘Geometry

Inquiry Lab

Nets of Cones

. @ Mathematical
m' HOW can the surface area of a cone be found? :”;“"es

Houriyya is making decorations for a celebration. They are

in the shape of a cone and will be covered with tissue paper.
What is the surface area of the cone that will be covered with
tissue paper?

JHands; OnYACtiVityHl

In this Activity, you will construct a net of the cone for the party hats. The radius of
the base is 4 centimeters. The slant height of the cone is 10 centimeters.

(_gtep 1 Tj On a separate sheet of paper, use a .
~ compass to draw two circles slightly |. \ L 4cm
touching, one with a radius of \ A .‘(
10 centimeters and one with a " /10em
radius of 4 centimeters.

(_gtepﬂ You need to find the portion of the circumference from the larger
o circle that will wrap around the outside of the smaller circle to make
the cone. Use the proportion shown to find the central angle measure
that represents the portion of the large circle you will use.

circumference of smaller circle  portion {in degrees) that is unknown
circumference of larger circle ™ total number of degrees in a circle

Write and solve the proportion. Round to the nearest whole number.

X
360

g

X

£

5 So, you will need degrees of the larger circle.

fgf_e_g: 5_[ Use a protractor to draw the central _
angle in your larger circle to create -' 'g) S _4cm

the net of the cone. 1 g \ ‘\/
v/ 10cm

Inquiry Lab Nets of Cones 625
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l §teE4( The net of the cone is the portion of both circles that are shown
by the solid lines. Cut out the net and make the cone.

10 cm

LN f ool .
10cm /\ /

4¢m

The net shows that the surface area /'\
of a cone with slant height £ and Y L L
radius r is the sum of its base B and / \C/
its lateral area L.A. The base B is a circle. i 4 \

The lateral area L.A. is part of a C=2mr C=2mr
larger circle. s D

The circumference of the base B is the same
length as the part of the larger circle that forms
the lateral area of the cone.

( Step 1 | The figure represents the lateral area /)\
_ of the cone. Divide the figure into Lzt
6 equal sections. The first one is \V/
done for you.

|Step2 | The parallelogram shows the O
6 rearranged sections. Write an . 14
expression that represents the '

length of the parallelogram.

f.' s_tép 8| Use the expression from Step 2 to write a formula for
the area of the parallelogram, which is the lateral surface

area of the cone.

{ Ste_l:_i L | Write a formula for the total surface area of the cone.

uoleINp3 JIH-MeIHON ¢ WhuAdoy
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O C) S
SN Investigate

Collmbporate

Work with a partner. Draw the net of a cone in the space provided with
each of the following dimensions.

1. base radius: 2.4 centimeters
slant height: 3.6 centimeters

The angle measure needed to create the cone is N

{ghnow iy

ey
| Tweehes

2. base radius: 2 centimeters
slant height: 4 centimeters

The angle measure needed to create the cone is %

Copyright € McGraw-Hill Education
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Cc;\\o\bovo\{;e

Work with a partner. Use the formula from Activity 2 to find the total surface
area of each of the following cones given the radius of the base and the slant
height. Round the measure of the central angle to the nearest whole number.
Round the surface area to the nearest tenth.

radius of base slant height measure of surface area
(n (73] centralangle (°)  (wrf + ®r?) y
3. Zwm Swm B
4, S cwm IS cm
5. % cm 20 cm

6. Refer to Activity 1. What is the lateral area of the party hat that Houriyya is
covering with tissue paper? Round to the nearest tenth.

1 AN

On Your Own

7. (@ Make a Conjecture Suppose the radius of the base of a cone is increased
while the slant height stays the same. Make a conjecture about how the lateral
surface area is affected.

8. () Make a Conjecture Suppose a cone’s slant height is decreased. Make a
conjecture about which is affected more: the base or the lateral area. Justify

your response.

9. |ﬂQl|iI’¥ HOW can the surface area of a cone be found?

628 Chapter 8 Volume and Surface Area
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Complete the graphic organizer.

that | vecogunize?

wWhat makes Hhis am
impovtamt phvase fov
we to know?

Ave Hheve pavts of the phrase

Cownes

Suvface Avea of

Geometry

Lesson 5

Surface Area.of.Cones

Vocabulary Start-Up \

Recall that a cone is a three-dimensional figure with one circular base.
A curved surface connects the base and vertex.

__v,____,_\’,—__.—«m—”ﬁ

| think this phvase meawns

How Aoes this

L with

other wovds amd concepts

Badr is making waffle cones from scratch. Use the
Pythagorean Theorem to find the slant height £ of the
cone if the radius is 5 centimeters and the height is

15 centimeters. Round to the nearest tenth. CM.15 cm

?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

(D Persevere with Problems
@ Reason Abstractly

@ Construct an Argument
(® Model with Mathematics

(® Use Math Tools

@ Attend to Precision

@ Make Use of Structure
Use Repeated Reasoning

[ kmow?

?

4 'Essential Question |

WHY are formulas important

in math and science?

@ Mathematical Practices
12,37

Lesson 5 Surface Area of Cones
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Lateral Area of a
Cone

The lateval avea of & cone is
one-halt the civcumberence
of the base times the slant
heigl«h‘

LA = E(Z'n’v)\

LA = vl

Lateral Area of a Cone

Words The lateral area L.A. of a cone is T times the radius times the
slant height £.
Symbols LA =T7rf
lateral area
Model
slant height
S
base area l )
' Example .|

1. Find the lateral area of the cone. Round to
the nearest tenth.

LA =mre Lateral area of a cone

LA =w.5.13 Replace rwith 5 and £ with 13,

LA =204.2 Simplify,

The lateral area of the cone is about 204.2 square millimeters.

Got +7

a. Find t

Do these problems to find out.

he lateral area of a cone with a radius of 4 centimeters and a

slant height of 9.5 centimeters. Round to the nearest tenth.

b. Find the lateral area of a cone with a diameter of 16 centimeters

and a
tenth.

Surfac

Words

Symbols

slant height of 10 centimeters. Round to the nearest

e Area of a Cone

The surface area S.A. of a cone with slant height £ and radius ris
the lateral area plus the area of the base.

SA =LA + 7w orSA = 7rl + 72

630 Chapter 8 Volume and Surface Area
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You can find the surface area of a cone using a net. The surface area
of a cone is the sum of its lateral area and the area of its base.

Model of Cone Net of Cone

lateral area

base area /¢

'Exan!_ple

2. Find the surface area of the cone. Round to
the nearest tenth.

SA. = 7l + Tr? Surface area of a cone

]

SA =T+6+6.24 762 Replace rwith
6 and ¢ with 6.2

SA = 230.0 Simplify.

The surface area of the cone is about 230.0 square centimeters.

Go¥t +7 Do this problem to find out.

¢. Find the surface area of the
cone. Round to the nearest
tenth.

8. A conical tent has a radius of 5 meters and a slant height of
12 meters. Find the lateral area of the tent. Round to the
nearest tenth.

LA =Trf Lateral area of a cone

LA =m5-12 Replace 1 with 5 and € with 12

LA =188.5 Simplify.

The lateral area of the tent is about 188.5 square meters.

Go¥ 1+7 Do this problem to find out.

d. Rasheed bought candles that were in the shape of a cone. Each

candle has a diameter of 8 centimeters and a slant height of

1 centimeters. Find the lateral area of one candle. Round to the

nearest tenth.

\ 6.2 centimeters

‘ 6 centimeter

(o \ I

| ¥

A.

Lesson 5 Surface Area of Cones 631
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6cm

16 cm

5.

7. Alocal ice cream shop sells waffle cones dipped in
chocolate. The waffle cone has a diameter 6.5 cm
and a slant height of 15 cm. Find the lateral area of

the waffle cone. Round to the nearest tenth. {Example 3)

surface area?

632 Chapter 8 Volume and Surface Area

Building on the Essential Question How does the
volume of a three-dimensional figure differ from its

/ Rate Yourself!

| umdevstand the
surface avea of cones.

@% Great! You're ready to move on!

| still have some ('
questions about the |
surface avea of coves. |

| |
| -

[XATTTE rime +o update your Foldaple! |
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Name

IndependentiPractice}

My Homework

| Go online for Step-by-Step Solutions ~ }

Find the lateral area of each cone. Round to the nearest tenth.

11}

10.2 ¢cm

84 cm\
E=NLE

'; o | J:{’.

|
| woves )

2.

10.2cm/

84cmy

Find the surface area of each cone. Round to the nearest tenth.

4.

X le

5.

9cm

i I/ 5.95cm

‘ﬁ A snow cone has a diameter of 5 centimeters

and a slant height of 12.7 centimeters. What is

the lateral area of the snow cone? Round

to the nearest tenth.

. An active conical volcano has a radius of

about 2.5 kilometers and slant height of
about 9.6 kilometers. What is the lateral
area of the volcano? Round to the nearest

tenth.

9. The lateral area of a cone with a diameter of 15 millimeters is about

333.5 square millimeters.

a. Find the surface area of the cone. Round to the nearest tenth.

b. What is the slant height of the cone? Round to the nearest tenth.

Lesson 5 Surface Area of Cones 633



10. @ Identify Structure Match the figure with its correct volume or surface area formula.

2m

F 4 SA = 27v? + 27vh

SA = T7vl + ’rr\r2

i H.O.T. Problems Higher Order Thinking

1. @ Find The Error Enrique is finding the surface area of a
cone. The cone has a diameter of 10 centimeters and a height
of 12 centimeters. Find his mistake and correct it.

S.A = vl + vl
SA = w(10)(12) + w(10%
S.A & 69l.ls em?

12. (D Persevere with Problems Draw a cone with a surface area
that is between 50 and 100 square units.

13. @ Justify Conclusions Which has a greater surface area: a square
pyramid with a base of x units and a slant height of £ units or a cone with a
diameter of x units and a slant height of £ units? Explain your reasoning.

634 Chapter 8 Volume and Surface Area
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Name My Homework

Extra Practice

Copyright ©> McGraw-Hill Education

Copy and Solve For Exercises 14-35, show your work and answers on a
separate piece of paper.

Find the lateral area of each cone. Round to the nearest tenth.

1. Bem— [ 15cm k5] : 16, um 7T\ _164m
1 14
; f : 21m
e/ |
:\_L'i ‘
|
17. A\ 18. . '19. 8m
"1 9cm ".___11‘7mm ‘ j
4cm ! ‘ & ;
-~ <3 | " 2mm | ©5m
—Ey .

20. Find the lateral area of a cone with a radius of 3.5 millimeters and a slant
height of 8 millimeters. Round to the nearest tenth.

21. Find the lateral area of a cone with a radius of 9 centimeters and a slant
height of 16 centimeters. Round to the nearest tenth.

Find the surface area of each cone. Round to the nearest tenth.

22. 78 cm 23. 3m

7m

|
|
|
I
1
I
| |
|
|
I | I
'

24. Find the surface area of a cone with a diameter of 20 millimeters and a
slant height of 42 millimeters. Round to the nearest tenth.

25. Find the surface area of a cone with a radius of 5.1 meters and a
slant height of 17 meters. Round to the nearest tenth.

26. (I Reason Abstractly A conical hat has a radius of 7 centimeters and a
height of 14 centimeters. Find the slant height of the hat. Then find the lateral
area. Round to the nearest tenth.

Lesson 5 Surface Area of Cones
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Power UP! Test Practice

27. A cone has the radius and height shown.
Which of the following statements are true?
Select all that apply.

12cm

5cm
The slant height of the cone is 13 cm.
The lateral area of the cone is about 204 square centimeters.

The total surface area of the cone is about 236 square centimeters.

28. Four cones have the dimensions shown. Sort the cones from Cone 1 Cone 2
least to greatest lateral areas. Round to the nearest tenth.

- .
———_— e =

Least

9m

Cone 3 Cone 4

| |
Greatest

Spiral Review

Find the surface area of each cylinder. Round to the nearest tenth.

3 :
29, 7 m |30. ]—_ 8m—.J 3. ._/6cm
5m | =
16 cm
10m [
| |
I [
|
|
32. diameter: 10 meters 33. radius: 12 meters
height; 24 meters height: 9 meters

34. Find the volume of a cylinder with a radius of 2 centimeters and a height of
25 centimeters. Round to the nearest tenth.

35. Find the volume of a cone with a diameter of 16 meters and a height of
26 meters. Round the nearest tenth.

636
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Geometry

Inquiry Lab

Changes in Scale

HOW does multiplying the dimensions of a three-dimensional @ rraatc';fc’::tica'
_ figure by a scale factor affect its volume and surface area? 13

A cake decorator is making a large center cake surrounded by small cakes.

The large cake has a diameter of 24 centimeters and is 8 centimeters tall. The
small cakes’ dimensions will be half the dimensions of the large cake. Use the
Activity to determine how the volume and surface area of the large cake compare
to the volume and surface area of one of the small cakes.

In this Activity, you will determine how changes in the dimensions
of a cylinder affect the volume and surface area.

[_Ste_p_fﬁl Complete the table with the measurements of the cakes.

Diameter (cm) = Radius (cm) Height (cm)Z/
Large Cake 2

Small Cake

§te&2{ Find the volume of each of the cakes. Round to the nearest
whole number.

Volume of large cake =
Volume of small cake =

The volume of the large cake is about times the volume of a
small cake.

(S‘te_p\?o?5 Find the surface area of each cake. Round to the nearest whole
~ number.

Surface area of large cake =
Surface area of small cake =

The surface area of the large cake is times the surface area
of a small cake.

Inquiry Lab Changes in Scale 637



.,_Q_ﬁ o\ Investigate
Collabovate

Work with a partner. Round your answers to the nearest whole number.

1. The radius of a cylinder is 25 centimeters and 2. The diameter of a cone is 6 centimeters,
the height is 35 centimeters. The dimensions the height is 4 centimeters, and the slant
of a similar cylinder are one-fifth of the height is 5 centimeters. The dimensions of
original cylinder. Complete the chart. a similar cone are three times that of the

original cone.
H?E_! Volume Surface Area. Volume Surface Area |
| original W original
(o cylinder i cone
]I {:cv‘f-- ) | slmilal' 1 II s[m"af
L _t_:ylin_der . cone .
. similar }__-slr_nﬂar-
original  original ]
s\ ‘Analyzeland |Reflect

ollabovrate

Work with a partner.

3. Find the volume and surface area for the cylinders shown _
in the table. Use 3:14 for . A }
4. What happens to the volume of a cylinder when the radius Lo B_ _‘ -
and height are multiplied by two? by three? c ‘ 3 l

5. What happens to the surface area of a cylinder when the radius and

height are multiplied by two? by three?

-

On Youy Own

6. Suppose the dimensions of a rectangular prism are doubled. The volume of
the new prism is 800 cubic units. What are the possible dimensions of the

original prism?

o HOW does multiplying the dimensions of a three-dimensional figure
by a scale factor affect its volume and surface area?

LONEINP3 IIH-MBII ¢ BLAdOD
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Lesson 6

Changesin Dimensions

) Watch’ r 2 ial .
Real-World Link (£ Essential Question)

— WHY are formulas important in
Monuments Bilal is creating a mO%IeI slant height € el ciencet
of a monument. The model will be — of

: 100 Vocah
the monument's actual size. I&ﬂ Vocabulary )
The square pyramid that sits atop the similar solids
monument’s obelisk shape has a slant height of about
17.5 meters. Each side of the pyramid’s base is about 10.4 meters. (D Mathematical Practices

13,4
1. What is the area of one of the triangular faces of the actual centtlf

pyramid?

2. What is the slant height of the pyramid on the model Stephen
is creating?

3. Whatis the length of one side of the base of the pyramid on
the model?

4. What is the area of one of the triangular faces
of the model pyramid?

5. Write a ratio comparing the area of the triangular
side of the model to the actual monument.

6. (@ Make a Conjecture Write a sentence about
the surface area of the model pyramid compared
with the actual pyramid.

2 ?

Which @ Mathematical Practices did you use?
Shade the circle(s) that applies.

JUPITERIMAGES/Brand X/Alamy

“5 @ Persevere with Problems @ Use Math Tools

z @ Reason Abstractly @ Attend to Precision

3

g @ Construct an Argument @ Make Use of Structure

@ Model with Mathematics Use Repeated Reasoning

Lesson 6 Changes in Dimensions 639



If Solid X is similar to Solid Y by a scale factor, then the
surface area of X is equal to the surface area of Y times the

square of the scale factor.

Key C°“C€P*'> Surface Area of Similar.Solids

Cubes are similar solids because they have the same shape and
their corresponding linear measures are proportional.

The cubes at the right are similar.
The ratio of their corresponding

edge lengths is % or 2. The scale

factor is 2. How are their surface
areas related?

S.A. of Small Cube
SA = ?(4 . 4)

fhere are 6 faces.

I
]
1
: 8cm
]
I
1

4cm | DI —

-

’ , 8cm
4cm

4cm 8cm

S.A. of Large Cube
SA =6(2.4)2-4)

=2.2(6)(4 - 4)
= 2%(6)(4 + 4)

To find the surface area of the large cube, multiply the surface area
of the small cube by the square of the scale factor, 22 or 4. This
relationship is true for any similar solids.

Example

4. The surface area of a rectangular prism is 78 square centimeters.
What is the surface area of a similar prism with dimensions that
are 3 times as great as the dimensions of the original prism?

SA =78 X 32
SA =78X%9
S.A. =702 cm?

‘,L |I. 511(.’:._. 1

] i Got t+7 Do these problems to find out.

Lol |

b. b. A giant box has a surface area of 352 square meters. If the
dimensions of a similar box are smaller than the giant box by a
scale factor of —, what is its surface area?

48’

640 Chapter 8 Volume and Surface Area

a. The surface area of a triangular prism is 34 square centimeters. What
is the surface area of a similar prism with dimensions that are 3
times as great as the original prism?
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Volume of Similar Solids

If Solid X is similar to Solid Y by a scale factor, then the volume of
X is equal to the volume of Y times the cube of the scale factor.

Refer to the cubes below.

8cm
E 4cm m———=- —
S== A AL 8cm
4cm 8cm
Volume of Small Cube Volume of Large Cube
V=4.4.4 V=(2.4)2.4)2-.4)
=2.2.2(4.4.4)
=2%4.4.4

The volumes of similar solids are related by the cube of the scale factor.

_Example

2. A triangular prism has a volume of 432 cubic meters. If the
dimensions of the prism are reduced to one third of the original
dimensions, what is the volume of the new prism?

3
V=432 X (%) Multiply by the cube of the scale factor

V=432 X % Cuhe %

V=16m3 Simplify.
The volume of the new prism is 16 cubic meters.

Got 7 Do these problems to find out. Gy

\ ¥
| O
| \uo"\_’“ l'

¢. A square pyramid has a volume of 512 cubic centimeters. What
is the volume of a square pyramid with dimensions one-fourth c.

of the original?

d. A cylinder has a volume of 432 cubic meters. What is the
volume of a cylinder with dimensions one-third of the original?

Copyright € McGraw-Hill Education
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The measurements for a toy truck wheel
are shown at the right. The large truck
wheel at the left has dimensions that are
40 times the dimensions of the toy wheel.
| Find the volume and surface area of the

| large wheel. Use 314 for .

V =mrr?h S.A. = 2(wr?) + 2wrh
~ (314)(1.5)2(1) ~ 2(314)(1.5)% + 2(3.14)(1.5)(1)
: ~ 7.065 cm® ~ 1413 + 9.42
“*"a\ and Reflect 9355 2

wWhat happens to the

7

"-:T.:'v.:“:i_\.,_._.»r“- r DN o SR
uided|Practice’

T~

k\

1. The surface area of a rectangular prism is 35 square centimeters. What is
the surface area of a similar solid with dimensions that have been enlarged by

(<hel o a scale factor of 72 (Example 1)

youd |

iR

2. The volume of a cylinder is about 425 cubic centimeters. What is the
volume, to the nearest tenth, of a similar solid with dimensions that are

smaller by a scale factor of %? (Example 2)

3. A box with a sliding lid in Josh’s art studio measures I
16 centimeters by 15 centimeters by 6 centimeters. A Rate Yourself!
second box used just for paintbrushes has a similar shape How cowfident ave you avout
and is smaller by a scale factor of % Find the volume and chawnges  dimensions? Check
the vox that applies.

surface area of the second box. (Example 3)

Find the volume and surface area of the standard puck first.

The large wheel has a volume of about 452,160 cubic
centimeters and a surface area of about 37,680 square centimeters.

15cm

Find the volume and surface area of the giant puck using the
surPace avea of & computations for the standard puck and the scale factor.
oyfinder i its mxw\«s a;w\ V = V(40)3 S.A = S.A.(40)?

e gt Aovvled?
iks height ave 40K = (7.065)(40)3 = (23.55)(40)>
- = 452,160 cm3 = 37,680 cm?

A

(2), Building on the Essential Question How is the volume
of a prism affected when its dimensions are tripled?

642 Chapter 8 Volume and Surface Area
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Name = —

1. The surface area of a rectangular prism 2,
is 95 square centimeters. What is the
surface area of a similar prism with
dimensions that are 4 times as great as the

original prism? (Example 1)

ﬁ A cereal box has a surface area of 4.
280 square centimeters. What is the surface
area of a similar box that is larger by a

scale factor of 1.4? (example 1)

5. A cone has a volume of 9,728 cubic 6.
millimeters. What is the volume of a
similar cone with dimensions that are
one-eighth the dimensions of the

original? (Example 2)

7. The model of a new apartment building is shown. The
architect plans for the building to be 360 times the
dimensions of the model. What will be the volume and
surface area of the new building, in cubic meters and
square meters, when it is completed? (Example 3)

My Homework

The surface area of a pyramid is

57.8 square centimeters. What is the surface
area of a similar pyramid with dimensions
that are 2 times as great as the original

prism? (Example 1)

A glass display box has a surface area of
378 square centimeters. How many square
centimeters of glass are used to create a
glass display box with dimensions that are
one-half those of the original?

(Example 1) _

A triangular prism has a volume of
350 cubic meters. If the dimensions are
tripled, what is the volume of the new

prism? (Example 2)

28 cm

Lesson 6 Changes in Dimensions 643



8. The world’s largest cube puzzle is in Knoxville, Tennessee. It
measures 180 centimeters on each side. The scale factor between a

standard cube puzzle and the largest puzzle is 2i4. Find the

surface area and volume of the standard cube puzzle.

1) @ Persevere with Problems Two spheres are similar in shape.
The scale factor between the smaller sphere and the larger

sphere is % If the volume of the smaller sphere is 126.9 cubic

meters, what is the volume of the larger sphere?

» H.O.T. Problems Higher Order Thinking

10. @ Persevere with Problems A frustum is the solid left after a

cone is cut by a plane parallel to its base and the top cone is .
removed. 6 cm~_ .}
a. Is the smaller cone that is removed similar to the original cone? A i
Justify your response. TR
b. What is the volume of the smaller cone? the larger cone? Use 3.14 ;
cm

for .
c. What is the ratio of the volume of the smaller cone to the volume of

the larger cone?

d. What is the volume of the frustum?

1. () Justify Conclusions A cone has a volume of x cubic centimeters.
If the dimensions of a second cone are one-sixth the original cone,
what is the volume of the second cone? Explain your reasoning.

12. () Reason Inductively Determine whether the following statement
is true or false. Explain your reasoning.

All spheres are similar.

644 Chapter 8 Volume and Surface Area
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Name . MyHomework

Extra Practice

Copy and Solve For Exercises 13-29, show your work and answers on a
separate piece of paper.

m The surface area of a triangular prism is 300 square meters. What is the

14.

15.

16.

17.

18.

surface area of a similar prism with dimensions that are 3 times greater than
the dimensions of the original prism?

The surface area of a rectangular prism is 1,350 square centimeters. What is
the surface area of a similar prism with dimensions that are 2 times greater
than the dimensions of the original prism?

A pyramid has a volume of 640 cubic centimeters. If the dimensions of the
pyramid are reduced to one-fourth of the original dimensions, what is the
volume of the new pyramid?

The surface area of a rectangular prism is 1,300 square centimeters. Find
the surface area of a similar solid that is larger by a scale factor of 3.

The surface area of a triangular prism is 10.4 square meters. Wha} is the
surface area of a similar solid that is smaller by a scale factor of Z?

Find the missing measures for the pair of
similar solids.

7m
10.5m 3m

@ Reason Inductively Determine whether each statement is always,
sometimes, or never true.

19.

Two prisms with congruent bases are similar.

20. Similar solids have equal volumes.

21.

Two cubes are similar.

22. A prism and pyramid are similar. o 18cm 1\

23. Two similar cylinders are shown.

a. What is the ratio of their radii?

b. What is the ratio of their surface areas? volumes? . A

c. Find the surface area of Cylinder B.
d. Find the volume of Cylinder A.

15m

:'Xm

S.A. = 5,425.92 ¢cm? Vv =1130.4 cm3

Lesson 6 Changes in Dimensions 645



Power UP! Test Practice

24. The side lengths of Cube A are 3 times the side length |_ % | 1 ‘ L l 1 ]
of Cube B. The side lengths of Cube B are half the side i l . — | 2 i
lengths of Cube C. Select the correct values to complete 2 2 l 2
the following statements. - 8 1 9 ‘ 16 { 27
a. The surface area of Cube A is| times the surface area of

Cube B. e
b. The volume of Cube A is ‘ times the volume of Cube B.
¢. The volume of Cube B is} the volume of Cube C.
d. The surface area of Cube Bis ‘ |the surface area of Cube C.

25. The two pyramids shown are similar.

Determine if each statement is true or false.

a. The scale factor from the smaller pyramid to the True False
larger pyramid is 3
b. The surface area of the larger pyramid is %times the True False

surface area of the smaller pyramid.

¢. The volume of the larger pyramid is %3— times the True False
volume of the smaller pyramid.

'Common Core Spiral Review

26. Amira is making a clay figurine of a dog. The dog is 75 centimeters tall.
If she uses a scale of 1 centimeter = 10 centimeters, how tall will the
clay figurine be?

27. The_ table shows the approximate dimensions of the fields used in Sport Width = Length
various sports. | (meters)  (meters)
a. What is the area of the field hockey field in square meters? Fieldhockey | 60 | 100
b. What is the difference between the area of the soccer field Rugby 68 12
and the area of the lacrosse field in square meters? T 60 10
¢. If a hectare is 10,000 square meters, about how many hectares are Soccer 70 115

all four fields combined?

28. Find the surface area of a cylinder with a radius of 15 meters and a height
of 5 meters. Round to the nearest tenth.

29. Find the surface area of a cone with a diameter of 4.5 centimeters and a slant
height of 12 centimeters. Round to the nearest tenth.

646
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CENTURY CAREER

in Architecture

Space Architect

Do you like building things? Are you an excellent problem
solver? If so, you have what it takes to be a space
architect. Space architects use principles from
architecture, design, engineering, and science to create
places for people to live and work in outer space. Their
designs include transfer vehicles, lunar habitats, and
Martian greenhouses. Because of the limitations, space
architecture must be very efficient and functional. Every
square centimeter of surface and every cubic centimeter of

space must have a purpose.

Is This the Career
for You?

Are you interested in a career
as a space architect? Take

L = : some of the following courses
' ' in high school.

@ Aerospace Technology

¢ Calculus

® Geometry

# Introductory Space Planning
# Intro to CAD

e
.
-

-(t_r)ﬂZ:\SA; (b)NASA Headquérters - GReatest Images of

ducation

o m—

Turn the page to find out how
math relates to a career in

Architecture. o 4
647



@ Out of this World Architecture

Use the space laboratories below to solve each problem. Round to the nearest tenth.

1. Destiny has one round window that is 5. Without calculating, predict whether Destiny
50 centimeters in diameter. What is the or Columbus has a greater surface area.
circumference and area of the window? Then test your prediction by calculating

the solution.

2. What is the volume of Destiny?

3. The internal volume of Columbus, or the
space where the astronauts live and work,
is about 34.7 cubic meters less than the 6. Kibo is a Japanese laboratory on the

total volume. What is the internal volume International Space Station. It is a cylinder
11.2 meters long with a radius of 2.2 meters.

? .
of Columbus? Compare its volume to the volumes of Destiny

=~

Find the surface area of Destiny. and Columbus

DESTINY

COLUMBUS

@ Career Project What subject i school i

the wmost impe
It’s time to update your career portfolio! Use the Internet or another you? Houy WO:l :-:mi- to
’ ou use

source to research a career as a space architect. Write a paragraph that subject iu +his
that summarizes your findings. Caveey?

uonesnp3 (IH-meiod « WbLAdon
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Geometry

Chapter/Review

——— o — —

~ Vocabulary Check @]

Complete each sentence using the vocabulary list at the beginning
of the chapter.

1. A set of all points in space that are a given distance from a given

point is called a

2, Cubes are because they have the same
shape and their corresponding linear measures are proportional.

3. A is a three-dimensional figure with
two parallel congruent circular bases connected by a curved surface.

Reconstruct the vocabulary word and definition from the letters under the
grid. The letters for each column are scrambled directly under that column.

g ——y - o - - - e e

H A D
M A 1 D I - F E A E
Cc 0o B J E C NP O H A L D F
O L N E OT S s OM I O R
T OMP O S UTETY P T OR S E
R E A
% F | E E D C W E B A E
% H I 6 U UL I M I T S 1 O N
% T C R R CREAONNMHS ONAL
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Key Concept Check

Use Your |gUiUYIIEY

Use your Foldable to help review the chapter.

[lpe heve |
{ dbloah)

Volume = _ Suvrface avea =

Suvface avea =

Got it?

The problems below may or may not contain an error. If the problem is
correct, write a “v’” by the answer. If the problem is not correct, write
an “X” over the answer and correct the problem.

Find the volume of each figure.

26 cm

12¢m

The volume of the sphere The volume of the composite figure
is 11,494.0 mm3. is 3,300.7 cm®.

650 Chapter 8 Volume and Surface Area
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Geometry

Popcorn Packaging

A movie theater is considering using cylinders or cones to serve popcorn. The
measurements of the proposed cylinder are shown.

Write your answers on another piece of paper. Show all of your work to
receive full credit. Use 3.14 for 7.

Part A

The manager of the theater wants to sell the popcorn in a cone with a diameter

of 17 centimeters. What does the height of the cone need to be in order to hold

the same amount of popcorn as the cylinder? Round your answer to the nearest
tenth.

Part B
The monthly popcorn special comes in a bowl that is shaped like a hemisphere.
The diameter of the bowl is 20 centimeters. The theatre sells the cylindrical
container of popcorn for AED5.25. If they sell the bowl of popcorn for AEDS.00, is
it a good deal? Explain your reasoning.

Part C
Suppose the popcorn containers cost AED0.002 per square centimeter to
manufacture. Is it less expensive to produce the cone in Part A or the cylinder?
Assume that neither container comes with a lid. Explain your reasoning.

Chapter Review 651



Reflect

\

! Answering the Essential Question

Use what you learned about volume and surface area formulas to complete
the graphic organizer. Name four topics that use a formula to solve a
problem.

(&) Essential Question
i

WHY are formulas important

in math and science?

@J Answer the Essential Question. WHY are formulas important in math
and science?

UO[IeINP3 [IH-MeI9dW 3 WbuAdod
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2% Y\
Collavorate

Design That Ride Designers apply many geometric
concepts to build exciting new rides. In this project you will:

- Collaborate with your classmates as you research
amusement park rides.

- Share the results of your research in a creative way.

(21, Reflect on how you use different measurements to
solve real-life problems. N

By the end of this project, you'll be ready to design a new
amusement park ride!

m Go Online Work with your group to research and complete
each activity. You will use your results in the Share section on the
following page.

1. Find photos of several different types of 2. Make a sketch of a current amusement
amusement park rides. Then describe park ride. Research and label its
and label any parallel lines, angles, dimensions. Then use what you know
triangles, congruent figures, similar about angles, congruence, similarity, the
figures, and three-dimensional shapes Pythagorean Theorem, surface area,
you observe. and volume to label as many of its other

attributes as you can.

3. Find several examples of amusement 4. Research different types of trusses.
park rides that use transformations. Then explain why trusses are used in
Explain the transformation(s) that the the design of some amusement park
ride exhibits. rides. Include drawings to justify your

explanation.

5. Research potential energy and kinetic energy as they relate to roller coasters. Then
create a drawing that explains the concepts.
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With your group, decide on a way to share what you have
learned about designing an amusement park ride. Some
suggestions are listed below, but you can also think of other
creative ways to present your information. Remember to show
how you used mathematics to complete each of the activities
in this project.

. Design an amusement park ride using online simulations.
Don’t forget to give your ride a name.

. Imagine a nearby amusement park is seeking suggestions
for a new ride. Write a proposal for your ride. Be sure to

L. with

& Social Studies
Global Literacy Rreseavch
infPormation about Amusement pavks

i othev countvies. Some questions
to consider ave:

¢ How ave the vides Aillevent from
Hhose i your Countvy?

¢ When and wheve was Hhe eavliest

include drawings. ‘)] : Amusement pavk constructed?
Check out the note on the right to connect this project

with other subjects.

8 e
i _"\
i SEEA 2

On Youyr Own

6. Answer the Essential Question HOW can you use different

measurements to solve real-life problems?

a. How did you use what you learned about the measurements of triangles

to solve real-life problems in this project?

b. How did you use what you learned about the measurements involved
in congruence and similarity to solve real-life problems in this project?

¢. How did you use what you learned about volume and surface area to

solve real-life problems in this project?

654 Unit4 Project
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’(’“)/Q QL\ Unit Project Preview

Collabovate

Olympic Games Basketball has been a Summer Olympic sport since
1936. You can compare and analyze certain data and statistics based on
the scores from various games. The scores from other sports in the
Summer Olympics can also be compared and analyzed in the same way.

At the end of Chapter 9, you'll complete a project to learn about scoring

in basketball and other Olympic sports. But for now, it’s time to do an

activity in your book. Name some Summer Olympic sports you enjoy

watching and explain their scoring systems.

. Summeyr Olympic Spovts /

656 Unit 5 Project Preview
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. Statistics and Probability
icha pter 9 ‘ Essential

Z5 Question

Scatter Plots and [y

when comparing two
| quantities?

Data l-\‘r:alysis |

. @ Mathematical Practices
11,2,3,4,5,7

a
0

E{@\?\\ Math in the
~\_/ Real World

| Weather During any given

| year, the Earth is struck by
lightning more than 100 times

r every second. The numbers of

' lightning strikes for some states

| in a recent time period were 10,

{10, 11,12, 12, 14,18, 20, 20, 21,

39, and 47.

| Complete the histogram using
|the data.

|

| 7

‘ | Lightning Strikes
|

Number of States

-’

= Organizer |
| _-— ’ p Use the Foldable
Cut out the Foldable on 4 Place your Foldabie e ighout this chapter
page FLT! ofthis POt ) ©NPage728, ’ &) to help you learn about
scatter plots and two-
way tables.




ét{ﬁ'& IsiDo‘YouNeed' ' |

Vocaf

5;;_ Vocabulary

bivariate data relative frequency
distribution scatter plot
five-number summary standard deviation
line of best fit symmetric

mean absolute deviation two-way table
qualitative data univariate data

quantitative data

Study Skill: Reading Math

Topic Sentences A topic sentence is a sentence that expresses the main idea in a
paragraph. In a word problem, the “topic sentence” is usually found near the end. It is
the sentence or question that tells you what you need to find. The “topic sentence”

in the following example is underlined for you.

Mrs. Khawla's math class was Asing vesearch about wild hovses living on ‘]
J
\ public lamds. They found that theve ave about 30,000 wild hovses living |

x] in Nevarda, 4,000 living in Wyoming, amd 2,000 living in Caliovuian, ls_ L,_

| the wumber of wild hovses living o public lands in Nevaday, Wyoming, \
| ama California greater thawm 35,0007

o i SR e ——————— e ——

When you start to solve a word problem, follow these steps.
Step 1 = Skim through the problem, looking for the “topic sentence.”

Step 2 | Go back and read the problem more carefully, looking for the supporting
details you need to solve the probiem.

For each exercise, underline the “topic sentence”. Do not solve the problem.

1. Manal collected data for her science fair project on the relationship between a person’s
arm span and their height. She wanted to determine whether a relationship exists.

2. The two-way table shows the places that males and females volunteered in the
past month. Do a higher percentage of males or females volunteer at the animal shelter?

658 Chapter 9 Scatter Plots and Data Analysis
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\What'Do'VoulAlready/Know //
/u ummmm fla/fpalishay nnn ,nu ;m,m

Place a checkmark below the face that expresses how much you know about
each concept. Then scan the chapter to find a definition or example of it.

e | have wo clue. L Pve heara of it CY 1 enow i

r\ Integers
L Concept ‘g & 'L';“\“[

bivariate data

Definition or Exawmple

five-number summaries

lines of best fit

positive and negative
associations

scatter plots j
I

two-way tables

'

l”u

"f HiH
nWill

mm I/M Fiva

D ”’If,u :';u”f”-'
YoulUseiThis?]

Here is an example of how unit rates are used in the
real world.

Activity How much is the cost of a movie ticket at your local movie Husam and Salem in
theater? Has the price gone up recently? Does it cost more to see a [ 5 5
3-D movie? If so, how much more? MOVle Mama
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Review

Example _

The ages of people in a play are shown in
the histogram. Describe the histogram.
Then find the number of play performers
under the age of 30.

Play Performers

There are
4+5+5+
1+1or16
performers.
Most of the
performers
are between
the ages of
20 and 39.

Number of Performers

There are 4 + 5 or 9 performers under the
age of 30.

'/ Quick |
=~ Check —

1. Graphs Describe the histogram. Then find the number of
mammals with a life span of more than 20 years.

Data Analysic Find the mean (average) for each data set.

Round to the nearest tenth if necessary.

2. 14,17,20,16, 13

Check
Try the Quick Check below.
Example 2

In a game of rugby, the Hawks completed
passes for 15, 3, 8, 4, and 5 meters.

What was the average number of meters
per completed pass?

Find the sum of the numbers. Then divide
by how many numbers are in the set.
15+3+8+4+5 35
5 5
=7
The Hawks gained an average of 7 meters
per completed pass.

—

Life Spans of Marnumals

Number of
Mammals

| 3. 52,36,17,41,18, 29, 28, 32

4. In 12 games last season the school baseball team scored 5, 11, 2, 0, 4,
8,9, 6,7 4,1 and 2 runs. What is the average number of runs scored

per game? Round to the nearest tenth.

How Did Which problems di.d you answer correctly in the Quick Check?
Shade those exercise numbers below.

You Do? ¢

(1) () () (&)

660 Chapter 9 Scatter Plots and Data Analysis
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Statistics and Probability

Inquiry Lab

Scatter Plots

HOW can | use a graph to investigate the relationship or @ e
< ¥ trends between two sets of data? 13,5

Manal collected data for her science fair project on the relationship
between a person’s arm span and their height. She wanted to determine
whether or not a relationship exists.

Hands;OnYACtiVity;

Sometimes it is difficult to determine whether a relationship exists
between two sets of data simply by looking at them. You can write
the data as a set of ordered pairs and graph them on a coordinate plane.

(__Steplg Have a classmate measure your height and the length of your
- arm span with a meter stick to the nearest centimeter. Then write

your height x and arm span y as an ordered pair. ( ) )

LSte;E_Zq Combine your data with that of your classmates. Write the
. ordered pairs (height, arm span) in the table.

Classmates’ Data (height, arm span) _ /
£
. ) . 200
[_§tep 3 [ Graph the ordered pairs (height, arm span) Ay
on the coordinate plane. S
160
i ; T 140
Is there a noticeable trend in the data? If so, k=
. iy , = 120
describe the trend as positive or negative. g
» 100
E
& 80
60
Using your graph, estimate the arm spans of 40
two people whose heights are 150 centimeters 20 .
and 185 centimeters. 0 -

20 40 60 80 100 120 140 160 180 200
Height (cm)

Inquiry Lab Scatter Plots 661



Work with a partner.

1. To determine whether a relationship exists between the circumference
and the diameter of a circle, find 6 different circular objects in the room.

a. Measure and record the diameter and circumference of each objectin
centimeters.

b. Write the measurements of each circle as an ordered pair (d, C). Graph
the ordered pairs on the coordinate plane.

i diameter, circumference, @0 40,40
e d | c 2 // 36
1 | A T 32
1 | S
Q
2| e 24
-
| L 20
13 | E
4 ' g 1
[~ _ _ © o
5 | [ 8
— | , A
; o a

Diameter (cm)

2, @Reason Inductively Is there a noticeable trend in the data? If so,

describe the trend as positive or negative. Explain.

3. @ Use Math Tools Use your graph to estimate the circumference C of a

circle with a diameter d of 10 centimeters.

| . : i -
i é’f_‘Lz\ rea | ]
O Your O B . ’

4. Write an example of a relationship with a negative association.

5. . HOW can | use a graph to investigate the relationship or trends

between two sets of data?

662 Chapter9 Scatter Plots and Data Analysis
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Vocabulary Start-Up @

EHStockphoto/Shutterstock.com
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Recall that the graph of a linear equation is a line on the coordinate plane.
The slope of the line describes the direction and steepness of the line.

On the coordinate grid shown, graph and label two lines. One line
should have a positive slope and one line should have a negative
slope.

I ¥

Rt_eal-w_orld_Link_

- - ———— S -

Weather The table shows temperatures 100,
in degrees Celsius and the corresponding 20
temperatures in Fahrenheit from a local 80
weather station. Graph the ordered ;g
pairs (°C, °F). Is the slope of the line w 50
passing through the points positive 40
or negative? zg
| | 10
°C 0!5|10 15 1 20 25!30 0

_ il L el ==
°F | 32|41 50|59 68 77 86| i
— | 1 | [ — 1 L |

? ?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

@ Persevere with Problems @ Use Math Tools
@ Reason Abstractly @ Attend to Precision
@ Construct an Argument @ Make Use of Structure

@ Model with Mathematics Use Repeated Reasoning

e

Statistics and Probability

Lesson 1l

?

(Z ) Essential Question)

HOW are patterns used when
comparing two gquantities?

@ Vocabulary j

bivariate data
scatter plot

@ Mathematical Practices
1,3,4

R
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Construct a Scatter Plot

Data with two variables, or pairs of numerical observations, are called
bivariate data. A scatter plot shows the relationship between bivariate
data graphed as ordered pairs on a coordinate plane. For example, the
bivariate data set year and number of visitors can be displayed as a
scatter plot.

- Example

1. Construct a scatter plot of the number
of viewers who watched new seasons
of a certain television show.

Let the horizontal axis, or x-axis, represent
the number of seasons. Let the vertical
axis, or y-axis, represent the number of
viewers. Then graph the ordered pairs
(season, viewers).

Viewers (millions)
N
[ee]

? X
0 123 456 7 8 91
Season

Got (+7 Do this problem to find out.

Television Ratings

Season

1

(=2 NN & 2 BRI - S EE S )

. (millions)

Viewers

317
26.3
25.0
247
22.6
221

a. Construct a scatter plot of the weight of an alligator at various

times after hatching.

-
(=]

‘ y
Weeks W eight o
(kilograms) 3
0 3 7
6
9 . 43 5
18 5 4
3
27 6.8 )
34 75 ; %
43 8.6 5 10 15 20 25 30 35 40 45 50
49 9.9

664 Chapter9 Scatter Piots and Data Analysis
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Types of Associations

\

Variable Association
Positive Association

y

Negative Association

y

As x increases,
y increases.

Linear Association

As x increases,
y decreases.

Linear

o X

The data points lie close
to aline.

No obvious pattern.

Nonlinear

o X

The data points lie in
the shape of a curve.

Statistics and Probability

You can analyze the shape of the distribution of a scatter plot to

investigate patterns of association. If the distribution shows a positive or

negative association, then the distribution can be classified as linear or

nonlinear. The scatter plot below shows a positive nonlinear association.

Clusters or outliers can also be identified.

fowely

o

cluster or a collection
of points that are
close together

~

[ ]
L ]
L ]
®
L
l.. Pr
(..l .0
-—
o — X

Lesson 1 Scatter Plots
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2. Interpret the scatter plot 225

of the data for the amount 200

of memory in an MP3 _ e

player and the cost based g 12(5) 1)
on the shape of the = 100

distribution. 8 '

50 4: > &
25 ’

0 1234546738910
Memory (gigabytes)

X

Consider the different associations and patterns.

Variable Association As the amount of memory increases, the
cost increases. Therefore, the scatter plot
shows a positive association.

Linear Association The data appear to lie close to a line, so the
association is linear.

; Other Patterns There appears to be a cluster of data. One to two
J 'T.'(ylu_.';,"’ gigabytes of memory costs between AED30 and
3 AED75. There does not appear to be an outlier,

Got i+7 Do these problems to find out.

v b. Interpret the scatter plot of the A
) data for the time elapsed and o ®
temperature of water based on g E
the shape of the distribution. B
o [
£ 6
e 3 :
X
0 510 15 20 25 30 35 40
Time Elapsed (min)
¢. Interpret the scatter plot of 40
the data for two weeks in § 35 s i
May and the amount of ice w 30 .
c. cream sold at a shop based %’ ;g T e e ¢ |
on the shape of the s B
distribution. £ 1 1
2 5
X

0 2 46 811214 16 18 20
Day

666 Chapter 9 Scatter Plots and Data Analysis
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Statistics and Probability

_Example )

3. The table shows population of children under 18 in a particular
country from 1999-2010.

Years Since1999 | 0 1 2 3 4 5

Number of

Students (millions) 469 472 477 482 485 488

' Years Since 1999 6 | 718 |9 [10]n

|
| Number of

Students (mitlions]_ 491 493 493 496 498  50.0

Construct and interpret a scatter plot of the data. If an
association exists, make a conjecture about the number of
children under 18 in the year 2015.

Construct a scatter plot of the data. Let the horizontal axis
represent the year since 1999 and the vertical axis represent
the number of children under 18.

52 ——
51
50 ¢
49 | ¢ ¢
48 H
L ——

46 +——

< X
0123454678 91112131415 16
Years Since 1999

Number of children (millions})

Consider the different associations and patterns.

Variable Association As the years increase, the number of
students increases. Therefore, the scatter
plot shows a positive association.
—- — Linear Association The data-appeartoliecloseto-aline;sothe—— —
association is linear.

Other Patterns There are no clusters or outliers.

To make a conjecture about the number of children under 18 in the
year 2015, follow the pattern until the x-value is 15. Then find the
corresponding y-value.

So, there will be about 51 million children under 18 in 2015.

Copyright © McGraw-Hill Education
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P ' Got (¥+7 Do this problem to find out.
Baie |
A R d. Interpret the scatter plot shown for the men’s Olympic
100-meter freestyle swim winning times. If an association
exists, make a conjecture about the winning time in the
2016 Olympics.

60
58
56 &
54 +
52
50 [ ]
48 +

46 Jy =
1952 1960 1968 1976 1984 1992 2000 2008
Year

4

Winning Time (s)

(Guided|Practice)

1. The table §hows the? number of units Time (h) 8 | 1916|4034 g 40 I | ”
produced in a certain number of hours at — 1 { i - { I

Units

: ' ] o (i
a manufacturing plant. (Examples1-3) Produced 20 | 4 | 28 60 49 | 28 | 63 40 58
a. Construct a scatter plot of the data. 38 y
b. Interpret the scatter plot of the data. 60
50
40
30
20
10
0 X
¢. Make a conjecture about the number of units produced 5 10 15 20 25 30 35 40 45 50
in 50 hours.
2. (&) Building on the Essential Question What are the Rate Yourself! \

inferences that can be drawn from sets of data points \ 5

having a positive association and a negative association? How c?v\{lidev\{-. . you-o\boui- l
cveating amd intevpreting

scatter plots? Check the vox r
that applies.

@ & ¢

- 7

|
\ |
|

[EITE| Time +o update your Foldablel |

uoiednp3 [IH-MeI9dW 3 Whnkded

668 Chapter 9 Scatter Plots and Data Analysis



Copyright © McGraw-Hill Education

Name My Homework

IndependentiPractice’

ﬁ Construct a scatter plot of the number of books donated 804y
over time. (Example 1) 0
60
Year 1l2|3|#a|5|6|7]|8 ;’2
NumberofBooks 27 38 24 47 58 65 63 68 30
20
10
0 X
123456728910
2. Interpret the scatter plot of the data for the amount of paint 25y ]
used to paint signs of various lengths based on the shape i =
of the distribution. B B e e
F R =
£ B i
-
& : — — =
=
= 10 —
‘©
o - 1
oy S s
6 B P
2 4 6 8 10
Length of Sign (meters)
3. The table shows the amount of time different students studied for a test
and their test scores.
Time(min) 10 15 20 25 30 35 40 45
TestScore 65 68 67 78 79 85 89 92
a. Construct a scatter plot of the data. 1004,
95
b. Interpret the scatter plot of the data based on the 90
shape of the distribution. 85
80
75
70
65
60
55
¢. If a relationship exists, make a conjecture about T 2
the test score for a student who studied for 5 10 15 20 25 30 35 40 45 50 55 60
60 minutes.
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4. ([ Model with Mathematics Refer to the graphic novel frame below for
Exercises a—b.

It sure is getting
expensive to go

a. On a separate sheet of grid paper, construct a scatter plot of the data.
The values for the horizontal axis should be years since 1995.

b. Do the data represent a positive, negative, or no association? Explain.

@j H.O.T. Problems Higher Order Thinking

5. () Make a Conjecture Suppose a scatter plot shows that as the values
of x decrease, the values of y decrease. Does the scatter plot show

a positive, negative, or no association?

6. @ Persevere with Problems Is it aiways, sometimes, or never true that a
scatter plot that shows a positive association suggests that the relationship is

proportional? Justify your answer.

Side
Length
(units)
7. (@ Reason Inductively Complete the table that shows the side
lengths of a square related to its perimeter and area. Would a 2
scatter plot of the side length and perimeter or the side length 3
and area represent a linear relationship? Explain.
4
S
A

670 Chapter 9 Scatter Plots and Data Analysis

Perimeter
(units)

Area
(units?)
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Name e My Homework

Extra Practice

Copy and Solve For Exercises 8—16, show your work and answers on a
separate piece of paper.

8. Construct and interpret a scatter plot of the data collected by a travel
agency. If a relationship exists, make a conjecture about the number of
visitors in month 12.

Month 1 2 3 4 5 6 7 8 9 | 10
Number of Visitors = 208 ' 245 423 432 412 | 626 | 647 620 | 402 | 356

ﬁ The table shows the number of junk E-mails Reham received over the
last 10 days.

Day 1|2]|3|4|5|6|7]8]9]w
Number of E-Mails 10 | 12 | 15 10\11 820 10[10| 9|

a. Construct a scatter plot of the data.

b. Interpret the scatter plot of the data based on the shape of the
distribution.

c. If a relationship exists, make a conjecture about the number of junk
E-mails on Day 15.

Explain whether the scatter plot of the data for each of the following shows
a positive, negative, or no association.

10. = y % 1. = ; _
3 [ o =I5
540 g 12 ID_
k-] [] (=3 -
[ [72] ®
3_30 £ 16}
n o ©
o 20 o I (S Bl
5 5 112 $—
o - L]
2 10 — o
3 = 108 ’
4 (=4
X ‘o' A
o 2 & 6 8 0 7 8 9 10 X

Experience (weeks) Shoe Size

2. Multiple Representations A thirteen-year-old takes an average of
14 breaths per minute.
a. Tables Let x represent minutes and y represent the number of times
the teenager breathes. Make a table using the x-values of 1, 2, 3, 4, 8,
and 10.

b. Graphs Make a scatter plot of the data. Describe the association
between minutes and the number of times a person breathes.

¢. Words Predict how many times a person would breathe in 25 minutes.
Explain your reasoning.

Copyright & McGraw-Hill Education
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Power Up! Test Practice

13. The scatter plot shows the relationship between the average y ‘
number of hours spent typing per week and the number of g ig
words typed per minute. Circle the appropriate word in the ‘z'_ 20 a8 o®
statement below to draw an accurate conclusion about the 8 1 ok %o
relationship shown in the scatter plot. ‘.2 10 FRAR
As the average number of hours spent typing per week = (5) o [* J]

{(increases, decreases) the number of words typed per minute 2 4 6 8 10X
Average Hours Typing (per week)

(increases, decreases).

14. The table shows the cost of fruit sold at a produce stand. y
Construct a scatter plot of the data. 18

2 4 6 8 10 N

500 | 1000 1200 | 1500 | 16.00

Cost (AED)

Write a statement that is supported by the scatter plot. 4 |

- — x

2 4 6 8 10
Fruit (kg)

Spiral Review

15. The graph shows the top five languages spoken by at
least 100 million native speakers worldwide. What
conclusions can you make about the nhumber of
Mandarin native speakers and the number of
English native speakers?

900
750
600
450
300
150

Native Speakers (millions)

16. For a school food drive, Homeroom 212 collected
8,17,4,10, 8, 8,12, 20,10, 11, 12, 13, and 25 food
items. Homeroom 215 collected 16, 24, 10, 15, 12, 14,
12, 30, 15, 10, 15, 20, and 14 food items. Languages

a. Construct a double box plot for the data.

b. Compare the donations of the two homerooms.

672
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Statistics and Probability

Inquiry Lab

Lines of Best Fit

. _ @ Mathematical
@ HOW can | use a data model to predict an outcome? :’fgd'ces

Huda and Muna found the data below showing the winning times in the Olympics
for the women’s 100-meter freestyle swim. They want to predict the winning time
in the 2024 Olympics. '

100-Meter Freestyle Winning Times
Years Since 1956 0 4 8 12 16 20 24
Winning Time(s) 620 612 595 60.0 5859 5565 5479
Years Since 1956 28 32 36 40 44 48 52
Winning Time (s) 55.92 5493 5465 545 53.83 53.84 | 5312

Hands7OnYACtiVity]

[:Sto_B;ﬂ Construct a scatter plot by graphing
the points (years since 1956, time).

y
64
_ ) 60
|Step 2 | Use a piece of uncooked spaghetti to Z %
make a line that goes through most of E iz
the data points. T
. 40 |

How close are the other data points to oL

8 16 24 32 40 48 56 64 X

; ?
the line you drew? Years Since 1956

(F_S_te_p_ﬂ Look at the point where the spaghetti has an x-value of 68.
The corresponding y-value represents the projected winning
time in 2024,

Crystal image/Shutterstock.com

What is the projected winning time in 20247

Refer to the line drawn in the scatter plot. Is this method always
valid when making a prediction?

Copyright © McGraw-Hill Education
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fa Investigate

Co“o\bovrod-e
Work with a partner.

1. Research and collect a set of data from a newspaper or the Internet that
has a positive or negative association.

a. Compile your data in the table below. Space has been provided for ten
sets of data values. Use a separate sheet of paper if you need more
room. Be sure to label the rows.

b. Construct a scatter plot for the data by graphing your 4y
data as ordered pairs.

c. Draw a line that goes through most of the data points.

IAnalyzeYand [Reflect}

)
{L' .j \ AN
Cellapovate

2. (D Reason Inductively Is it possible to make a
prediction from your data? Explain.

¥

O Your Own

3. () Model with Mathematics Create a set of data
for which a prediction cannot be made.

674 Chapter 9 Scatter Plots and Data Analysis
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Statistics and Probability

Lesson 2

™ Real-World Link

HOW are patterns used when
comparing two quantities?

| % ' Vocabulary J

line of best fit

Cookies The table shows the average annual cost of one kilogram of
chocolate chip cookies.

Years Since 2000 0'1234[5|6i7'8\9
Average Cost (AED) 2.59 | 2.81 2.65 | 2.67 2.88 ' 2.7012.85]2.88? 317 | 3.24 |

1. What year corresponds to O years since 20007

9 years since 20007

@ Mathematical Practices
1,3,4,5

2. If the data were displayed in a scatter plot, would the scatter plot
show a positive, negative, or no association? Explain.

3. Would a more reasonable prediction for the cost of
cookies in 2015 be AED3.25 or AED4.007? Explain.

? ?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

Image Source/Getty Images

T§ (@ Persevere with Problems (® Use Math Tools

% @ Reason Abstractly @ Attend to Precision

§ @ Construct an Argument @ Make Use of Structure

é @ Model with Mathematics Use Repeated Reasoning

B
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Line of Best Fit

When data are collected, the points graphed usually do not form a
straight line, but may approximate a linear relationship. A line of
best fit is a line that is very close to most of the data points.

Refer to the information in the table about the cost of cookies.

1. Construct a scatter plot using the data. Then draw and assess
a line that seems to best represent the data.

and Reflect

Years Since 2000 0 1 2 3 4 5 6 7 8 9

How Ao you Aerevwmine Average Cost (AED) 259 2.81 265 267 288 270 285 288 317 3.24
how well a line of vest &t
models the Aatal Exlain Graph each of the data points. 34 1y -
velow. Draw a line that fits the data. _ 33 = ‘,/f
About half of the points are g 3321 i
above the line and half of the % 30 v
points are below the line. Judge § gz = —
the closeness of the data points & 27 g
to the line. Most of the points s 2617°1"
are close to the line. 2.5
24 X
0 2 4 6 8 10 12 14
Years Since 2000

2. Use the line of best fit to make a conjecture about the cost of
cookies in 2013.

Extend the line so that you can estimate the y-value for an x-value
of 2013 — 2000 or 13. The y-value for 13 is about AED3.35. We can
predict that in 2013, a kilogram of chocolate chip cookies will

cost AED3.35.

' Got +7 Do these problems to find out.

oL
! oy
Froe i

o Refer to the scatter plot about y
. . 7,000
yearly points scored by a certain = 6000
. 2 6
race car driver. £ 5000 - I

A a. Draw and assess a line that 'w 40001 ¢ o0 e g
seems to best represent f,_ 2’888 g
the data. 1000 : :
b. Use the line of best fit to make 0 B —— i
b. a conjecture about the points Years Since 1999 g

the driver will score in 2015.
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Statistics and Probability

1

) Examples ) |
The scatter plot shows the 300 ¢
number of cellular service s =
. . @ 250 —
subscribers in a large country. <_S 25 » ¥
3. Write an equation in slope- E 200 //' —
intercept form for the line of g 15 Z i
best fit that is drawn, and £ PO % —
interpret the slope and é }(2)(5) painn
y-intercept. e i
: T x
Choose any two points on 50 N AR
the line. They may or may not Years Since 1999

be data points. The line
passes through points (3, 150) and (9, 275). Use these points
to find the slope, or rate of change, of the line.

_ Yo =4 .
= X‘Z = X1 T |
__ 275 —150 (x,, ¥y = (3, 150) ant
B 30 (AR Estimation
m = % orabout20.83 iy Drawing o line of vest &
using the wethod in this
lesson is am estimation.,
The slope is about 20.83. This means the number of cell phone Thevelove, it is possivle to
subscribers increased by about 20.83 million people per year. Avaw Ailbevent lines to

approximate the same data.

The y-intercept is 87.5 because the line of fit crosses the y-axis at
about the point (0, 87.5). This means there were about 87.5 million
cell phone subscribers in 1999.

y=mx+b Slope-intercepl form
y = 20.83x + 87.5 Replace 7 with 20.83 and b with 87,5
The equation for the line of best fitis y = 20.83x + 87.5.

Ly, Use the equation to make a conjecture about the number of
cellular subscribers in 2015.

The year 2015 is 16 years after 1999.

y =20.83x + 875 Eeuation for the line of hesi fit
y = 20.83(16) + 875 Replace x with 16
y = 333.28 + 875 Sitnplify

So, in 2015, there will be about 420.83 million cellular subscribers.

Copyright € McGraw-Hill Education
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ol
o | 2Hon |

Prew 11 Gov #T Do these problems to find out.
|
Ce ‘ The scatter plot shows = 80
the graduation rate of S5l
. " [
high school students. € 70 35 55 i
= 65 i
¢. Write an equation in % 60 bad=t"]
i slope-intercept form for § 55
the line of best fit that 5 5o x
| is d dint tth 1234567891
| is drawn, an. interpret the Years Since 1998
' slope and y-intercept.
A. d. Use the equation to make a conjecture about the
graduation rate in 2020.
== - ___‘ K - Iirhecj
” — .'/‘
T I | | |
1. The table Sh.ows the life :fa'smo 0 10 20 30|40 50 60 70 | 80 90 100
expectancy, in years, for nce 1900 . _ _ : _ ! _ | _
. . | | 1
people born in certain years. | e b pactaney | 473|500 541|507 |29 68.2| 697 | 70.8| 737 | 75.4| 771
(Examples 1-4) | | | |
a. Construct a scatter plot of the data. Then draw i
and assess a line that best represents the data. :2
75
70
(fawaw | o 65
\Loon-)” 60
: 55
50
45
b. Write an equation in slope-intercept form for 40‘1'
X

the line of fit and interpret the slope and y-intercept.
20 40 60 80 100 120

¢. Use the equation to make a conjecture about ) Rate Yourself! \
the life expectancy for a person born in 2020. \ i '.

| Ave you veady to wove ow? J

Shade the section tHhat applies. |

P

[ o sie
P :’\'{\ g
2, € Bulld{ng on the Fssentlal Question Why do we ‘ ( VES ( 7 ) No » |
estimate a line of best fit for a scatter plot? N P (
| ——— B — - 1
|

| o —— |
F OLDA Time to update your FolAable! |,

uonesnp3 (IH-mei93w ¢ WbuAday
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Name R —— ~ MyHomework

Copyright € McGraw-Hill Education

ﬁ The results of a survey about women'’s shoe sizes
and heights are shown. (Examples 1and 2)

a. Construct a scatter plot of the data. Then draw
and assess a line that best represents the data.

180
170
160
i 150
W
\weesed 130
120
0

b. Use the line of best fit to make a conjecture about the height of a

female who wears a size 5 shoe.

2. The table shows the number of Calories burned
when walking laps around a track. (Examples 1-4)

‘LapsCompleted 1 | 2 | 3 ‘ 4 ‘ 5| 67|
 CaloriesBurned ~ 30 | 70 | 80 | 112 150 170 | 225

a. Construct a scatter plot of the data. Then draw
a line that best represents the data.

b. Write an equation for the line of best fit. Use
the equation to make a conjecture about the number
of Calories burned if someone walks 15 laps.

h The scatter plot shows the number of giris who
participate in basketball. (Examples 3 and 4)

a. Write an equation in slope-intercept form for the
line of best fit that is drawn, and interpret the

slope and y-intercept.

b. Use the equation to make a conjecture about the
number of girls that will participate in basketball

in 2020.

Number of Participants

8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

0

|
!_ 166 | 63 | 165
165 |’ 9 168
|
I
| e || 7 164
- |
1
162 55 | 162
168 5 160
165 9 167
165 6 159
300 y
275
250
225
200
175
150
125
100
75
50
25
X
0 1 2 3 45 6 7 89
y ”’u
$
‘L’/
"
‘ll"
L ]
X
123456728911

Years Since 1996
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4. () Model with Mathematics Refer to the graphic novel frame below for
Exercises a-b.

use the scatter plot to
\ predict the cost of a 4
D, ticket in 2020? . Will | make

enough money

in 2020 to
afford this?

a:. The scatter plot shows the average ticket g 10y
prices since 1995. Draw a line that best 2 3
represents the data in your scatter plot. ;_.—:’ d ....'
- *e
b. Write an equation in slope-intercept form for g a|ee® 1
(%}
the line of best fit. Make a conjecture about i
the cost of a movie ticket in 2020. 2 2
o x
0
< % 5 10 15 20 25

Years Since 1995

"Z-'I
‘Y H.O.T. Problems Higher Order Thinking
\ &2

5. @ Use Math Tools Use a newspaper or the Internet to find a scatter plot
that consists of at least seven data points. Tape the scatter plot to your book.
Draw a line of best fit and write an equation for the line.

6. @ Persevere with Problems Describe or draw a scatter plot where a line
of fit does not model the data. Explain your reasoning to a classmate.

7. @ Justify Conclusions Determine whether each statement is always,
sometimes, or never true for data with a positive association. Justify your
response.

a. The slope of the line of best fit is positive.

b. The y-intercept is positive.

680 Chapter 9 Scatter Plots and Data Analysis
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Name .

My Homework

Extra Practice

Copyright © McGraw-Hill Education

Copy and Solve For Exercises 8-14, show your work and answers on a
separate piece of paper.

8. The table shows the storage amount and cost for flash drives at a local
electronics store.

Storage(MB)222244448888816
Cost (AED) 65 12 7 10 9 10 20 23 15 17 20 25 40 23

a. Construct a scatter plot of the data. Draw and assess a line that best
represents the data.

b. Write an equation in slope-intercept form for the line of best fit, and
interpret the slope and y-intercept.

¢. Use the equation to make a conjecture about the cost of a flash drive
with a storage capacity of 32 MB.

© @ Model with Mathematics The table shows fat and Calories for fast
food sandwiches.

Fat(grams) 21 10 14 21 30 34 32 37 27 26 B 7

Calories 490 280 330 430 530 590 540 590 550 470 450 340

a. Construct a scatter plot of the data. Draw and assess a line that best
represents the data.

b. Write an equation in slope-intercept form for the line of best fit, and
interpret the slope and y-intercept.

¢. Use the equation to make a conjecture about the number of grams of
fat in a sandwich with 350 Calories.

10. The table shows the cost per kilogram of apples for several years.

Years Since
_ 1999

Cost per
Kilogram (AED)

t |23 | 45|86 |7]|8]|9]|1 n

a. Construct a scatter plot of the data. Draw and assess a line that best
represents the data.

b. Write an equation in slope-intercept form for the line of best fit, and
interpret the slope and y-intercept.

c. Use the equation to make a conjecture about the cost of apples in the
year 2025.

092 0.87 095 098 104 107 | 112 112 | 132 118 122

6 16 16
40 50 80
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Power UP! Test Practice

M. Suhaila recorded data on how many Calories she burned for different lengths
of time while jogging on a treadmill. She plotted the data in a scatter plot
and drew the line of best fit. The equation for the line is C = 14.5m, where
C represents the number of Calories burned and m represents the number
of minutes spent jogging. Determine if each statement is true or false.

a. The slope is positive because as Suhaila True False
jogs more minutes, she burns more Calories.

b. According to the line of best fit, Suhaila will burn | True _ False
about 290 Calories if she jogs 20 minutes.

12. The table shows the wind chill temperatures
for different wind speeds when the outside

Wind Speed = Temperature = Wind Speed

temperature is 17°C. Construct a scatter plot (km/h) (°F) | {km/h) IEMESture
of the data. Then draw a line of best fit. ' 5 ‘ v T 6
10 1 30 5
o . I |
i 5 s I3 | 4
5 20 | 7 | 40 3
12
9
6
3
X
0

10 20 30 40 50

Does the line of best fit have a positive or negative slope? Explain what this
represents.

Spiral Review

Determine whether a scatter plot of each of the following might show a
positive, negative, or no association.

13. a student’s age and how many siblings he or she has

14. the number of homeruns hit and the amount of time spent in batting practice
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Statistics and Probability

Inquiry Lab

Graphing Technology: Linear and Nonlinear Association

; fag @ Mathematical
HOW can you use technology to describe associations Practices
L7 in scatter plots? 1,3,5

The table shows the weekly number of hours spent watching television and the
weekly number of hours spent exercising.

Weekly Television (h) 17 20 gl 10 15 38 5 25
Weekly Exercise (h) | 5 45 | 15 8 | 6.5 1 |75 3
WeeklyTelevision(h) | 25 | 32 | 5 | 7 40 28 | 20 | 30
Weekly Exercise (h) | 2.5 35 6 7 0.5 5 4 1.5 |

HandsyOmACEivity it

You can use a graphing calculator to construct a scatter plot of the data and
find and graph a line of best fit.

[_Step 1 [ Clear the existing data by pressing [ STAT |[ENTER|[A][CLEAR]
~ [ENTER] Then enter the data. Input the number of weekly hours
spent watching television in L, and press [ENTER]. Then enter the
weekly hours spent exercising in L.

(_ S_i:;;;_z 1 Turn on the statistical plot by pressing [2nd | [T ] [ENTER

Select the scatter plot and confirm L, as th Eﬁ?ﬁ“ i
ENTER|. Select the scatter plot and contirm L, as the gpﬁ.ﬁ%%

Xlist, L, as the Ylist, and the square as the mark.

(S__E;pé( Graph the data by pressing [ ZOOM | 9. Use the
' Trace feature and the left and right arrow keys to
move from one point to another.

Do the data suggest a linear association?

[ Step L] Access the CALC menu by pressing [ STAT |[B] Select 4 to find
o a line of best fit in the form y = ax + b. Press [2nd][ L1 |[; |[2nd]
[ L2 | [ENTER] to find a line of best fit for the data in lists L, and L,
What does the screen show fory, a, and b?

Copyright € McGraw-Hill Education
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1"_§J:_ep_5_'( Graph the line of best fit in Y, by pressing [y | and
then| VARS |5 to access the Statistics... menu.

Use the [B] and [ENTER] keys to select EQ. Then
press 1to select RegEQ, the line of best fit

equation. Finally, press {GRAPH).

Use the TRACE feature to predict the average number of hours of
exercise someone who watches 35 hours of television would get.

Hanas omActivity (2

A nonlinear association is one where the pattern does not follow a linear
trend.

The table shows the side length and the corresponding area

) Side Length (cm)  Area (cm?)
for various squares. Construct a scatter plot of the data to

determine what kind of relationship, if any, exists between 8 —
the side of a square and its area. 1 1

: : 1.5 2.25
| _St_ep 1 '[ Clear the equation from Y, by pressing 2 4

~ [Y[CLEAR] Clear the existing data from L, and L,

by pressing [ STAT | [ENTERI (4] [CLEAR] [ENTER] 25 625
[»][a][CLEAR)] [ENTER] E g

3.5 12.25

{___S_l':ep 2J Next, enter the data. Input the side lengths in L,
and press |[ENTER|. Then enter the areas in L,.

5 2.2k
I|
- 2 .5 E.ZS
'Step 3| Turn on the statistical plot by pressing o 2,‘;'25
2nd | [ BTAT | [ENTER| [ENTER]. Select the scatter

plot and confirm L, as the Xlist, L, as the Ylist, and
the square as the mark.

;_ $_fep_4'll Graph the data by pressing [ZOOM ] 9. Use the
~ Trace feature and the left and right arrow keys
to move from one point to another.

Does the scatter plot show a linear or nonlinear
association? Explain.

UONeINP3 [IH-M2I9I (3 WBIAdeD
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Statistics and Probability

Work with a partner.

Salma lives in UAE. She kept track of how much her energy bill Month  Bill (AED)
was every month for one year. She displayed it in the table shown at the 5 146
right. Use your graphing calculator and the following steps to construct
February 138
a scatter plot of the data.
March 116
'Step1 | Clear the existing data from L, and L. il o
May 72
- . June 73
. Step2 | Enter the data. Input the month numbers in L,
and the amounts of the electric bill in L,. ) a
August 14
(Step 3| Tum on the statistical plot. Select the scatter peptembertl 22
plot and confirm L, as the Xlist, L, as the Ylist. October 9
November 126
‘Step | Graph the data. pecember B 139

1. How is the scatter plot different from the scatter plot for
Activity 27

2. Does the scatter plot show a linear or nonlinear association? Explain.

3. What does a negative rate of change mean in the problem’s context?

4. () Use Math Tools Collect a set of data that can be represented
in a scatter plot. Use a graphing calculator to determine whether the
data have a linear or nonlinear association. If the association is linear,
use the graphing calculator to find the line of best fit and to make a
prediction. Show your data and results in the space provided.

| ghow L1
Lyour [F
Wit

Copyright © McGraw-Hill Education
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OO

Collaporate
Work with a partner.

The correlation coefficient measures the strength of the association between
two sets of data, or how closely the data is clustered around the line of best fit.

You can use the graphing calculator to find the correlation coefficient for the data
in Activity 1. Before you reenter the data, you need to make sure that you have
the Diagnostics on. Press [Catalog]. Scroll down until you see DiagnosticOn.

Then press |[ENTER||ENTER|.

Complete Steps 1-4 in Activity 1. This time, when you complete
Step 4, you should see values for r2 and r. The value for r is the correlation
coefficient.

5. in Activity 1, what is the r value?

6. @ Make a Conjecture The chart shows how the r value reflects the
strength of the association. For example, a strong negative association
would indicate the data is tightly clustered around a line of fit with a
negative slope.

!.H'.;-. I —1<r<-05 -05<r<0 r=0 0<r<05 05=<r=<t1
...then the strong i weak ' no weak |  strong
_ association is... negative ! negative | association = positive positive

How would you classify the association in Activity 1?

On Your Cum

Write a correlation coefficient for each association. Explain why you selected
each value.

7. strong positive 8. weak negative

9. m HOW can you use technology to describe associations in scatter plots?
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Statistics and Probability

Lesson 3

Two-Way Tables

HOW are patterns used when
comparing two quantities?

Student Athletes The data from a survey

!  Student Athlete Survey
of 440 students are shown in the table. The | re— h— i z T pr= 1
students were asked whether or not they bl RIUELTSAR B L".J'.@J Vocabulary )
were on the honor roll and whether or not Only play a sport 45 :
relative frequenc
they played a sport. Playasportandareon = .o q y
the honor roll | | two-way table

1. Complete the Venn diagram to represent the data.

@ Mathematical Practices
Howor Roll Sport 1,3,4,5

—

2. Relative frequency is the ratio of the value of a subtotal to the value of
the total. What is the relative frequency of a student that is on the
honor roll and plays a sport to all students that are on the honor roll?

3. Is there evidence that students that play sports are also on the honor
roll? Explain.

? ?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

McGraw-Hill Education

'% (D Persevere with Problems (® Use Math Tools

% @ Reason Abstractly @ Attend to Precision

é @ Construct an Argument @ Make Use of Structure

% @ Model with Mathematics Use Repeated Reasoning
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Construct a Two-Way Table

A two-way table shows data from one sample group as it relates to two
different categories.

The same information from the Venn diagram on the previous page is
shown below as a two-way table, where one category is represented by
rows and the other category is represented by columns. The two
categories in the table shown are “Play a Sport” and “On the Honor Roll.”

Play a Sport Do Not Play a Sport  Total

On the Honor Roll 250 115 . 365

Not On the Honor Roll 45 30 75

Total 250 + 45 =295 115 + 30=145 440
~ Example

1. Rasheed surveyed students at his school. He found that 78 students
own a cell phone and 57 of those students own an MP3 player.
There are 13 students that do not own a cell phone, but own an
MP3 player. Nine students do not own either device. Construct a
two-way table summarizing the data.

{ S;to_p_i E Create a table using the two categories: cell phones
and MP3 players. Fill in the table with the given values.

MP3 Player No MP3 Player Total

Cell Phone 57 78
No Cell Phone 13 9
Total

iﬁl_is__t;p 2| Use reasoning to complete the table. Remember, the
totals are for each row and column. The column labeled
“Total” should have the same sum as the row labeled

“Total.”
MP3 Player No MP3Player Total R
Cell Phone 57 21 78 :‘;:
No Cell Phone 13 9 22 §
Total 70 30 100 %
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Statistics and Probability

1

Got 7 Do this problem to find out.

a. There are 150 children at summer camp and 71 signed up for
swimming. There were a total of 62 children that signed up for
canoeing and 28 of them also signed up for swimming. Construct
a two-way table summarizing the data.

Canoeing No Canoeing Total /
Swimming ¢
No Swimming

Total

Interpret Relative Frequencies

A two-way table can show relative frequencies for rows or for columns,
rather than the actual values. By analyzing the relative frequenciesin a
two-way table, you can determine possible associations between the
two variables.

Example

2. Find and interpret the relative frequencies of students in the
survey from Example 1 by row.

MP3 Player No MP3 Player  Total

Cell Phone 57 21 78
No Cell Phone 13 9 22 ST0p and Reflect
Total 70 30 100 What velative frequency

would you use o
Aetevmine ip theve was an
association between the

To find the relative frequencies by row, write the ratios of each
value to the total in that row. Round to the nearest hundredth.

MP3 Player No MP3Player  Total two vaviables in a two-way
57 21 table? Explain below,
Cell Phone 57,5g = 073 2,55 =~027 | 78100 8, ’
B .9 ;
No Cell Phone | 13,5 =~ 0.59 955 = 0.4 22;1.00

Based on the relative frequency value of 0.73 in one of the cells,
you can imply that most students that own a cell phone also own
an MP3 player. The data also suggest that over half of the students
that do not own a cell phone will own an MP3 player.

Copyright © McGraw-Hill Education
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o Got 1+7 Do this problem to find out.

arl

. b. Find and interpret the relative frequencies of students in the
survey by column. Round to the nearest hundredth if necessary.

MP3 Player No MP3 Player
|
Cell Phone S7; 2.5 //
No Cell Phone  |3; i 9,
| Total 70; 30;
| |
= [ Check
g e 7»
1. Najat surveyed the people in her cafeteria ' Agree with Do Not Agree Total
and found that 38 teachers agree with the new Rules with Rules /
cafeteria rules while 70 do not. There were Teachers | A
92 students surveyed and 41 of them agree e ' |
with the new cafeteria rules. Construct a ucents
two-way table summarizing the data. (fxample 1) Total
2. The two-way taple shows .how some v Internet " Total
students get their news. Find and interpret i |
the relative frequencies of students in the 7" grade 1% 49,
survey by row. (Example 2) 8t grade 20; ¢8;
I |
Total
| ."I
' Rate Yourself! '

\ |
2 | How well Ao you undevstama
() Building on the Essential Question How is a two-way two-wary tables? Civcle the ‘
table used when determining possible associations between image that applies. [
two different categories from the same sample group? |

=/
Clear Somewhat Not So
| Cleav Clear

{ m— E - = = - = |
(LTI Time +o update your Foldavle! |

UOREINPF [IIH-MeIDIW (3 WBuAdor
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Name S - My Homework =

Independent Practice}

‘n One hundred customers in a restaurant were asked

_ Chicken Beef { Total
whether they liked chicken or beef and whether they | [ B W
y:

|
liked rice or pasta. Out of 30 customers that liked rice, Rice ‘ ‘ A
20 liked chicken. There were 60 customers that liked ’ PastaJ | '
chicken. Construct a two-way table summarizing T !
the data. (Example 1) ‘ Total | !

2. The two-way table shows the number of
students that do or do not do chores at f
home and whether they receive an l.Chores [ 13; ‘ 3;
allowance or not. Find and interpret the |
relative frequencies of students in the |
survey by columns. (Example 2) Total | .

i- Allowance ] ‘I-IAllowance | Total ‘

| |
NoChores | ; 4 | |

£ The two-way table shows the number of TextMessage  InstantMessage = Total
students that message on a daily basis. ) & b [
Find and interpret the relative frequencies 7‘_graders |5 !2§; B
of students in the survey by rows. 8th graders s | 4\,
(Example 2) | [
Total ‘

4, @ Use Math Tools The Venn diagram shows the number
of students that exercise in different ways. Construct

a two-way table that displays the data. Find and interpret
the relative frequencies by column. l' 24

Jogging  Aerobics

Gtk
| clwowe \

Lapihy L I
Ve ) \

Copyright © McGraw-Hill Education
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,_‘__i H.O.T. Problems Higher order Thinking

5. @ Find the Error Najla is interpreting data about her classmates that
have an after-school job and are on the honor role. Out of 100 students
that do not have a job, 67 of them are on the honor roll. Find her mistake
and correct it.

Iw wmy class,
wmove thom hall of the
studeunts Hhat ave on the
howov voll Ao wot hawve
alter school jobs.

6. () Use Math Tools Survey your classmates to find out if they have a
curfew and if they have assigned chores at home. On a separate sheet of
paper, make a two-way table that displays the results. Then interpret the
results.

7. () Persevere with Problems The two-way table below shows the number
of students with each hair color and eye color.

Hair Color
Black Brown Red Blond Total
Brown 7 12 3 1 23
5 Blue 2 8 2 9 21
S Hazel 2 5 1 1 9
‘%' Green 1 3 1 2 7
Total 12 28 7 13 60

Which is greater: the percentage of the brown-haired students with blue eyes
or the percentage of the red-haired students with brown eyes?

8. (@ Model with Mathematics The two-way table Studied Less  Studied More
at the right shows the number of hours students Than2Hours  Than 2 Hours
studied and whether they studied independently Studied D 4
or with a study group. Write two questions that Independently
could be answered using the relative frequencies Studied with 3 "
of the data in the table. Then ask a classmate to a Study Group

solve your questions.
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Name My Homework

Extra Practice

Copy and Solve For Exercises 9-17, show your work and answers on a
separate piece of paper.

1) As each person entered the theater, Hamdan counted how many of the
105 people had popcorn and how many had a drink. He found that out
of 84 people that had popcorn, only 10 did not have a drink. Six people
walked in without popcorn or a drink. Construct a two-way table
summarizing the results.

10. The two-way table shows the number of Hala’s ;

Math C1 Not in Math
soccer teammates that are in her Math class S Class
and English class. English Class 4 2
a. How many teammates does Hala have? Not in English Class 1 3

b. What is the relative frequency of teammates that
are in both of Hala’s classes to all of her teammates?

¢. Of the teammates in her math class, which percentage is
greater: the percentage of teammates that are in her English
class or the percentage of teammates that are not in her
English class?

11. The two-way table shows the places that Class A and - ClassA | ClassB
Class B volunteered in the past month. Do a greater Animal Shelter 26 27
percentage of Class A or Class B volunteer at the . '

} . Hospital 13 17
animal shelter? Justify your response. -
Library 9 14

12. () Use Math Tools Hiyam surveyed the students Number of Times
in two classes about the number of times they bring " per Month ClassA  ClassB
their lunch to school per month. The table shows her

findings. Construct a two-way table that shows the g3 » =
relative frequencies by columns. What is the relative 6-10 | 2 L2
frequency of the number of Class B students that bring 11-15 22 13
their lunch to school less than 6 times a month to the total 16-20 ' 18 8
number of students surveyed? Round to the nearest '
hundredth if necessary.

13. An animal shelter conducted a survey on the types of pets Cat Rabbit

sponsored. Construct a two-way table summarizing the data.
Then find and interpret the relative frequencies by columns.

Copyright € McGraw-Hill Education
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Power UP! Test Practice |

14. The Pep Club was asked to vote for which dinner they would
like for the banquet. Complete the two-way table based on
the information shown in the Venn diagram.

Lasagna Tacos

19

Lasagna

Lasagna

Tacos

No Tacos

What is the relative frequency of students who chose tacos and lasagna to the
total number of students? Round to the nearest hundredth.

]
|
15. Amna surveyed the eighth grade students to Attended Did Not
find which school activities they attended last the School | Attend the

Basketball Game

weekend. The results are shown in the two-way Play School Play

table. Which of the following are valid Attended the 118 '
conclusions about the data? Select all BaskethallGame _  —
that apply. Did Not Attend the ‘ 103 ‘

- Of the students who attended the
basketball game, fewer than half of
them also attended the school play.

More than half of the students who were surveyed attended the school
play and did not attend the basketball game.

Students who attended the school play were more likely not to attend the
basketball game.

Spiral Review

16. The ages of people working in an office are shown in the stem-and-leaf Ages of Office Workers
plot. Find the mean, median, and mode of the data. Stem  Leaf
23588
3123369
17. In a golf league, the golfers are allowed to drop their highest score al 357
before calculating their average score. Sami has scores of 103, 98, ‘
125, 96, 100, 95, and 98. Which measure of center will be affected g [
the most by dropping the highest score? Explain. A3 = 23 years

694
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Statistics and Probability

—

Case #1 Up to Speed :
Wafa ranked ten Web sites from 110 10 with a ranking of 1 being

the most popular. Then, she created a graph showing the download
times of these Web sites. i |

Sag @ Mathematical Practices
1,4,7

——

Does the wmost popular Web site hawve the £astest
Aowwload Hwmel

Understand what are the facts?

The graph shows the popularity of some
Web sites and the download times for each.

Plan wnatis your strategy to solve this problem?
Study the data on the graph.

Solve How can you apply the strategy?

Use the graph to answer the following questions.
The graph shows that, in general, the more popular

Web sitesare than the less popular
Web sites.

Average Download
Time (s)
O a N W AU

The fastest Web site has what ranking?f 1234567891

Ranking
The slowest Web site has what ranking?

Check Does the answer make sense?

Look at the graph. Two Web sites have a higher rating than the fastest
Web site.

@Identify Structure Explain what the ordered pair (1, 1.4) represents in terms

of the question posed.

Copyright © McGraw-HIlf Education
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Case #2 The Right Rental

= 40
. ) i
The blue line ShOWS 8 L+
the weekly cost of a car N -
o
rental at Company A l 5
green line shows the ‘ IR — 70 80
weekly cost of a car renta Number of Kilometers
B. s
at Company o A AVIVE
o ke A € A |‘.{‘I‘I_ e WEER ul.\\ ‘l s
0w WIS T0 YERE &2 Loavaes e 18S5€
3 . e Loee LAl A ¢ """“‘i'”y‘.'\‘f-’f s b‘(‘.{l}(" ‘
20 \ilometeys Whic
CAVAOIAY v
Understand

Read the problem. What are you being asked to find?
[ weed to fina

Underline key words and values. What information do you know?
The gvaph shows the and the Pov

Compomies A ama B.

Plan

Choose a problem-solving strategy.

[ will use the stvategy.

Solve

Use your problem-solving strategy to solve the problem.

The graph shows that at zevo kilometevs, Company A chavges AED

amd Compamy B chavges AED  ; but et €0 kilometevs, Company A
chavges avoutr AED and Company B chavges avout AED

So, Company is less expeusive to veut fov owe week amd 60 kilometevs.

A Check

Use information from the problem to check your answer.

Awejy/ieeAl] nuueH

Use the hovizowtal auxis amd Lind kilometers, Follow Hhat vevtical
line up to the car vental graphs.

The line represents the less expensive cav vental company.

UoNeINP3 (IIH-Mel9W ¢ Jybuider
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Statistics and Probability

20! Work with a small group to solve the following cases.
., Show your work on a separate piece of paper.

Collaborate

Case #3 Blogs Year  Number of Followers ’
The numbers of foliowers of a popular blog are shown | 1 42,000 |
in the table. r 2 50,000 (
wWhat is & veasonable estimate for Hhe number of 3 76,000 1'.
Pollowevs in Yeav 10 if this frend continnes? 4 94,000 !

I 5 115,000 (

Case #4 School Colorg

The graph shows the results of 3 favorite color survey,

Number of
Students

To Hhe weavedt sou
{ € Wearest pe \'L-__-f_’i\i", Lul/\m{ peveent Move of Ll

studeunts choce or.t . wove of the

s clhose Puvple ainA ovomge Haou ave e _

g~ AN green and .':?\""L“}"f‘

Year Number of Members /
Case #5 Clubs N 10 2010 20 f
The table shows the math club membership in the years 011 5
through 2015. ‘ 2012 30
What is o veasonavle prediction fov the mewbership 2013 34
i 2020 I8 Hhais trend continues? 2014 38
{' 2015 45
T e —— - e e J
Case #6 Sales
% A shirt regularly sells for AED125. The price is reduced by 10% each week
;) for the next four weeks.
U\S.fo\o\::éﬁ"‘ i What is the meam price of the shivt Auving this five-week
_ s peviod?
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Mid:ChapterlCheck

Vocab

'Vocabulary Check e

1. @ Be Precise Define bivariate data. Give an example of a data set
made up of bivariate data. (Lesson?)

2. Fill in the blank with the correct term. (Lesson 3)

The in a two-way table is the ratio of the value of
a subtotal to the value of the total.

The table below shows the average cost to own a certain car over a period

of five years. (Lessons1and?2)

Year 1 l 2 3 4 5
Cost (AED) 10,600‘ 7900 | 8,000 | 8100 | 7,000

3. Construct and interpret a scatter plot of the data. — y

4. Draw a line of best fit. \ :

5. Write an equation in slope-intercept form for the line of best fit —
and interpret the slope and y-intercept.

6. @ Persevere with Problems The two-way table ' l:m than 'M;ré-_than'
shows the amount of time students studied for a test 30 minutes = 30 minutes
and the score they received. What is the relative frequency . - ‘ g
. Score of 75% g
by column of the students that studied more than of inlore i 20 45 %
30 minutes and received a score of 75% or more? (Lesson 3) ——— : =
Scorebelow75% 33 | 27 | s
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Statistics and Probability

Lesson &4

Descriptive Statistics

Vocabulary Start-Up @]

HOW are patterns used when
' . -l
Recall that measures of center represent the middle of the data. The EomperingitielaReninesy

most common measures of center are mean, median, and mode. Yocab

_ ) . l&-ﬁ Vocabulary )
Complete the graphic organizer. Consider each word on the '
Knowledge Rating Scale and place a check v in the appropriate univariate data
column next to the word. quantitative data
five-number summary

knowledge Rating Scale

Have seew ov

\,Jow\‘z No clue heowd it

vv\eowij

wmeAilan

know i well

@ Mathematical Practices
1,2,3,4,7

Real-WorId_Lin_I;_ - J

The data in the table represent the results of a survey
about distance driven over spring break. Does the mean
or the median best represent the data? Explain.

Distance Driven over Spring Break (km)
| | i

749 | 312 302 | 296 | 293 |
o 251 | 26 | 29| 209 |

? ?

Which @ Mathematical Practices did you use?
Shade the circle(s) that applies.

‘% (D Persevere with Problems (® Use Math Tools

% @ Reason Abstractly @ Attend to Precision

é @ Construct an Argument @ Make Use of Structure

_‘E; @ Model with Mathematics Use Repeated Reasoning
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Measures of Center and Variability

|
Data with one variable, such as test scores, are called univariate data.
These data can be described by a measure of center.

Example
1. The ages, in years, of the people seated in one row of a movie
theater are 16, 15, 24, 33, 30, 56, 19, and 19. Find the mean,
median, mode, and range of the data set.

Mean 16+15+24+338+3O+56+19+19 =%or26.5

Median 15,16, 19, 19, 24, 30, 33, 56 Arrange in order from least
to graatest,

19 == 24

= = 2.5 years old
Mode The mode is 19, since it is the number that occurs
most often.
Range 56 — 15 = 41
'J;.!:{h.:l.\.
(Voorl. Got¥ 1+7 Do this problem to find out.
A, a. Find the mean, median, mode, and

Monthly Rainfall (mm)
range of the data set.

65 60 62 66 67

Five-Number,Summary

Quantitative data are data that can be measured. A set of quantitative
data can be divided into four equal parts, called quartiles.

lowear iall median ipper half

. ~— ~y- - -
24 25 28 31 35 36 36 38 41 41 45 50 51 54
) X

| The median of the data The median of the dala
| ralues less than i values greater than the
= |

median is called the first median is called the

cjuartile or Q.. I | third quartil

UOIBINPT [IIH-MeIDK 3 WyBuAdo)
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Statistics and Probability

This five-number summary, which includes the minimum value,

first quartile (Q,), median, third quartile (Q3), and the maximum value

of a data set, provides a numerical way of characterizing a set of data.
The five-number summary can be described visually with a box plot, as
shown below.

Outliers
25% of 25% of 25% of 25% of 12 o astevisk (%) appears on
the data the data the data the data .
—A A v A \ & Yox plot, it vepresents am

’—+ + F——C outliev, outlievs ave Aatra

Hhat ave wore than 1.5 Hmes

minimum Q, median Q, maximum )
ettt —t the interquartile vange from
24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 the Hivst ov thivd quavtiles.
Example

2. The data for monthly rainfall for
15 months in the UK are shown in
the table. 68 73 70 71 74
72 75 69 76 75

Monthly Rainfall (mm)

a. Find the five-number summary of
the data.

72 75 76 75 76

Write the data from least to greatest.

68 69 70 7172 727374757575 75 76 76 76
A A A A i

minimum firet quartile median third quartile  maximum

b. Draw a box plot of the data.

iSteP 1"_{' Draw a number line that includes the least and
greatest numbers in the data.

1 1 ] | ! 1 L Il i ! 1 [l 1 -
I I I I 1 1 I I 1 1 1 I |

66 67 68 69 70 71 72 73 74 75 76 17 78

[_'_Qtap 27 Mark the minimum and maximum values, the
median, and the first and third quartiles above the
number line.

1 L i 1 ! L 1 1 1 L 1 I [l
i I 1 1 1 I 1 1 1 I I I I

66 67 68 69 70 71 72 73 74 75 76 77 78

(Stép 3_§ Draw the box plot and assign a title to the graph.

Monthly Rainfall (mm)

o T ¥

| | | | | } 1 | | | | | L -
Ll i I T L I i ! 1 I I I T

66 67 68 69 70 71 72 73 74 75 76 77 78

Copyright € McGraw-Hill Education
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o D ] Got i+7 Do these problems to find out.

(ko).

b. b. The points scored by a basketball team are shown in the table.
Find the five-number summary of the data.

Game 1 | 2 3 | 4 5 | 6 | 7|38 | 9
|

Number of |
Points 34 | 20 | 83 | 36 | 37 | 44 | 40 | 35 | 36

c. Draw a box plot of the data.

Points Scored

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85

1. The points scored by each of seven basketball players is 12, 4, 18, 16,
21, 8, and 12. Find the mean, median, mode, and range of the data

wow \a, SEL (Example 1)
g

2. The data for Calories burned per minute of exercise is in the table. (Example 2)

‘ Exercise = Jogging JuRn;zzg Basketball Soccer Bicycling D;‘(’;:';'” Walking |
| | |

i :
Calories
Burned 8 i 7 | 7 6 5 | 5 | 4 |

a. Find the five-number summary of the data.

b. Draw a box plot to represent the data.

Calories Burned N  —— _\
Rate Yourself!

- - - - How confident ave you about ‘
3 4 5 6 7 8 9 finding the five-mumper
summary? Color Hhe squave
that applies.

e ¢ e,

=i [
= L ]

D) Building on the Essential Question What does the

3. &=
length of the “whiskers” in a box plot say about the data?

uaneINp3 (liH-me9aW ¢ ybuAdo)
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Name

— —_— My Homework B

Find the mean, median, mode, and range of each data set.
Round to the nearest tenth if necessary. (Fxample 1) | I
o Coaster } Speed (kmph)
Roller coaster speeds shown in the table at the right Dodonpa | 107 -
G e Kingda Ka 1 128
'IYGI::.Y:- ‘-‘# i — |
== Millennium Force _ 93
. . . Phantom’s Revenge 82
2. Number of words in magazine articles: 115, 118, 115, i e i |
100, 97,105 Steel Dragon 2000 95 ‘
Superman: The Escape 100 |
Top Thrill Dragster 120 |
Tower of Terror 100 :
Find the five-number summary of each set of data. Then draw a
box plot of the data. (xampic 2)
ﬁ Number of Days of Incubation 4. Top Ten Countries Average
Periods for Pet Birds Daily Teen Spen_diri
[ Australian King Parrot 20 Norway I AED49.70
| = . L
Glossy Cockatoo 30 Sweden AED41.70
Major Mitchell's Cockatoo 26 Brazil AED41.30
Princess Parrot 21 Argentina AED40.50
Red-Tailed Cockatoo 30 Hong Kong AED38.00
Red-Winged Parrot | 21 United States AED37.60
Regent Parrot l 21 Denmark AED37.40
Superb Parrot 20 Singapore AED34.10
White-Tailed Cockatoo 29 Greece AED32.90
Yellow-Tailed Cockatoo | 29 France AED31.30
Incubation Period Teen Spending
H ! | ! } - — — 1 v B, SRS = T .
20 22 24 26 28 30 30 32 34 36 38 40 42 44 46 48 50

Copyright € McGraw-Hill Education
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5. © Multiple Representations A restaurant conducted a survey asking its
customers to rate the new menu using a scale of 1to 20. The results of the
survey are shown in the line plot.

Restaurant Survey Results

X
X X X X
X X X X X X X X
X X X X X X X X X X X X
1 N R | b S ol A 1
1 1 T T 1 T 1 T | —
0 2 4 6 8 10 12 14 16 18 20

a. Numbers Find the mean, median, mode, and range of the data set.
Round to the nearest tenth if necessary.

b. Numbers Find the five-number summary of the data set.

c. Graphs Draw a box plot to represent the set of data.

Menu Survey

L H.O.T. Problems Higher Order Thinking

6. D Reason Abstractly Create a data set that contains 8 to 12 values
such that the mean is greater than the median.

7. (D Persevere with Problems Create two different data sets that have
the same median and same quartiles, but different ranges.

8. @ Persevere with Problems The ages of the students in a class at the
community center are shown below.

| 25,28,3¢,21,28, 15, 24,30 |

If the age of the teacher is added to the set of data, the mean age becomes 27.
What is the age of the teacher?

704 Chapter 9 Scatter Plots and Data Analysis
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Name __ . MyHomework -

Extra Practice

Copy and Solve For Exercises 9-16, show your work and answers on a
separate piece of paper.

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

ﬁ Length in centimeters of spools of ribbon: 60, 48, 36, 144, 72
10. Cost in dirhams for medium pizza: 6, 6, 8,10, 4, 6, 8, 9

11. Khalid’s bowling scores are shown in the table. .
Bowling chres

| 164 128 151 138
158 | 162 130 162

a. Find the mean, median, mode, and range of the data. Round to the
nearest tenth.

b. Find the five-number summary of the data.

c. Draw a box plot to represent the data.

12. The prices of video games are shown in the table. Prices of video games (AED)

100 | 180 | 250 | 200 130 180
250 280 90 300 300 750
150 130 200 180 | 100 | 350

a. Find the mean, median, mode, and range of the data.
Round to the nearest tenth.

b. Find the five-number summary of the data.
¢. Draw a box plot to represent the data.

d. What conclusions can be drawn from the box plot?

13. @ Identify Structure Label the parts of the box plot.

| I PR .Y | FR5 1
I N T (NN V-1 SN B B B LR

Copyright © McGraw-Hill Education
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Power Up! Test Practice

14. The table shows the ages of people standing in line
for tickets to see a movie. Find each of the follow
values for the data set.

Minimum: | First Quartile: | Median: [

Third Quartile: | Maximum] |

Draw a box plot to represent the set of data.

=
20 22 24 26 28 30 32 34 36

o
N
o0 T

16 1

15. The speeds, in kilometers per hour, of several cars on i 42 3% 44 35 S0 @
a busy street are shown. Determine if each statement is

true or false.

a. The range of the speeds is 12 kilometers per hour. True False

b. The mean is the measure of center that makes True False
the speeds appear fastest.

¢. The median is the measure of center that makes " True .| False
the speeds appear slowest.

Spiral Review

16. The box plot below shows the areas of the largest zoos in the
United States.

Areas (acres) of the Ten Largest Zoos in the United States

—t P b— * x

| 1 [l i 1 . 1 oL L I | L 1 i ) 1 1 A
i i 1 i T T T T

T ! L] ) ) )
400 800 1200 1600 2000 2400 2800 3200 3600

a. How many outliers are in the data?

b. Describe the distribution of the data. What can you say about the areas
of the major zoos in the U.S.?

706

LoneINP3 [(IH-MeIndW ¢ WbuAdoy



Statistics and Probability

Lesson 5

Measures of Variation

)

Real-World Link

== HOW are patterns used when

) - ol
Restaurant A restaurant asks the staff to record the number of people S PR AT EETIH:

who order the special each day. The table shows the number of specials !
ordered per day. |% Vocabulary ]

Day ' 1 21 3| 4 5 | 6 mean absolute deviation

' ' i standard deviation
Number of Specials 26 | 25 30 32 27 28!

1. Plot the data on the graph provided.

y @ Mathematical Practices
1.3,4,7

40
35
30

25 s
20

<

0

Number of Orders

1234567
Day

2. Find the mean of the data set.

3. Complete the table by finding the
absolute value of the difference
between the mean and each data
value in the set.

Number of Specials 26 25 30 32 27 2%

Difference from Mean

4. Find the average of the values for the difference

from the mean in the table.

? ?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

AS Food Studio/Shutterstack.com

g (D Persevere with Problems (® Use Math Tools

% @ Reason Abstractly @ Attend to Precision

‘é @ Construct an Argument @ Make Use of Structure

% @ Model with Mathematics Use Repeated Reasoning
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Mean Absolute Deviation

You have used measures of center to describe the middle of a set of
data, and you have used range to describe the spread or variation of
a set of data. Another way to describe the variation of a set of data

is to use its mean absolute deviation. The mean absolute deviation

of a set of data is the average distance between each data value and
the mean.

) Example

1. The table shows the heights of eight

sunflowers. Find the mean absolute )
deviation of the set of data. Describe what 52 48 60 55
the mean absolute deviation represents. 50 54 58 62
(Step1 | Find the mean.
52 +48 4+ 60 + 55 + 59 + 54 + 58 + 62 — 56

8

( Step 2 | Find the absolute value of the differences between each
value in the data set and the mean.

|52 - 56| =4 |59 — 56| =3
|48 — 56| =8 [54 -56]=2
|60 —56|=4 |58 — 56| =2
|55 - 56| =1 |62 —56|=6

f_' SI_EBp 3 Find the average of the absolute values of the differences
between each value in the data set and the mean.

4+8+4+1434+24+2+6
8

=375

The mean absolute deviation is 3.75. This means that the average
distance each person's height is from the mean height is 3.75 inches.

LoNeINp3 |jIH-MeI9IW ¢ WBLAdOD)
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- e \J«JI".I.}(f
Got 1+7 Do this problem to find out. '. go:?\ ;
a. The number of points that Khadija scored in five basketball games |

was 8, 14, 10, 7, and 13. Find the mean absolute deviation of the set
of data. Describe what the mean absolute deviation represents.

\ A,

'_ Standard /Deviation

The standard deviation of a set of data is a calculated value that
shows how the data deviates from the mean of the data. In a given
set of data, most of the values fall within one standard deviation of
the mean. So, if the mean of a set of data is 21 and the standard
deviation is 3.5, then most of the values fall between 21 — 3.5 or
175 and 214+ 3.5 or 24.5.

+1 standard deviation from mean ‘
X

L R

I | I T i I 1 i I I |

% 16 17 18 19 20 21 22 23 24 25 26 27

|
\

- -

) Example
- . |
2. The stan.dard deviation of gmz score§ for Quiz Scores, Class A
Class A is about 1.2. Describe the quiz
scores that are within one standard s & & 74 ‘
deviation of the mean. 8 9 9 10

7 10 8 8
(Step1 | Find the mean. |

9+8+..+8 ‘

mean = m = 8.25 [

lSEep2l Find the range of values that are within one standard
' deviation of the mean. |

825 —12=705 Subtiact the standard deviation from the mean

8254+ 12 =945 Add the standard deviation to the mean

Quiz scores that are between 7.05 and 9.45 points are within one
standard deviation of the mean.

Copyright € McGraw-Hill Education
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| |

¢[Show Got i+7 Do this problem to find out.

T yoyy
o).

b. b. The standard deviation of quiz scores for
Class B is about 1.9. Describe the quiz
scores that are within one standard
deviation of the mean. 7 9 7 9

7 8 10 10

Quiz Scores, Class B
8 5 3 7

.Check

e
1. The table shows the milligrams of caffeine per serving in certain Amount of Caffeine in Tea
types of tea. Find the mean absolute deviation of the set of data. (milligrams) _
Describe what the mean absolute deviation represents. (Example ) 9 4 18 35 30

12 56 24 38 32
{ Show L

2. The table shows the milligrams of caff.eln‘e per serving in certalm types Amount of Caffeine in
of coffee. Find the mean absolute deviation of the data. Describe what Coffee (milligrams)

the mean absolute deviation represents. (Example 1) 15 170 150

90 100 100
165 135 106

3. Refer to the table in Exercise 1. The standard deviation of the amounts of
caffeine is about 14 milligrams. Describe the data values that are within
one standard deviation of the mean. (Example 2)

'. Rate Yourself! I

| How conbident ave you avout
| measuves of vaviation? Colov
Hie squave that applies.

@ e ¢©

- r

Building on the Essential Question How does the
mean absolute deviation describe the variation of a

set of data?

UCHEINPT (|IH-MEBIDIW ¢ 3yBuAdon
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Name —_ My Homework — S

Copyright © McGraw-Hill Education

Find the mean absolute deviation of each set of data. Round to the nearest
tenth if necessary. Describe what the mean absolute deviation

represents. (Example 1)

n ‘ Average Speeds of Selected Animals (kmph) ' 2 Average Numbers of Annual Vacation
| N Days for Selected Countries

34 26 37 35 42 25 25

|
‘ 70 40 45 !
42 40 36 !

( g\/\o\r; \
| .[-ou" w

{ ot

ﬁ Refer to the table in Exercise 1. The standard deviation of the average
speeds of some animals is about 11.3 kilometers per hour. Describe the
data values that are within one standard deviation of the mean. (Fxample 2)

2 @ Justify Conclusions The table shows the total points scored in

beach volleyball matches. [_g,"“hﬁ : Vol— leyba '——“- Scores "
a. Find the mean absolute deviation for each set of data. Round ‘ Home | Away
to the nearest hundredth. Then write a few sentences comparing i 5 ; e
their variation. |
61 42
42 42
VR ‘
60 17
b. The standard deviation of the Home teams’ scores is 6.6 points. The i ! 54 |
standard deviation of the Away teams’ scores is 10.3 points. Describe 5 52 ‘
how this information supports your answer to part a. 2 " 42 ||
| 4
49 ‘ 29 ‘
e | @ |
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H,O-T. Problems Higher Order Thinking

5. (1) Find the Error Hassan is describing the data values that are within one
standard deviation of the mean of a set of data. Find his mistake and
correct it.

Less Hham half of my
Aatra values ave within
ome standavd Adeviatrion
of the mean.

6. @ Identify Structure Create a list of data with at least five numbers
that has a range of 40. Describe the mean absolute deviation.

7. () Persevere with Problems The standard deviation of ribbon lengths
is about 7.2 centimeters. Describe the lengths that are within two standard
deviations of the mean. Explain your reasoning.

Lengths of Ribbon (cm)
42 24 48 36
28 36 36 30

8. (1) Justify Conclusions Determine whether the following statement is
always, sometimes, or never true. Justify your response.

A data set with a mean absolute deviation of 9 is more spread out than a
data set with a mean absolute deviation of 3.

9. () Reason Inductively Compare and contrast standard deviation and mean
absolute deviation.

712 cChapter 9 Scatter Plots and Data Analysis

uoneInp3 (IIH-meigan ¢ WhuAdos



Name N __ MyHomework e

Extra Practice

Copy and Solve For Exercises 10-16, show your work and answers on a
separate piece of paper.

10. The table shows the number of hours of sleep for selected animals,
rounded to the nearest hour.

Daily Sleep
. giant bottle-nosed
Animal brown bat armadillo cat dolphin gray seal horse
' Amount of
Sleep (h) 20 18 12 10 6 3

a. Find the mean absolute deviation of the set of data. Describe what
the mean absolute deviation represents.

b. The standard deviation of the data is about 6 hours. Describe the
data that are within one standard deviation of the mean.

m The table shows the speeds of eight roller coasters in the
United States.

Roller Coaster Speeds
i Millennium | Phantom’s | Steel Dragon | Superman: Top Thrill Tower of
e | Dodonpa Kingda Ka Force Revenge 2000 The Escape Dragster Terror
Speed
(km/h) 107 128 93 82 95 100 120 100

a. Find the mean absolute deviation of the set of data. Round to the
nearest hundredth if necessary. Describe what the mean absolute
deviation represents.

b. The standard deviation of the data is about 13.9 kilometers per hour.
Describe the data that are within one standard deviation of the
mean. Round to the nearest hundredth if necessary.

12. The table shows the bids that some comic books received at an auction.

Comic Book Bids (AED)
325 450 5.00 575 225
850  6.00 350 450 5.00

a. Find the mean absolute deviation of the set of data. Round to the
nearest hundredth if necessary. Describe what the mean absolute
deviation represents.

b. The standard deviation of the data is about AED1.64. Describe the data
that are within one standard deviation of the mean. Round to the
nearest hundredth if necessary.

Copyright © McGraw-Hill Education
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Power Up! Test Practice :

13. The table shows the lengths of four different boards.
The standard deviation of the lengths is about 2.9 meters.
Determine which statements are true. Select all that apply.

' The mean absolute deviation is less than the standard deviation.
' The range is greater than the mean absolute deviation.
- The standard deviation is greater than the range.

! Nimb_ejgf_(::anﬂogq,tej_ ]

8 0 14 22 186

14. The numbers of cans donated by five students during a canned
food drive are shown in the table.

What is the mean absolute deviation of the data? _

S_piral Review

15. The table shows lengths of rivers in two continents. _lsnglh'(kilommrs)-ofﬂi\rers

a. Which continent has a greater range of length of rivers? Africa South America

4160 | 700 | 4,000 | 1300

2,900 660 2,485 1100

¢. Select the appropriate measure of center or range to 2590 | 500 | 2100 | 1,000
describe the lengths of rivers for each continent. [ i

. 1,700 1,100 2,013 1,000
Justify your response. ! . H . |
1,300 | 1,020 1,988 1,000

[
b. Find the measures of center for each continent.

d. Find the measures of variation for each continent. 1100 | 1,000 1,750 ' 956
1,000 || 1,677 910
| 1600 808

1,584 400

16. Find the measures of center for the set of data. Round to | 1400 150

the nearest tenth if necessary.
Tallest Buildings in a City

Stem | Leaf
2I799
3101113344667
4102259
5/00002568
6 0
712
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Statistics and Probability

Lesson 6

Analyze Data Distributions

\!ocab. ko . S
Vocabulary Start-Up ] Z,
HOW are patterns used when

comparing two quantities?

Recall that in statistical displays, peaks, gaps, clusters, and outliers
are identified easily.

Complete the graphic organizer by matching the term with the M' Vocabulary )
correct description.

distribution

...the most Brequently symmetric
occuvving value ov
tevval of value.

A gop is...

.when mamy Aata @ Mathematical Practices

values ave grouped 13,4

together.

A peak is...

.t Aot value Hhat
is 1.5 times the
tevquavtile vamge
Prom the Pivst ov
Hhivd quavtiles.

Aw outlier is...

A cluster is...

[ o]
[ pebomr ]

...wheve theve ave
o Aata values.

Find a photo of a mountain range. Describe clusters, gaps, and
peaks in terms of the photo.

? ?

Which (@) Mathematical Practices did you use?
Shade the circle(s) that applies.

Image Source

§ (D Persevere with Problems (® Use Math Tools

% @ Reason Abstractly @ Attend to Precision

3

§ @ Construct an Argument @ Make Use of Structure

g (® Model with Mathematics Use Repeated Reasoning

Lesson 6 Analyze Data Distributions 715



|
Bl Describe a Distribution by Shape

The distribution of a set of data shows the arrangement of data values. It
can be described by its center, spread (variation), and overall shape.
Determining the symmetry of the distribution is one way to describe
shape. If the left side of a distribution looks like the right side, then the
distribution is symmetric.

Symmetric Non-Symmetric
X
X X
X X X
X X X X X X
X X X X X X X X X
X X X X X X X X X X X X X X
1 | 1 1 1 ] | 1 1 l I 1 1 L 1 1 1 |
i Ll I i L} 1 T ) 1 =¥ I 1 1 I I 1 ) I
012 3 456 78 0123 456 7 8
Fhe left side looks like the [he right side is taller
right side, than the lefi side

Another way to describe the shape of a distribution is to identify peaks,
clusters, gaps, and outliers. If there is an outlier, the distribution is not
symmetric.

) Example
d. The graph shows the weights
of adult cats. Identify any 4
symmetry, clusters, gaps,
peaks, or outliers in the

Weights of Adult Cais

Number of Cats
N

| distribution. :
1_— NSNS
| The distribution is non-symmetric. l
|
There is a cluster from 7—12 057 8 9 0 N 2B W B

with a peak at 10. There is a Weight (kg)

gap between 12 and 14, and
| there are no outliers.

Shoe )
¥ ety
Ir.\vo.-l.-‘ ]

Got 1+7 Do this problem to find out.

a. Identify any symmetry, clusters, gaps, peaks, or outliers in the
distribution below.

Height of Tomato Plants (cm)

XX XX
TX XX
X X X

X
L ] I I I 1 I 1 I
T I I I I 1 I 1 i

1 62 63 64 65 66 67 68 69 70 71 72

58 59 60

X

X

X
1
T

TX X

o L

uoeaNP3 |IIH-MeI9dW £y buAdod
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Statistics and Probability

1

Describe the Center.and Spread

of /a Distribution

The shape of a distribution tells you which measures are most
appropriate for describing the center and spread of a distribution.
The mean and mean absolute deviation are affected by outliers,
while the median and interquartile range are resistant to outliers.

Use the following graphic organizer to decide which measures of
center and spread are most appropriate to describe a data
distribution.

L\IS_HA: Aata Aistvibution symmetvic? 1}

P e —— . e e Y

Use the median to y Use the mean to
Aescvive the center |  No _/,/’\‘\ Yes |Aescvive the center
onmd the ntevquawtile :\\ //3 """""" Tland the mean

vomge to Aescvive . absolute Aeviation o
the spread. Aescrive the spread.

) Example

2. Mr. Omar’s class charted the monthly rainfall in various
cities. The results are shown in the line plot.

Rainfall (mm)
X
XXX XX

| xl >°<I>°<)I°°<I lexmlx Ix |
I I T ! ! 1 I I I i

72 76 80 84 83 92 96 100 104 108

Describe the center and spread of the distribution. Justify
your response based on the shape of the distribution.

The distribution is not symmetric. So, the median and interquartile
range are the appropriate measures to use. The data are centered
around the median of 84 mm. The first quartile is 80 and the third
quartile is 95.5. So, the interquartile range is 95.5 — 80 or 15.5 mm.
The spread of the data around the center is 15.5 mm.

Copyright & McGraw-Hill Education
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I

"1 Got T Do this problem to find out.

b. b. The graph shows the
hours per week that dance
students practice their
dances. Describe the
center and spread of the -
distribution. Justify your _

1 2 3 4 5 6 7 8 9
response based on the Number of Hours
‘ shape of the distribution.
‘ Round to the nearest tenth if
necessary.

Number of Weeks
o - N w E-g (3] (2]

— — —— ; Check
e g {

1. The number of nachos sold at the football concession Number of Nacho Bowls Sold
stand is shown in the line plot at the right. Each Night at Concession Stand
X
X X
a. Describe the shape of the distribution. Identify any . X § X 8
clusters, gaps, peaks, or outliers. (Example 1) ; % ;; X X ; X X X
I i

| | | L [l
1 I I I T I T T

20 21 22 23 24 25 26 27 28 29 30 31

b. Describe the center and spread of the distribution. Justify
your response based on the shape of the distribution. (Example 2)

Building on the Essential Question Why is the = \
median used to describe the center of a non-symmetric | Rate Yourself! ]
distribution instead of the mean? \

| How confident ave you about
Aescvibing Aata Aistvibutions? |'
Check the box that applies. |

0 & o |

T
% - |

uoilEaNP3 [IH-MeI9IN & WbLAdoD
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Name My Homework
IndependentiPractice’

¥ The scores for Ms. Hessa math class are shown in the ' |
histogram. Describe the shape of the distribution shown. 15 —

_ i
|dentify any clusters, gaps, peaks, or outliers. (Example 1) § ' ‘
3 10— — -
1|
| Ea 5L l ]
g I
™.
S L & $
‘ & & & & § |
Percent |
2. The magnitude of several earthquakes is shown Magnitude of Earthquakes
in the line plot at the right. i
X
a. Describe the shape of the distribution X
shown. Identify any clusters, gaps, peaks, § x X
Orouﬂlers' (Examp|61) ¥I>I<I¥I¥I>I(I§1>I<I>I<I | I>|(I L1}
IIIIIII!I]lIlIFlIIIIIIII]i
15 2 25 3 35 4
b. Describe the center and spread of the distribution. Justify your
response based on the shape of the distribution. (Example 2)
ﬁ The box plot shows the prices of soft drinks at Price of Soft Drinks (AED)

different restaurants.
R 'Dj 22 AED

a. Describe the shape of the distribution using AN S W U B (O W
symmetry and outliers. (Example ) 225335 445555665775

b. Describe the center and spread of the distribution. Justify your response
based on the shape of the distribution. (Example 2)

Lesson 6 Analyze Data Distributions 719



4. (D Make a Conjecture A distribution that is not symmetric is called
skewed. A distribution can be skewed left or right. It is skewed left if the data
are more spread out on the left side than the right side. Is the distribution
shown skewed left or skewed right? Explain your reasoning to a
classmate.

Math Test Scores

Tt L t—

Lo i R S S I (NN N (AN PN [ [ (1 11
L L O O TN VR T |

60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98100

“L) H.O.T. Problems Higher order Thinking

5. (I} Persevere with Problems The double box plot shows scores for a
football team.

Points Scored

Last Season ‘—CD—O
This Season °—+ + +—o

S i ] [} 1 [} L [l 1 | | ]
| I I I I I I I i 1 !

I
6 8 10 12 14 16 18 20 22 24 26 28

a. Choose the measures that are appropriate to describe the center and

spread of each box plot. Explain.

b. Is it possible to find each value? Explain.

6. () Persevere with Problems Explain why you cannot ._E:i,_,.

describe the specific location of the center and spread of the box e TR W

B |
. 0 1
plot shown using the most appropriate measures. 8 10 12 14 16 18 20 22 24

720 Chapter9 Scatter Plots and Data Analysis
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Name My Homework S

ExtraPractice

Copy and Solve For Exercises 7-17, show your work and answers on a
separate piece of paper.

ﬁ The winning scores for twenty rugby games are shown in the histogram
below. Describe the shape of the distribution. Identify any clusters, gaps,
peaks, or outliers.

Winning Teams

Frequency

71-20 21-30 31-40 4150 51-60
Scores

8. Khamis took a survey of the number of times his classmates when to the
movies this month. The results are shown in the line plot below.

Number of Times to

Movie Theater Per Month

X X
X X X X
X X X X
X X X %X X
i | [l L 1 L ) ] 1
L I L] } I | i ) T
0 1 2 3 4 5 6 7 8

a. Describe the shape of the distribution. Identify any clusters, gaps,
peaks, or outliers.

b. Describe the center and spread of the distribution. Justify your
response based on the shape of the distribution.

9. The box plot shows the visitors to a butterfly exhibit each day for a month.

Daily Number of Visitors
to Butterfly Exhibit

a. Describe the shape of the distribution using symmetry and outliers.

b. Describe the center and spread of the distribution. Justify your
response based on the shape of the distribution.

10. () Justify Conclusions Examine the data displays in Exercises 7-9.
Determine if any of the distributions are skewed left or skewed right.
Explain.

Copyright © McGraw-Hill Education
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Power UP! Test Practice

11. The box plot shows the number of hours spent working on a Time Working (h)

science project by students. Determine if each statement is a * ,_D:*_,

valid conclusion based on the box plot. Select yes or no. i g 5 a—a——u &
1 | I i I I i

a. The distribution is symmetric. Yes No 2 3 4 5 6 7 8 9

b. The median is the best measure Yes No
to describe the center.

¢. There is an outlier at 2. Yes No

12. The list of data shows the number of students [
at different bus stops on Mr. Jamal’s route.
Construct a line plot of the data.

Number of Students
at Bus Stops

L L
| T

.' ==t}
0123456738910

Circle the correct term to make each statement true.
a. The distribution is (symmetric, not symmetric).
b. There is a (gap, cluster) between 4 and 7.

¢. The (mean, median) is the best measure to describe the center.

Spiral Review

Select an appropriate display for each situation. Choose from the list

shown.
Bar Graph Line Graph
Box Plot Line Plot
Circle Graph Double Bar Graph
Scatter Plot Double Line Graph
Histogram Double Box Plot

13. the number of cell phone subscribers for the past 5 years
14. point totals for the top 10 NASCAR drivers

15. the portion of a family’s budget assigned to each category
16. the median of the exam scores for one class

17. gas mileage for 2013 cars

722 Chapter9 Scatter Plots and Data Analysis
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in Marketing

Stahstics and Pmbabllltyr

Sports Marketer

Are you creative and competitive? Would you enjoy a
job working in the sports business? If so, you should
consider a career in sports marketing. Sports marketers
use statistics to develop plans to promote sporting
events, such as state athletic games. They also work for

professional and college sports teams, Olympic athletes,

and sporting event venues. Their job is to develop
merchandise and plan events that promote an athlete’s
or team’s popularity, thereby increasing sales.

Is This the Career
for You?

“ Are you interested in a career
as a sports marketer? Take
some of the following
courses in high school.

# Calculus for Business

@ Principles of Marketing
¢ Entertainment Essentials
# Statistical Methods

Turn the page to find out how
math relates to a career in
Marketing.

723



@ Promoting the Games
Use the information in the table to solve each problem.
1. On the coordinate grid, graph each point. 3. What do the slope and y-intercept of the

Then draw a line of best fit. What two points

: ) =
did you use to draw the line? S it RS

2. Write an equation in slope-intercept form for

the line of fit.
L  Olympic wtnning Times far 100-meter Men's Freestyle | 55); v
Years Since 1960 = Time (min) Years Since 1960 Time (min) 55
4 | 534 8 522 54
| ! _
12 51.22 16 49.99 £ g
f E
20 5040 | 24 48 | g
i | E 50
28 48.63 32 49.02 = 49
36 4874 40 4830 | 48
[ | | 47
44 4817 | 48 472 ]
0
4 8 12 16 20 24 28 32 36 40 44 4852 56 ¥
___—___—— Years Since 1960 e
—_— ____,.-"’"__"“-\_\‘____
T e S—— N
r———-—-
° LlS‘i’ the
@ Career Project " strengths you
ave Hhat woula help
It's time to update your career portfolio! Find sports marketing blogs You succeed in this
on the Internet and use them to answer these questions: Which Caveey,
sport(s) did the bloggers write about? What did you learn about s

sports marketing? Were there any common themes or attitudes
among the sports marketing bloggers? |

L]
uoneINP3 |IH-MeI9OW 7 JubLAdo)
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Statistics and Probability

Vocab

Vocabulary Check &

Complete each sentence using the vocabulary list at the beginning of the
chapter. Then circle the word that completes the sentence in the word search.

1. Data with one variable are called 8. The arrangement of data values is called

a

9. When the left side of a distribution looks

= iSiliae fefigen,the like the right side, the distribution is

value of a subtotal to the value of the total.

3. Data with two variables are called .
10. Data that can be observed or described

4. Data that can be measured are are
1. A shows data that
pertain to two different categories.
5. The uses numbers
to characterize a set of data. 12. The is @ numerical
value that shows how the data deviated
6. A shows the

from the mean.
relationship between data graphed as

) 13. Th [ t h
ordered paits on the coordinate plane. 3. The average distance between each data

value and the mean is called the
1. In a scatter plot, the
fitis close to most of the data points on
the coordinate plane.

LVPRMUVBPWLRIJYGLVNYEKSATHT
NAJNNMEAQGHGKVYCTEBOEF.L clrluli
NOI TAIVEDDRADNATS JFOTAANTF
UGUHRD ISTRIBUTIONLEGJTD K
JKBECADI!SFSINQCNGTFANTEV S
ENORMSDTZYHWEGEMZAUJKPEVAE
oIN[T] i [x]p]lwlolelcls|wlvlolxlalklalvlzlilritrls
FWB IUPPWZUFWSVSUXFSLAPT I F
MEANABSOLUTEDEVIATIONLARAGO
AAYCNEUQGERFEV ITALEHR LlolofT]T]E
; olulalilfrlalrli[vIe|DlalTIAal z[] LIFIKIPIT I TEIN
i HXTOQJEDPELBATYAWOWT T L ToD |
: AVRERFIVENUMBERSUMMARYNA L
tsTv]ols e[S vInE[T[al1 [c]AlalxIV[ATa WAl 1]
£ AJTIAIDIEITIALIIRIAIVIIIBIBIGIJ[s|PIHINIP[z]ulalD
5 pDisizipis FlrlunPlPclLis zlcLic v zs s aBD
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Use Your

Use your Foldable to help review the chapter.

,"'11-\rc heve ,’

A Scattev Plot is useful fov:

Got it?

Number and perform the steps in the correct order to write an
equation for the line of best fit for the scatter plot.

Write the equation in y = mx + b form.

Find the y-intercept.
Draw the line.
Choose two points.

Find the slope.

726 Chapter 9 Scatter Plots and Data Analysis
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60
55
50
45
40
35
30
25
20
15
10

2 4 6 81012 14 16 18 20
Years Since 1989
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Power UP! Performance Task

Grand Expansion

A school is making plans to move to a new building to meet the 600
increasing number of students in its middle school. The school’s 540
enrollment over the last several years is shown on 480

420 e
the scatter plot. 360| o

300
240
180
120

60

Number of Students

Statistics and Probability

1234567 89X
Years since 2005

Write your answers on another piece of paper. Show all of your work to
receive full credit.

Part A
Draw a line of best fit on the graph. Interpret the scatter plot based on the shape
of the distribution. Explain what this means in regard to enrollment.

Part B
Write an equation for the line of best fit. What do the slope and y-intercept
represent?

Part C
The school must move to the new building once enroliment exceeds
690 students. If the enroliment continues to increase at the current rate,
what year must the new building be ready?

Part D

The two-way table shows the number of students that play water sports or field
sports in the middle school and high school. Find the relative frequencies of the
students by columns to the nearest percent. Two hundred fifty new lockers will
be purchased. The new lockers will be placed in the locker rooms based on the
current distribution of students playing sports. Determine how the lockers should

be distributed. Explain.
Water Sports | Field Sports '

Middle School 40 35 75 |

High School | s 5
Total 0 | 80 50 |

Chapter Review 727



& b
Use what you learned about data analysis to complete the graphic
organizer. Describe two ways patterns are used in each concept when
analyzing data.

Scatter
Plots

Five-Number
Shmmary

Two-Wary
Tavles

Answer the Essential Question. HOW are patterns used when comparing
two quantities?

728 Chapter 9 Scatter Plots and Data Analysis
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Statistics and Probabilit:

Home 4 §% §°3 Olympic Games The Olympics consist of many types of
$3.838% P
(3 B ' . sports. Many of these have a unique scoring process that
: $ determines the winner. In this project you will:

layer fouls - Collaborate with your classmates as you gather Olympics
oui8
; B & : B statistics.
: - Share the results of your research in a creative way.
won game wan 6) : =
. ', Reflect on why learning mathematics is important.

By the end of this project, you will understand how scatter plots
and data analysis are involved in presenting Olympic Games
statistics.

-r 88\ Collaborate

.Cono\y:)o.vod-e

Go Online Work with your group to research and complete each
activity. You will use your results in the Share section on the following

page.
1. Choose a country that has participated 2. Make a scatter plot of the data from
in basketball in the Summer Olympics. Exercise 1. Determine if the data can be
Use the Internet to research the team. used to predict the average number of
Find their average points per game over points in the next Summer Olympics. If
the past 10 Summer Olympic Games. so, make a prediction.

Record the information in a table.

3. Research the number of Olympic 4. Research the winning scores in archery
records that some country has received over the past 10 Summer Olympics.
in the Olympic sport of your choice. Use Draw a histogram to display the data.
a graph of your choice and interpret Interpret the graph.
the graph.

Thinkstock/Comstock Images/Getty Images

5. During the ranking round in archery each player will shoot a total of 72 arrows.
Create a score card for one player in the first round. Summarize the data in a box
plot and interpret the graph.

Copyright © McGraw-Hill Education
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I ] A \
/ |

ellaborate

With your group, decide on a way to share what you have
learned about Olympic scoring. Some suggestions are listed
below, but you can also think of other creative ways to present
your information. Remember to show how you used

mathematics in your project!

+ Act as a television reporter for the Olympics and describe
the scores and medals won in a few events. Include
graphics that would appear on screen.

. Choose an Olympic sport that you do not know much about.

Explain the scoring system in your sport. Then create tables
and graphs to present real data from your sport in the most

recent Olympics. } e

Check out the note on the right to connect this project
with other subjects.

(2]
(i)

Om Your Own

important?

a.
to represent mathematical ideas in this project?

b. How did you use what you learned about data analysis to
communicate mathematical ideas effectively in this project?

730 Unit5 Project

Scor q- with Physical
&~ Education
Qlobal Awareness Research,
mbormation on how o play ov
.Po\\rhClpod'e W o sport Hhat is populaw
th another country, Some questions
to consider ave:
¢ What ave the pagic vules?

¢ What ave the jops of Hhe oPPense
and the defeunse?

. Answer the Essential Question Why is learning mathematics

How did you use what you learned about scatter plots in this chapter
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Fotbasies| Study/Organizers

What Are Foldables and How Do | Create Them?

Foldables are three-dimensional graphic organizers that help you create study
guides for each chapter in your book.

Step 1 Go to the back of your book to find the Foldable for the chapter you are
currently studying. Follow the cutting and assembly instructions at the top of
the page.

Step 2 Go to the Key Concept Check at the end of the chapter you are currently
studying. Match up the tabs and attach your Foldable to this page. Dotted tabs
show where to place your Foldable. Striped tabs indicate where to tape the
Foldable.

sept

i twfinathe  tofindthelength
1:;;'0faleg /| of the hypotenuse

How Will | Know When to Use

My Foldable? —
When it's time to work on your Foldable, you will see a Rate Yourself]
How well Ao you

Foldables logo at the bottom of the Rate Yourself! box on o sl NN
R . R B — A pevcent awm,
the Gwdeq Pr.ac'uce pages. This lets you know that it is time proportions? Circle the mage
to update it with concepts from that lesson. Once you've that applies.
completed your Foldable, use it to study for the chapter test. g’/
- P

Cear Somewhat Ne So

Clear

T e +o updmbe your Feldablel | ™)

Foldables FL1



How Do | Complete My Foldable?

No two Foldables in your book will look alike. However, some will ask you to fill in
similar information. Below are some of the instructions you'll see as you complete

your Foldable. HAVE FUN learning math using Foldables!

Instructions and what they mean

Best Used to...

Definition
Description

Equation

Exawmple
Formulas

How 4o |,.7
Models
Pictuve

Selve
Algebraically

Sywmbols
Write About It

Wovds

Meet Foldables Author Dinah Zike

Dinah Zike is known for designing hands-on
manipulatives that are used nationally and
internationally by teachers and parents. She
is an explosion of energy and ideas. Her
excitement and joy for learning inspires
everyone she touches.

FL2 Foldables

Complete the sentence explaining
when the concept should be used.

Write a definition in your own words.
Describe the concept using words.

Write an equation that uses the concept.
You may use one already in the text or you
can make up your own.

Write an example about the concept. You may use
one already in the text or you can make up your own.

Write a formula that uses the concept. You may use
one already in the text.

Explain the steps involved in the concept.
Draw a model to illustrate the concept.

Draw a picture to illustrate the concept.

Write and solve an equation that uses the concept.
Write or use the symbols that pertain to the concept.
Write a definition or description in your own words.

Write the words that pertain to the concept.

' /

\
Fold s

MZ yeug Jo Asapnod
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S\ tape to page 100 FOL_Dfl_BLES.

N\
R

Product of Powers

Quotient of Powers

Power of Powers

\T\Y\\T\T\\T\T\\*\\T\T\\T\T\\T\T\ﬁ
N\

A

Chapter 1Foldable FL3
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Foldables

FL4 Chapter 1 Foldable

cut on all dashed lines

D fold on all solid lines

- . tapeto page 100 FOLDABLES
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OL cut on all dashed lines D fold on all solid lines |' v :

R

property solution

SOIVi =

NN AR A

W\T\T\\T\T\\T\T\“\T\\—\\T}Y\\T\T&“\T\“
Equations

\

Chapter 2 Foldable FL5
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