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“Extensive knowledge and modern science must be acquired. The
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This book focuses on four critical areas: (1) developing understanding of and applying
proportional relationships; (2) operations with rational numbers and working with
expressions and linear eqguations; (3) solving problems involving scale drawings, geometric
constructions, and surface area, and volume; and (4) drawing inferences about populations.

Content

Ratios and Proportional Relationships
= Analyze proportional relationships and use them to solve real-world and
mathematical problems.

The Number System

= Apply and extend previous understandings of operations with fractions to
add, subtract, multiply, and divide rational numbers.

Expressions and Equations
= Use properties of operations to generate equivalent expressions.

= Solve realHife and mathematical problems using numerical and algebraic
expressions and eguations.

Geometry

= Draw, construct and describe geometrical figures and describe the
relationships between them.

= Solve reallife and mathematical problems involving angle measure, area,
surface area, and volume.

Statistics and Probability
= Use random sampling to draw inferences about a population.
= Draw informal comparative inferences about two populations.

= Investigate chance processes and develop, use, and evaluate probability
models.

© Mathematical Practices

Make sense of problems and persevere in solving them.

Reason abstractly and guantitativehy.

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

Use appropriate tools strategicalhy.

Attend to precision.

Look for and make use of structure.

- - T R - T T

Look for and express regularity in repeated reasoning.
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=5 | Question
WHAT practices help me

explore and explain
mathematics?

0y Mathematical
‘l" Practices

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

™ 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.

(1) Focus on Mathematical Practice (5) Focus on Mathematical Practice
Persevere with Problems Use Math Tools

(@ Focus on Mathematical Practice (&) Focus on Mathematical Practice
Reason Abstractly and Quantitatively Altend to Precision

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

(® Focus on Mathematical Practice (8) 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.
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& Focus on Mathematical Practice 1

Persevere with Problems

What does it mean to persevere I
in solving problems? Y Practice 1 )

Make sense of problems
and persevere in
solving them.

Look up the word “persevere” in a dictionary. You might see

“be persistent” or “follow something through to the end.” When you
persevere in solving math problems, you don't always stop at the
first answer you get. You check if your solution is accurate, if it
answers the problem, and if it makes sense!

Jared wants to paint his room. The dimensions of the room are

12 feet by 15 feet, and the walls are 9 feet tall. There are two
windows, each with dimensions 6 feet by 5 feet. There are two
doors, each with dimensions 30 inches by 6 feet. If a gallon of paint
covers about 350 square feet, how many gallons of paint will he
need to put two coats of paint on the wall?

—

. Understand That's a lot of information! Go back and read the
problem again. This time, circle the information given and
underline what you are trying to find.

2. Plan Before you do ANY calculations, make a plan to solve the
problem. List the steps you need to take.

3. Solve Apply your plan to solve the problem.

Jared will need gallons of paint.

4. Check Is your solution accurate? Does it make sense? Explain.

5. Did you feel like giving up at any point while solving the problem?
Explain.

b & MrGrw:H1l Eduseten

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

6. There are about 48,000 farms in Nebraska using approximately 45 million acrets of .
. are not ma
land. This farmland covers about 35 of the state. About how many acres
up of farmland?

Understand {Ei-réi'éfﬂ'ne information you know and underline what you are trying to
determine. Is there any information you will not use?

plan What strategy will you use to solve this problem?
Solve Solve the problem. What is the solution?

Check Does your answer make sense? Can you solve the problem another way 1o
]A check your work?

1 You and a friend went to the movies. You bought
a student ticket and a drink. You split the cost of | _ =
popcom and a candy. You have AED4.75 lefl. How | | Senior _
much did you take with you? Show your steps below.
Check your solution.

ItinWouriBookl

G Persevere with Problems

Look in Chapter 1. Provide an
example of where Mathematical
Practice 1is used. Explain why your
example represents this practice.

@il o W
e » -
MP4  mathematical Practices Handbook -

TISmdem mDpg | Popcom | AED6.50
| |Adult | Aepi2 | Candy  AEDS
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@ Focus on Mathematical Practice 2

Reason Abstractly and Quantitatively

I need to double this recipe. I
How much flour do | need? Y Practice 2 J

Reason abstractly and
quantitatively.

Suppose you want to double the ingredients from the recipe below. If
you write an expression or an equation to figure out what you need,
you are reasoning quantitatively. When you simplify the expression or
solve the equation algebraically, you are reasoning abstractly.

Granny’s Pancakes (serves 4

";Ilai!:- flour 11?_ 'E'BF bak'lnﬂ. Fu'..-'dr:r
I‘[# ot f{.z 1sp sugar

zeond 2 T milk 8 c eqq substilute

1 tsp vanila 2 T butter mefted

1. What skill{s) will you use to see how much of each ingredient you
would use if you were to double the recipe?

2. You planned for eight people to come for a pancake breakfast,
but just found out that 10 people are coming! The recipe serves
4. Defne a variable and write an expression to determine the

amount of each ingredient to serve 10 people.

3. Use the expression from Exercise 2 to complete the
recipe card so that it serves 10 people. Is it appropriate
to round any of the ingredients? Explain.

Granny's Pancakes (servies 10
1 cup flour isp baking powder
; tep salt tsp sugar
; cand] Tmik = leggaubstifute
E‘: tsp vanda T butter melted

Focus on Mathematical Practice 2 Reason Abstractly and Quantitativiely MPS



It'sWourTurn!|

Reason abstractly or quantitatively to find a solution.

4. The graph shows the percent of people in different age
groups that recently attended an amusement park. A total
of 1.045 million people attended. How many of them were

| 0.0 L— —
| 1€ 10 ;
&

| Amusement Fnlltlendance_

| r |

& w0 l_

less than 25 years of age? '

- =

5. Cave exploration or spelunking is a very popular activity. Yu::: {::ahrz:lgf:s
signs up for tours at a state park. On one of the tours, Wur. e
lowered 160 feet below the surface by rope. Then he continues ano
70 feet below the surface to a room. You take the tree top tour uﬁ; L
you climb to an adventure course that is 60 feet above ground.
the difference between the elevations?

6. You and your family are traveling to a football game. You and your mother
leave 1at 8:00 A.M. Your dad needs to wait for your sister to get home from
aerobic practice, so he leaves at 9:30 A M. If your mother drives at an
average rate of 50 miles per hour, and your dad drives at an average rate of

65 miles per hour, when will he pass her? Suppose the game is 205 miles
away. Who will get there first?

ItinWouriBookl

G Reason Abstractly

Look in Chapter 1. Provide an
example of where Mathematical
Practice 2 is used. Explain why your
example represents this practice.

MP6& Mathematical Practices Handbook -
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@ Focus on Mathematical Practice 3

Construct an Argument

Have you ever questioned
- ) Hﬂh?ﬂ'ﬂﬁﬂal J

something that someone Y Practice 3

e‘se said? Construct viable arguments

and critique the reasoning
of others.

i your friend told you that his dog could run 45 miles per hour, would
you believe him? What would your friend need to do to justify his
comment? You might want to see the dog run and use a stopwatch to
time him. In math, we often need to justify our conclusions as well.
We can use inductive or deductive reasoning.

1. Use the Intermnet or another source to look up the meanings of
the terms inductive reasoning and deductive reasoning. Write the
meanings in your own words.

2. Label each example below as either using inductive or deductive
reasoning.

Reasening Reasoning

Every dea that Saced

Equilateral tviamgles
wet has Pleas, 5o he hewe 3 congruent sides.
velieves that all Aogs

hewe Pleas.

Lamiaa has a triamgle
with 3 congruent sides,
50 she has an
equilateval tiiamgle.

Throughout this text, you may be asked to evaluate an
argument that someone else made. If you determine

that the argument is false, you may be asked to provide

a counterexample. A counterexample is just one example
that shows a statement is not true.

3. Determine if the following statement is true. If it is not true,
provide a counterexample:

AN prime numbers are odd.

Focus on Mathematical Practice 3 Construct an Argument MP7
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Complete each step in the solution shown. Use the Properties of Equality (Addition, Subtraction,
Multiplication, or Division).

4 a—1= 36 Wrile the equation.
+15=+15
g= bl Simplify.

5. 5p =35 Write the equation.
5p _ 35

L+ 5

=T Simplify.

For each of the following statements, determine if the statement is true or false. If false, provide a
counterexample.

6. All four-legged pieces of furniture are tables.

7. All rectangles have 4 right angles.

8. The population of Pennsylvania is about 4% of th

: e total populatio
United States. Daniel population of the

claims that since the population of the United States is

ahn.ut 31:'1_' million, the population of Pennsylvania must be around 17.5 million
Is his claim reasonable? Explain. .

ItinWouriBookl

G Construct an Argument

Look in Chapter 1. Provide an
example of where Mathematical
Practice 3 is used. Explain why your
example represents this practice.

.. .- -- .-
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& Focus on Mathematical Practice &4

Model with Mathematics

Are you a visual person or _
Mathematical J
do you prefer to use words? 9 Practice &4

Model with mathematics.

You might prefer to use diagrams or drawings when explaining ideas.
Or you might prefer to use words. In math, we also use different ways
to model the same idea. We can use words, graphs, tables, numbers,
symbols, or diagrams.

1. Suppose you are selling T-shirts as a fundraiser for Key Club.
The club makes a AEDG.30 profit for every T-shirt sold. Complete
each model shown.

Words Numbers

Profit (AED) | Number of shirts

6.30 1
per T-shirt
1260
18.90
Symbaols Graph
by
30
5
Let p = profit 10
t = number of T-shirs sold 5
p= t b
5
Oy 1 2345 6x

All of these model the same relationship between profit and
number of T-shirts sold, just in different ways.

2. Which relationship would you prefer to use to determine
the profit if 100 T-shirts were sold? Explain.

Comrignt © MoGewH1| Eduseien
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Use the models shown to solve each problem.

3. A waterpark cycles about 24,000 gallons per minute through the local river. \

a. Tables Complete the table to show b. Graph Graph the ordered pairs on the
the number of gallons used in 1,2, 3, coordinate plane.
4, and 5 minutes. e — RN

E N

EZ

=B
=

2888

Water Used
(thousand gallons)

(]
(=]

=

123455?3'|
| Minutes

L ———

c. Symbols Write an equation to show the number of gallons of water y
| used in x minutes.

e
4. Kitra is creating a treasure hunt for the school carnival. | Map Length D:mm
The scale on the map is 0.5 inch = 0.25 mile. | miin) | d(mi)

a. Tables Complete the table to determine the actual E: 1 .
distance for 0.5, 1,15, 2, and 2.5 inches on the map. ‘ _ ‘

b. Symbols Write an equation to determine the actual |' |

| distance d for m inches on the map. - | |

ItinWouriBookl

@ Model with Mathematics

Look in Chapter 6. Provide an
example of where Mathematical
Practice 4 is used. Explain why your
example represents this practice.

o =
MP10 e a5 - can
Mathematical Practices Handbook
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& Focus on Mathematical Practice 5

Use Math Tools

Which tools would you use to e
finish this piece of artwork? & Practice 5 )

Use appropriate tools
strategically.

You might need paints, a brush, or maybe charcoal or colored
pencils. You might also need some art training! So, let's investigate

how to choose and use the proper tools and strategies to solve
math problems.

1. Math tools are objects like paper and pencil, calculators, algebra
tiles, and rulers. List three more math tools that are helpful in
solving problems.

( Math Tools )

A /

2. Some math strategies are estimation, drawing a
diagram, and using mental math. List three more
math strategies that are helpful in solving problems.

(MmiM 5{"\'-:?1'1‘&23'{635\

\. /

g3

3. Describe a situation in which you would use
a protractor.

sarn i Suitarssc L com

b & MrGrw:H1l Eduseten
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It'sWour Turpl |

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

4. You need to make a scale model of your room for your art class. The scale is

2 inch represents 1foot. What are the dimensions of your model?
4

- —— —

e ] - \II
\ [ cresntay Packers Football ‘
5. Your family wants to go to a Green Bay | it

Packers football game. About how much

average Ticket Price _ AEDTE.84

would it cost a family of four togo to a | Parking | AEDA0.0O |
game, park, buy 2 programs, and each || sola | aDazs
have a soda and a sandwich? I| . | AEDS S50
‘ .I;mgm_m | AEDG -
o ——
I!| - — 4
6. Your group spent AED679. e
and p?r v FI:‘"‘FIS for a red:::.E?hzllii:cil:sl;r?:i_llﬁsgctfq;} I:II )

recital are shown in the table. If you sold a total of | Af “]r AED15.00
46 adult tickets and 59 student tickets, how much k& el
did the group make after paying for the supplies? —

ItinWouriBookl

G Use Math Tools

Look in Chapter 1. Provide an
example of where Mathematical
Practice 5 is used. Explain why your
example represents this practice.

LT oD Ex
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@ Focus on Mathematical Practice 6

Attend to Precision

What does it mean to I
communicate precisely? ) praciees )

Attend to precision.

Communicating precisely is not just about giving the right answer. It
also includes using terms, units, symbols, ideas, and procedures
appropriately when discussing or solving problems.

Mansour drives his scooter to soccer practice every day. Each week,
his scooter uses a quarter of a tank of gas. The practice field is

3 miles from his house and the gas tank holds 2.4 gallons of gas.

He wants to find the unit rate per gallon of gas. Pair up with a
classmate to discuss and answer the following.

1. In your own words, write the definitions for ratio, equivalent ratio,
bar diagram, and unit rate.

2. How do the words from Exercise 1 relate to the problem?

3. Discuss with your partner the steps you will use to solve this
problem. Summarize your discussion, and then solve the problem.

4. What units of measure will describe the unit rate per gallon of gas?

5. What is the unit rate per gallon for Marlon's scooter?

b & MrGrw:H1l Eduseten
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Solve each problem.

The state of Colorado is shaped like a rectangle

1cm
as shown in the map. The rate 700 km can be L'"J ( | —
used to find actual distances. " J —
e e 4
| J/j r:g_“_""_d'f Denver g
6. Use equivalent rates 10 find the actua Fa i Iy
distance x. 45 cm ] (N
L
4.5cm 61cm S
a. Tx Ul COLORADO e |
-llnaﬁgﬂ\\l
gilem | \ |
1. What is the perimeter of the state
on the map? the actual perimeter? PO
1 oz 100 km

8. Sumaia is in charge of the 7th grade picnic and needs to order the food for the
80 students attending. She surveys a sample population of 18 students. Ten
students chose beefburgers, 7 chose cheeseburgers, and 1 chose a veggie burger

a. Make a conjecture about how many students at the picnic will choose
each type of food.

b. Discuss with a partner if these numbers are exact or estimates. Then
determine what problems Sumaia may have by using those numbers.

ItinWouriBookl

G Attend to Precision

Look in Chapter 1. Provide an
example of where Mathematical
Practice 6 is used. Explain why your
example represents this practice.

.. .- -- .-
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Describe the method you would use to solve each of the following.
Then solve.

6. Yousef's scores on his science tesls were 76%, 93%, B?‘iia, 91%, and 83%. I—FIa_ney
wants a 90% test average for the term. If all tests are weighted the same, 15 It _
possible for him to geta 90% test average if there is only one more test? Explain.

T—— ———————

7. You need to make a model of your bedroom for your art class. The

R
scaleis E—mch = 1foot. What are the dimensions of your model?

8. A rectangle has a length of 4 centimeters and a width of 3 centimeters.

The length and width are each multiplied by a factﬁr cl:-f Emi? t:m rat::mngle
ide length of new
area of new rectangle , ) side L. ,
area of original rectangle equivalent to the ratio side length of original recta ngle

If not, explain how they are related.

ItinWouriBookl

G Make Use of Structure

Look in Chapter 1. Provide an
example of where Mathematical
Practice 7 is used. Explain why your
example represents this practice.

L -
e = -
MP16 Mathematical Practices Handbook .
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& Focus on Mathematical Practice 8

Use Repeated Reasoning

How can repeated reasoning help I
me in I'I'Iath? %/ Practice 8 J

Look for and express

regularity in repeated
reasoning.

Sometimes, if you find repeated reasoning or patterns in mathematics,
you can actually create shortcuts that help you in calculations.

1. Complete the table by choosing a set of three consecutive
numbers. Then compare the product of the two outer numbers to
the middle number squared. The first one is started for you.

Consecutive Product of Two Middle Number
Numbers Outer Numbers Squared
4,56 dx 6= §x5=

2. What is the relationship between the product of the two outer
numbers and the middle number squared?

3. Suppose you want to find 22 x 24. Write an expression using the
middle number that can help you find the product.

4. Use this reasoning to astound your family and friends by using
mental math to find 49 x 51

5. Do you think this process works for three digit numbers? How can
you test your conjecture?

b & MrGrw:H1l Eduseten
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Solve.

6. Amany is creating a treasure hunt for the school carnival. The |
<cale on the map is 0.5 inch = 0.25 mile. I

a. Table Complete the table to determine the actual distance for
05 inch, 1inch, 1.5 inches, 2 inches, and 2.5 inches on the map. ‘ e

b. Symbole Write an equation to find the actual distance d for
m inches on the map. |

RS, |

A famous number pattern is Pascal’s Triangle shown below.
Use Pascal’s Triangle to complete Exercises 7 and 8.

7. Complete the triangle below. What relationship E:xiStE amﬂrfg the :
numbers in each row compared to the numbers in the previous row:

8. Determine the sum of the numbers in each row.
Analyze the relationship between the sum of the
numbers in each row compared to the sum of the
numbers in the previous row.

ItinWouriBookl

G Use Repeated Reasoning
Look in Chapter 5. Provide an
example of where Mathematical
Practice 8 is used. Explain why your
example represents this practice.

ol @il ™ ] .

(] ]
MP18 Mathematical Practices Handbeok 'Y n .-
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@ Mathematical Practices Handbook
Review
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The courtyard at Eastmoor Middle School is shaped like a rectangle
that is 40.3 feet long. The width of the courtyard is 14.6 feet less than
the length.

a. Draw and label a diagram of the school courtyard. What is the

perimeter of the courtyard?

b. Student council wants to plant 14 trees so they are equally spaced
around the courtyard. Draw a diagram showing where the trees

should be planted. About how far apart are the trees?

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.

(D Persevere with Problems () Use Math Tools

(2) Reason Abstractly (6) Attend to Precision

(3) Construct an Argument () Make Use of Struciure
(%) Model with Mathematics (®) Use Repeated Reasoning

e ——

Mathematical Practices Handbook Review MP19



4| Answering the Essential Question

Use what you learned about the mathematical practices to complete the
graphic organizer. Write two different practices that you use for each category.
Then describe how each practice helps you explore and explain mathematics.

Explove
Practice Fractice

Essential Question

WHAT practices help me explore and

explain mathematics?

@' Answer the Essential Question. WHAT practices help me explore and
explain mathematics?

MP20 Mathematical Practices Handbook Review
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Chapter 8

Measure
Figures

Cut out the Foldable on Place your Folgable
page FLO of this book. On page 700.

S ——

\ o

./ Real World

(-l"-\_

7=u Essential
€

Question
How do measurements help

you describe real-world
objects?

““Mathematical Practices
1,2,3.4,5,6,8

“". Math in the

Soccer is a sport that is
played on a rectangular field.
The dimensions of a regulation
size soccer field are 91 meters

long and 55 meters wide.

What is the area of the soccer
field shown?

A= square meters

| —

Use the Foldable
throughout this chapter

to help you learn about
measuring figures.



What Tools'DoYou Need?

Study Skill: Studying Math

Power Notes Power notes are similar to lesson outlines, but they are simpler to
organize. Power notes use the numbers 1, 2, 3, and so on. You can have more than
one detail under each power. You can even add drawings or examples to your
power notes.

Power |: This is the main idea.
Power 2: This provides details about the wmaiv idea.
Power %: This provides Adetails about Power 2.
amd S0 owm,..

Complete the following sample of power notes for this chapter.
1: Circles
2: Circumference
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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.

ﬂ | hawe wo clue. 22 l've heard of it.

) 1 onone it

s TN

Concept @",v Defivition, or Exemple
area of a circle J
area of composite ] N o o
figures
lateral surface area (
pi ()
"
volume .
——
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/When en Will!
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Here is an example of how volume and surface area are used in

the real world.

Activity 1 When wrapping a present, how do you determine how
much paper to use? Describe a method that you could use to make
sure that you cut the right size piece of wrapping paper.

I Yasmin, Wafa and Hiyam in

Th: school
carnival is coming
up soon. It's our
job to design a




Example 1 Example 2
Find the area of the rectangle. Find the area of the triangle.

10 m

5 cm Bom
4m
12 cm

A= fw Area of a rectangle Area of a triangle
A = (10){4) Replace £ with 10 and wwith 4.

A =40 Simplify.

The area of the rectangle is 40 square meters.

Replace b with 12 and h with 5.

The area of the triangle is 30 square
centimeters.

14 m

4. Hana's yard is in the shape of a triangle. It has a height of 10 meters and a
base of 15 meters. What is the area of the yard?




Geometry

Inquiry La

Circumference

.. D Mathematical
@ HOW is the circumference of a circle related to its diameter? f';'c:““

The distance around a flying disc, or its circumference, is

377 centimeters. The distance across the disc through its center,
or its diameter, is 12 centimeters. How is the circumference of a
circular object, such as a flying disc, related to its diameter?

:._EEE__F 1 _'. Cut a piece of string the length of the circumference
of a circular object such as a jar lid. Use a centimeter
ruler to measure the length of the string to the
nearest tenth of a centimeter. Record this

measurement in the table below.

£ Circumference  Diameter £
| T @ @ d
Disc 277 owm 12 cw

V4

-

-LE_EEE ETI Measure and record the diameter of the lid.

-:Eéfei :_i%'li Use a calculator to find the ratio of the drcumference of the flying
~ disc to its diameter. Repeat for the circular object you measured
in Steps 1 and 2. Round answers to the nearest hundredth.

':_'-*'E_t'E_Pil']j Repeat Steps 1through 3 for other circular objects.

; g i . ;
Describe the ratios g You found. ldentify the number that is closest to the value of

each ratio.

Write a rule in the form — = [ | where T is the number you identified in the

alry

McGwH1 Eguseten

question above.

Compight
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S el
e "
4B
Colledpoveds

™ Make a Prediction Work with a partner. Measure the diameter of two
different circular objects. Predict each circumference. Check your
predictions by measuring. Then find each ratio % Record your values to
the nearest hundredth in the table below.
Predicted ~ Measured c

s ‘_m“'"““ @ | Circumference | Circumference () “"° a

o I N Y

oY)
Y
Collainovade

3. @ Reason Inductively How do the ratios (E: in the table compare to the onesin

the Activity? Identify the number that is closest to the value of all of the ratios.

Analyzeland Reflect]

4. (O Reason Abstractly Write a formula in the fmmg = [ , that gives the
approximate ratio of the circumference C of a circle to its diameter d, where &
is the number you identified in Exercise 3.

5. @ Reason Abstractly Multiply both sides of your formula by d to write
an equivalent formula in the form C = [ x d that gives the approximate

circumference C if you know the diameter d of a circle.

6. () Reason Abstractly The radius of a circle is one half of its diameter.
Write a formula that relates the circumference C of a circle to its radius r.

T @ HOW is the circumference of a circle related to its diameter?

612 cChapter 8 Measure Figures
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Lessonl
Circumference

Vocabulary Start-Up EJ

- HOW do measurements help

A cdircle is the set of all points in a plane that are the same distance zﬁjue‘i;ic"m ST
from a point, called the center. The circumference is the distance
around a circle. The diameter is the distance across a circle through Vocab
its center. The radius is the distance from the center to any point on </, Vocabulary j
the circle. :
circle
Fill in each box with one of the following terms: center, diameter, conter
and rodius. circumference
/_,.-—- diameter
Pt radius
= pi T
1 \
' ) Mathematical Practices
13,468

@) Real-World Link )

1. The table shows Fae Radius | Diametar | Cicumforence
the approximate | f{em)  fem) . {cm)
measurements child 14 28 28
of two sizes of i - -
hula hoops. ik 2 . - ve

a. Describe the relationship between the diameter and radius

of each hula hoop.

b. Describe the relationship between the circumference and

diameter of each hula hoop.

> ?

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

i @PEF‘.BE‘\'EIE with Problems @ Use Math Tools

g. @Reasun Abstractly @M‘Lend to Precision

g @Eunstrud an Argument @ Make Use of Structure

z @Mnl:lel with Mathematics Use Repeated Reasoning

— —

Lesson1 Circumference 613



Key CGHCEP*‘> Radius and Diameter

Words The diameter d of a circle is twice its radius r. The radius r of

Symbols d=2r r==

a circle is half of its diameter d.

Examples

The diameter of & circle
536 centimeters. Crcle

e raAlAS.

——

d=72r Diameter of dircle
o da=2-8 Replace r with 8.
e d=16 M
o _ .
- : ultiphy.
The diameter is 16 meters.
. Got 1+7 Dothese problems to find out.
Find the radius or diameter of each circle with the given dimension.
A _—
a. d=23cm b. r=3cm.
c. d=16m d. r=52
A,

614 Chapter 8 Measure Figures

1.

2.

The diameter of a circle is 14 centimeters. Find the radius.

_d s g
r 2 Radius of crcle
r= 12—4 Replace o with 14.
r=7 Divide.

The radius is 7 centimeters.

The radius of a circle is 8 meters. Find the diameter.

COREITED (RN 3 i sidog
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Words The circumference of a Model
circle is eqgual to  times
its diameter or W times
twice its radius.

Symbols C=mdorC=2nr
.

In the Inquiry Lab, you learned that% == 3. The exact ratio is represented

by the Greek letter & (pi). The value of 7 is 3.1415926... . The decimal

never ends, but it is often approximated as 3.14.

Estimation

Another approximation for  is % Use this value when the radius or T estimate the .
" ; a , L . circumberence of a civcle,
diameter is a multiple of 7 or has a multiple of 7 in its numerator if the

; s 3 -rgu, Ceil, L@ T Low €x !-mCE
radius is a fraction.

=3
(Exampla j

3. Find the circumference of a circle with a radius of 21 centimeters.

Since 21is a multiple of 7, use % for .

C=2%r Circumference of a dirde

C=2- 1;2 - 21 Replace = with 2;?_ and rwith 21.

3
C=32. .:«2‘3 - '1! Divide by the GCF, 7.
1
C =132 Simplify.
The circumference of the circle is about 132 centimeters.
| -e‘.:l.-.n‘-"»‘- -
Got 1+7 Do these problems to find out. o
. 4 22
Find the circumference of each circle. Use E for . | = N
e, f.
£

Comprignt © MoGewH1| Eguseien
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z al s s

(&) Example )

fl-. Big Ben is a famous clock tower in London, England. The
diameter of the clock face is 7 meters. Find the circumference
of the clock face. Round to the nearest meter.

C=mxnd Circumference of a cirde
C = 3.14(7) Replace 7 with 31 and d with 23.
C=22 Multipy.

So, the distance around the clock is about 22 meters.

[ Got i+7 Do this problem to find out.

g. A circular fence is being placed to surround a tree. The
3. diameter of the fence is 4 meters. How much fencing is used?
Wi Use 344 for 7. Round to the nearest tenth if necessary.

Find the radius or diameter of each circle with the given dimension.
(Examples 1and 2)

1. d=3m [2. r=Mm 3. d=20cm.
|

[ Sl
=y |

Find the circumference of each circle. Use 314 or % for ™. Round to the
nearest tenth if necessary. (Examples 3 and 4

4. 5.

[;\'ourselﬂ

-
=

6. 1 Building on the Essential Question A circle has a an ,mﬂiﬂ“? e Fﬁ“ “ba: ¥ Eﬁ
circumference of about 16.3 meters and a diameter C:A;‘ﬂ e 25 Haod e‘fe' §

of about 5.2 meters. What is the relationship between < box Appies. :
the circumference and diameter of this circle? . @ @ g

=+ = -

3

i

g

=
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Mame My Homework _

IndependentPractice

Find the radius or diameter of each circle with the given dimensions.

(Examples 1and 2)
1. d=5mm ‘2.d=’24m | 3. r=17cm
[
(e
I:T:;T"'f?* | |

Find the circumference of each circle. Use 314 or % for 7. Round to the
nearest tenth if necessary. (Bxamplc 3)

IS EC

£ The largest tree in the world by volume is 8. The Belknap shield volcano is located
in Sequoia Mational Park. The diameter at in the Cascade Range in Oregon. The
the base is 11 meters. If a person with volcano is circular and has a diameter of
outstretched arms can reach 1.8 meters, how 8 kilometers. What is the circumference of this
many people would it take to reach around volcano. Round your answer to the nearest
the base of the tree? (Exampie 4) tenth? (Bample 4

9. (J) Be Precise Refer to the circle at the right.
a. Find the circumference of the circle. Use 3 as the estimate of . m

b. Find the circumference of the circle using 3.14 for m. '

c. Another estimate of w is 3.14158. Find the circumference using
this estimate.

d. What do you notice about the estimate used for w and the
circumference of the circle?

Compignt © MG ww:H1l Eauseten
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Copy and Solve For Exercises 10-14, show your work on a separate
piece of paper.

Find the diameter given each circumference. Use 3.14 for =.

10. a satellite dish with a circumference of 9577 meters

11. a basketball hoop with a circumference of 141.3 centimeters

12. a nickel with a circumference of about 65.94 millimeters

Find the distance around each figure. Use 3.14 for =.
13. 14.

5m

100 cm

5m

@? H.O.T. Problems Higher Order Thinking

15. O Justify Conclusions Determine if the circumference of a circle with a
radius of 4 meters will be greater or less than 24 meters. Explain.

16. () Model with Mathematics Draw and label a circle that

has a diameter more than 5 centimeters, but less than 10 centimeters. P e
Estimate its circumference and then find its circumference qi;:"[_

using a calculator. Compare your results.

17. (O Persevere with Problems Analyze how the circumference of a circle
would change if the diameter was doubled. Provide an example to support
your explanation.

18. G Justify Conclusions Determine whether the relationship between the
circumference of a circle and its diameter is a direct variation. If so, identify the
constant of proportionality. Justify your response.

618 cChapter 8 Measure Figures

COREITED (RN 3 i sidog



Name My Homework

Find the radius or diameter of each circle with the given dimensions.

19. d =7cm. 25 ™. 20.d=30m 2. r=36m

Find the circumference of each circle. Use 314 or % for m.

22, |23. 124,

25. a button with a radius of 21 millimeters | 26. a dunk tank with a radius of 90 centimeters

27. The diameter of a music CD is 12 centimeters. Find the circumference

of a CD to the nearest tenth.

28. At a local park, Suhaila can choose between two circular paths to walk.
One path has a diameter of 120 meters, and the other has a radius of
45 meters. How much farther can Suhaila walk on the longer path than

the shorter path if she walks around the path once?

29. (O Identify Repeated Reasoning The diagram at the right is made up
of circles with the same center. The innermost circle has a diameter of
1 unit. Each circle moving outward has a diameter one more unit than
the previous. Without calculating, how much longer is the circumference

of each circle?

McGwweH1 Eaucaien

Camrignt

Lesson1 Circumfercnce 619



Power Up! Test Practice

30. A bicycle tire has a radius of 31.25 centimeters. Select values to complete | 0.5 ’ a

the equation below to find the circumference of the wheel.

Use 3.4 for m.

C=| Jx| e

How far does the tire roll in one complete revolution?

| 2 | 3125
314 | 625

31. A circle with center at point O is shown. Determine if each statement Q

is true or false.

a. ON is a radius of the circle. True
b. QM is a diameter of the circle. True
c. To find the circumference, multiply True

the length of OL by .

Spiral Review

Find the area of each trapezoid. s.61

32. Ncm 33. 54m
T 1 ]
r | l. : J
: Hcm ' 28m
'_| 5 . Y [N =
34 cm 37m

35. Find the area of glass used on the side of the parallelogram-shaped

building shown. 6.6

36. Find the area of a triangle with a base of 25 centimeters and a height

of 30 centimeters. 661

620
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Inquiry Lab
Area of Circles

. _ 2 Mathematical
@ HOW are the circumference and area of a circle related? r’:‘:‘ﬁ

Mrs. Huda wants to create a family message center on a wall in her house.

There are 4 family members, including Mrs. Huda. She decides to paint 1 circle for
each family member using magnetic paint. Each circle will have a 30-centimeter
radius. How do you find the area of a circle?

Let's develop a formula for finding the area of a circle.

I:F_SI:EP 1] Folda paper plate in half four times
to divide it into 16 equal sections.

B

'Il ep 2_'; Label the radius r as shown. Let C
represent the circumference of

the circle.
iz.i-‘_!:e_pl_-:itll Cut out each section.
— Reassemble the sections thmthtil _ 'A'A‘A'A“‘A
to form a parallelogram-
shaped figure. fctbasc]

What expressions represent the measurements of the base and the
height?

Base: Height:

Substitute these values into the formula for the area of a parallelogram,

A = b ¥ h. Write the new formula.

Replace C with the expression for the circumference of a circle, 27,
Simplify the equation and describe what it represents.

Comprignt © MoGewH1| Eguseien
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{u Investlgate

Coﬂnhorni-?

Work with a partner. Use the circle to draw and label a parallelogram that
would result from cutting and reassembling the circle. Use 314 for «.

1. 2.
Base: Base:
Height: Height:
Area of Parallelogram: Area of Parallelogram:

[Analyzejand Reflect)

)
Collalperade

3 @ Reason Inductively Use the formula you wrote on the previous page to
find the area of the circles in Exercises 1and 2 above. Use 314 for m.

Area of circle in Exercise 1:

Area of circle in Exercise 2:

4. Compare the area of the circles you found in Exercise 3 to the area of the
parallelograms in Exercises 1and 2. What do you notice? Explain.

Create

5. (& Model with Mathematics Find a real-world example of a circle. Measure
the radius of the circle. Draw a resulting parallelogram from reassembling the
circle. Then calculate the circle’s area.

HOW are the dircumference and area of a circle related?

622 cChapter8 Measure Figures
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Lesson 2
Area of Circles

HOW do measurements help
yvou describe real-world
ohjects?

1. Hidaya wants to find the distance
the cat runs when it runs one circle
with the leash fully extended. Should

‘WoCah

E Vocabulary _]

she calculate the circumference or semicircle
area? Explain.
- ) Mathematical Practices
13.4
2. Suppose she wants to find the amount of running room the cat -
PP q

has with the leash fully extended. Should she calculate the
circumference or area? Explain.

3. Describe a real-world situation that would involve finding the area
of a circle.

4. Describe a real-world situation that would involve finding the
circumference of a circle.

s

=

% ’Which (O Mathematical Practices did you use? ’

& Shade the circle(s) that applies.

g @Perseuere with Problems @ Use Math Tools

g. @Heasun Abstractly @M‘L&nd to Precision e e
g @Eurﬁuud an Argument @ Make Use of Structure PE _:-f;;"" i

E:; (2) Model with Mathematics Use Repeated Reasoning i

G ——
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Symbols

key CﬂthP’r Find the Area of a Circle

The area A of a circle equals the
product of w and the square of its
radius r.

A=mre

Cross auk the Formular thalk
avea of a cirdle.

ﬁ 2 _ﬂ,.,l ﬁ — '5."‘*1

|
prd =
A = -7_'1 :’I Eblﬁ
e
.y

AL

624 Chapter 8 Mcasure Figures

[Examplas

1.

2.

Find the area of the circle. Use 3.14 for .

Estimate 3 % 2 x 2=12

A= wr Area of a cirde
A=314.22 Replace r with 2.
A=314-4 22=32.20r4
A = 1256 Multipty.

Check for Reasonableness 12.56 = 12 v

The area of the circle is approximately 12.56 square centimeters.

Find the area of a circle with a radius of 14 centimeters. Use 272
for m.

Estimate 3 x ¥ x 14 =588

A=mr Area of a circle
22 p
A = 2o 142 Replace w with z—f and r with 14.
22
A==-.196 1 =1-Mor196
2z A i
A= 7 - 196" Divide by the GCF, 7
1
A = 616 Mutiphy.

Check for Reasonableness 616 = 588 v

The area of the circle is approximately 616 square centimeters.

Geo¥ 1+7 Do this problem to find out.

a. Find the area of a circle with a radius of 3.2 centimeters.
Round to the nearest tenth.

COREITED (RN 3 i sidog
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with a diameter of 24 mrlllmeters.'Use 314 Calculating with
for w. Round to the nearest tenth if necessary. : :

whew eualuating expressions
The radius is %{24} or 12 millimeters. - inyelving , using the 7 key
A=m7r? Area of a circle #io el wlteaie

o difFevent approximation.
A=3M.122  Replacerwith 12 _
A= 45216 Mutiply. -
The area is approximately 452.2 square millimeters.

Got i+7 Do this problem to find out. A
"‘,ﬂl‘ .

b. The bottom of a circular swimming pool with a diameter of ol
9 meters is painted blue. How many square meters are blue? ' -

Area of Semicircles

A semicircle is haif of a circle. The formula for the area of a

semicircle is 4 = %ﬂrz.

[ Example )
II-. Find the area of the semicircle. Use 3.14 for «. m

Round to the nearest tenth.
A= El'm'z Area of a semicirde '
A == %{3.14}32 Replace rwith 8.

A=05314)64) 8’=8-8or 64
A=1005 Simplify.

The area of the semicircle is approximately 100.5 square
centimeters.

Got i+7 Do this problem to find out.

¢. Find the approximate area of a semicircle with a radius of —
6 centimeters. f

Lesson 2 Arca of Circles 625



B. On a basketball court, there is a semicircle above the
free-throw line that has a radius of 2 meters. Find the area of
the semicircle. Use 314 for w. Round to the nearest tenth.

A= %mz Area of a semicirde

A = 0.5(314)(29) Replace  with 3.4 and r with 2.
A = 0.5(3.14)4) 22=2.20r4

A =628 Multiply.

So, the area of the semicircle is approximately 6.28 square meters.

Guided|Practice

Find the area of each circle. Round to the nearest tenth. Use 314 or —-z_j—rl-

for «. (Examples1-3)

1. /*"'“ II 2. “\ | 3. diameter = 16 m
5cm
" &

|?E|'|'|:

iy (\U | (._,/

4. Ayoub draws the semicircle shown at the H4m

right. What is the area of the semicircle?
Use 3.4 for . (Examples 4 and 5) \\

5. (2] Building on the Essential Question Name one way [;"ﬂme'ﬂ

the circumference and area of a circle are the same and
Ave you veady to wmove ow!
shade the section that applies.

el

one way they are different

626 Chapter 8 Mecasure Figures
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Hame My Homework

Independent Practice’

Find the area of each circle. Round to the nearest tenth. Use 314 or %
for ‘®. (Examples 1-3)

e [ - —
Y Y = f’f?ﬂ_@a - N

4
o

i
) ( |
et O] | ) m |
"M'_:._* < ;\/m N / (\ J

4. diameter = 10.5cm | 8. radius = 6.3 mm 6. radius = 311 m

7. Refer to the pets problem at the beginning of this lesson. Find the area,
to the nearest tenth, of grass that Hidaya's cat may run in if the leash

is 2.7 meters long. (Example 3)

8. A rotating sprinkler that sprays water at a radius of 3.3 meters is used to
water a lawn. Find the area of the lawn that is watered. Use 3.14 for .

{Exampie 3}

Find the area of each semicircle. Round to the nearest tenth.
Use 3.14 for w. (Bample 4

© 12 cm 10. 36m 1.
y \&_;/‘ 204m

12. The tunnel opening shown is a semicircle. Find the area,
to the nearest tenth, of the opening of the tunnel enclosed
by the semicircle. [Example 5)

Lesson 2 Arca of Circles 627



13. ( Justify Conclusions Harry's Pizzeria is having a sale on medium and large
pizzas. Medium pizzas are 10 inch and cost AED795. Large pizzas are 16 inch
and cost AED14.95. Which size pizza is the better deal? Explain. (Hint: Find the
cost per square centimeter of each pizza.)

@ H.O.T. Problems Higher Order Thinking

14. () Model with Mathematics Write a real-world problem that involves
finding the area of two circles. Then solve your problem.

15. @Eeamn inductively If the length of the radius of a circle is doubled, how
does that affect the circumference and area? Explain.

(O Persevere with Problems Find the area of the shaded region in each
figure. Round to the nearest tenth.

% e . < 8.
; # 8m ._L... -.'.I ! ! ._._,
-I | h 'I ! : _.‘\
. ) I ; Y. i\ ;.- .p"r: ;
e m—s] [+—5.25 cm—| -—1251:"1 —

19. @Persmre with Problems Explain how you could find the area of the
quarter circle shown at the right. Then write a formula that could be used to
find the area of a quarter circle and use the formula to find the area to the
nearest tenth.

628 cChapter8 Mecasure Figures
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Name My Homework

Find the area of each circle. Round to the nearest tenth. Use 314 or 42

7
for .
2. _— [21. T 22 o= Y
;-” B84m 1'.; Jﬁl = ‘1'|'1..~1 126cm ‘fy .: :r I\X“ﬁ
\ Jr— v ] \ / ]
| ) -‘\x.___ o A=3 1442 | \‘\..__ _ﬁ_; L
"‘-*"“‘EH{T:'JF wdy A=554 wm? |
T4 x42x42 =SS4mE
23. diameter =108 m | 24. radius = 3i m 25. radius = 9.3 mm

5

26. Find the area of the Girl Scout patch shown if the diameter is 3 centimeters.
Round to the nearest tenth.

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

Use 314 for .
21 96m |28. 29. 128m
e 1 e

J I 'I LY F
\__. i / x___.. 7
C— | 41mm l S

30. A window that is in the shape of a semicircle has a diameter of 70 centimeters.
Find the area of the window. Round to the nearest tenth.

31. () Justify Conclusions Which has a
greater area, a triangle with a base of
100 meters and a height of 100 meters or
a circle with diameter of 100 meters?
Justify your selection.

32. A radio station sends a signal in a circular
area with an 80-mile radius. Find the
approximate area in square kilometers that
receives the signal. (Hint: 1 square mile =
2.6 square kilometers)

McGwweH1 Eaucaien
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1 S
Power UP® Test Practice
33. A large pizza at a restaurant has the dinﬂgnsions
shown. Find the area of the pizza. Use = for 7.

Why does it make sense to use % as the estimate for ?

Explain your reasoning.

34. Refer to the figures shown below. Which figures have the same area?
Select all that apply.

16 cm Bcm

-6 cm
4cm

Spiral Review

35. A frame for a collage of pictures is in the shape of a trapezoid. The two
bases are 38 centimeters and 50 centimeters. The height of the trapezoid is

30 centimeters. What is the area enclosed by the frame?

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

36. A E7El - - |
o I |
110 cm S |BTm
a L ,
s 79 cm
5m
12cm |

ull wdoy
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Lesson 3
Areaof ' Composite Figures

"~ (&) Reat-Worla Link |
— HOW do measurements help

Stained Glass Windows An image of a stained glass window is zﬁjue‘i;ff"m e wonc
shown below. :

1. Identify two of the shapes that make up the window. % Vocabulary ]
composite figure
O Mathematical Practices
2. How could you find the area of the entire window 1244
except for the shapes you identified in Exercise 1?7

3. Draw a figure that is made up of a triangle
and a rectangle on the grid below. Then find
the area of your figure by counting square units.

Area: square units

> ?

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

i @PEF‘.BE‘\'EIE with Problems @ Use Math Tools

g. @Reasun Abstractly @M‘Lend to Precision

g @Eunstruct an Argument @ Make Use of Structure

E:; @Mnl:lel with Mathematics Use Repeated Reasoning

— —
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|
Find the Area of a Composite Figure

Shoe
¥ rour
i o

632 Chapter 8 Mecasure Figures

A composite figure is made up of two or more shapes.

To find the area of a composite figure, decompose the figure into
shapes with areas you know. Then find the sum of these areas.

Shape Words
The area 4 of a parallelogram is the
Fslem product of any base b and its height f.
Titandis The: area A of a friangle is half the
d product of any base b and its height f.
The area A of a rapezoid is half the
Trapezoid product of the height b and the sum
of the bases, by and b,
e The area A of a drde is equal to
times the sguare of the radius r.
parallelogram half of a drcle or semicircle

T
£ / d

‘\”“ rectanghe {

Formula
A=bh
A=bh

]
A=hiby+ by)
A=7r"

sguare triangle
Example )
1. Find the area of the com posite figure. ,
!
The figure can be separated into a a. ?
semicircle and a triangle. I
n
Area of semicircle Area of triangle ”
A= ;—mj A= Elbh
1 5 Gm 1 6 m
=5+314-3 A=5-M-6
Nm
A =141 A=33
The area of the figure is about 14.1 + 33 or 471
square meters.
 Got i+7 Dothis problem to find out. -
3
a. Find the area of the figure. Round to the 200 3 =
nearest tenth if necessary. ;
Bem 20 cm =
25om E’T‘
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|\-‘H—-
2. Aminiature golf hole is composed
of a trapezoid and a parallelogram.
How many square meters of turf does

the hole cover?
Area of trapezoid Area of parallelogram
A = Zhib, + b)) A = bh e
A =1{1(06 +1)06m ™ A=2.08 " -
A =08 tm A=16

S0, 0.8 + 1.6 or 2.4 square meters of turf will be needed.

Got 1+7 Do this problem to find out.

b. Saeed's father is building a shed. _I_l;_m """
How many square meters of wood are --
needed to build the back of the shed
shown at the right?

Find the Area of a Shaded Region

Use the areas you know to find the area of a shaded region.

Examples J

3. Find the area of the shaded 1% .
region. i
Find the area of the rectangle and | N Y
subtract the area of the four 172 cm
congruent triangles.
Area of rectangle Area of triangles
A=tw A=4- {%zm]
A=12+5 £=2.w=5 A=4-2-1-1  b=1h=1
A=60 Simplify. A=2 Simplify.

The area of the shaded region is 60 — 2 or 58 square centimeters.

St

-

Congruent Triangles
Comavinent briangles have
corvespanding fiAes and
mngles thak ave congruent.
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Ly, The blueprint for a hotel
swimming area is represented
by the figure shown. The 20m
shaded area represents the
pool. Find the area of the pool.

Find the area of the entire 42m
rectangle and subtract the
section that is not shaded.

25m

Area of the entire rectangle Area not shaded

A= Ffw A= fw
A=42-250r1,050 A=22-200r 440

The area of the shaded region is 1,050 — 440 or
610 square meters.

Ty,

ﬁm || Geot i+7 Do this problem to find out.

120m

c. A diagram for a park is
shown. The shaded area o
represents the picnic 50m
sections. Find the area

of the picnic sections. |_.7 som — »
\ o

1. Yousif installed the window shown. How many square centimeter is iﬁ’_‘\\
om
the window? Round to the nearest tenth. Use 3.4 for . -
FATE
P {Examples 1and 2)
o iy 60 cm
Tm

2. Atriangle is cut from a
rectangle. Find the area
of the shaded region.

e e

°" | Rate Yourself!

{Examples 3 and 4)
How confident ave you about
Am finding the avea of composite
figures? Check the box Hhat
3. Building on the Essential Question Is your answer to applies.
Exercise 1 an exact or approximate answer? Explain. |: . @ @

“OREITED [IFEE 3 st
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Mame _ My Homework

IndependentPractice

Find the area of each figure. Round to the nearest tenth if
necessary. (Example 1)

1. 12cm (2. |
- 6m / l % Bm
45aom | :

| i - 8m
——y 2 cm { 0 L =

! '\‘#.,"’" o 5 ! 24m

1
3 4,
__‘!im_:' | im
—L=B on | o 1

! 15m

36m |

ﬁ MNasser is constructing a deck like the one shown. What is the area of
the deck? (Exampl: )

Find the area of the shaded region. Round to the nearest tenth if
necessary. (Bxamples3and 4)

8. 9. | 12cm |

3cm

4cm

Copyrignt © MoGww:H1 Eduseien
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10. @ Persevere with Problems Noura’s mom is carpeting her
bedroom and needs to know the amount of floor space. How
many square meters of carpeting are needed for the room? If she
is also installing baseboards on the bottom of all the walls,

how many meters of baseboards are needed?

@7 H.O.T. Problems Higher Order Thinking

1. @ Persevere with Problems The composite figure shown is made

from a rectangle and part of a circle. Find the approximate area and
perimeter of the entire figure. Round to the nearest tenth.

12. @ Reason Abstractly The side length of the square in the
figure at the right is x units. Write expressions that represent the
perimeter and area of the figure.

13. @ Persevere with Problems In the diagram shown at the right,

a 0.6-meter-wide flower border surrounds the heart-shaped pond.
What is the area of the border?

14. (© Model with Mathematics Find a real-world object that is a
composite figure. Measure the dimensions of the figure. Draw
a model of the figure with appropriate labels. Then find the area

of the composite figure.

o

LS 1+
L

636 Chapter 8 Mcasure Figures

COREITED (RN 3 i sidog



Hame My Homework

Extra Practice

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

e B 1.5 w” [16. 12cm
H_T T—| TE O
L & Im Nem
EIJ_D/ _l_ 17 am
Avea of civcle Avea of square | ).rﬂ.
* iy £ i
" A= el A=lw I |16 cm ——»|

A=3.14+35 w385 A=T+Tovdd
TES+A49=5§75

17. 10 cm 12cm
.*_r
= E’_l 12am
E 10 cm
& cm
' r| 6am
20 cm 18 cm

19. A necklace comes with a gold pendant. What is the area of the pendant in d o

sguare centimeters?

om
3am
1om

Find the area of the shaded region. Round to the nearest tenth if necessary.

20. Z2em [21. 5m
‘ ..r"r 4 2om i
8om [ 12m
N /
T 16cm | T 25m I

Compignt © MG ww:H1l Eauseten
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Power UP'- Test Practice

22. Mansour's backyard has a rectangular vegetable garden and
a triangular cat exercise area.

Match each part of the yard with the comrect area. | 9.5 | 60.4
Cat Exercise Area: | m? | 20.2 I 98.3
Vegetable Garden Area: | . m2 | 41.2 _ l 676.8
49 781.9
Total Backyard Area: 'm? | I
How much of the backyard is not being used for the vegetable
garden or pet exercise area?
23. The figure is made up of a square and four semicircles. Fill in each box to
complete each statement. Round to the nearest hundredth. P f
3 o * J6cm
a. The area of the square is cmZ. ( ) |
b. The area of each semicircle is about | em?
c. The total area of the figure is about cm?
Spiral Review
24. What is the area of a triangle with a base of 52 meters and a height
of 38 meters? 6.G64
25. Find the area of the parallelogram at the right. Round to the N
I
nearest tenth. 6.61 e l
3 I
l
|
|
23cm
26. Find the height of a parallelogram with 21. Find the base of a parallelogram with a
an area of 104 square meters and a base height of 3.2 meters and an area of
of B meters. 6.61 15.04 square meters. 6.6.1

ull wdoy
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Lesson &4
Volume of Prisms

Vocabulary Start-Up

HOW do measurements help

Recall that a prism is a polyhedron with two parallel, congruent bases. o e

objects?
The bases of a rectangular prism are rectangles, and the bases of a
triangular prism are triangles. Vocab
Write rectangular prism or triangular prism on the line below each
figure. volume
) Mathematical Practices
12,3, 4
— —-:-"‘

&) Real-World Link )

1. Suppose you observed the camping tent shown from directly above.
What geometric figure would you see?

2. What formula would you use to
find the area of the figure?

> ?

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

@PEF‘.BE‘\'EIE with Problems @ Use Math Tools
@Reasun Abstractly @M‘Lend to Precision
@Eunstrud an Argument @ Make Use of Structure
@Mnl:lel with Mathematics Use Repeated Reasoning

—
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Decomposing
Figures

Thaink of Hhie velwme oF Hae
priswa avs congisting of Hwee
congruent flices, Each slice
conteing bhe base avea,

20 squewe cenbimeters, aund
& height of | centimeter.

640 Chapter 8 Measure Figures

Volume of a Rectangular Prism

Words The volume V of a rectangular Model
prism is the product of the
length £, the width w, and the
height h. Itis also the area of
the base B times the height h.

Symbols V= fwhorV =8h

The volume of a three-dimensional figure
is the measure of space it occupies. ltis
measured in cubic units such as cubic
centimeters (cm?) or cubic inches (ind).

It takes 2 layers of 36 cubes to fill the box. So, the volume of the box is
72 cubic centimeters.

[ Example

1. Find the volume of the rectangular
prism.

V= Ewh Volume of a prism

V=5.4.3 F=S5w=4 andh=3
V=60 Multiphy.

The volume is 60 cubic centimeters or 60 cm?.

Got 1+7 Do this problem to find out.

a. Find the volume of the rectangular prism shown below.

COREITED (RN 3 i sidog
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Volume of a Triangular Prism <ke'y Concept

Words The volume V of a triangular Model |
prism is the area of the base B
times the height h. |
Symbols V= Bh,where Bis the area of : Height
Ik\_ the base. | ID':' wet C’U"I'F“ﬂ Hae hﬂiﬂlﬁf
i of the briamaular bease with
|| the height of the prism.
The diagram below shows that the volume of a triangular prism is also | -
the product of the area of the base B and the height h of the prism.
[
[Exampln ] :
i Befove 'P"ngn*.'l.u.g Hae yel e
5 . igw, TAemHPy Hoe s,
2. Find the volume of the triangular prism shown. | Capan ET X :
1 | [ Excovple L, Hag page is
The area of the triangle is 5" 6.8 s0 | o Hiomgle, s you veplace B
o | i 2k |
replace B with 5= 6-8. | = _
V= Bh Volume of a prism |
V_(%-G-B)h Repta::eﬂwilh%-ﬁ-ﬂ.
V= (% -6 8)9 The height of the prism is 9.
V=216 Multiply.
The volume is 216 cubic meters or 216 m°>.
] - ? - :E.'."m; *
| Got 1+7 Do this problem to find out. | e
b. Find the volume of the triangular prism. b

Comyrignt € MoGraw:H1l Edusstan
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9.4::}*-4-;——“*"'

18.8 cm

Lunch Box A

V= £Ewh
V=188-94-25
V = 4,418 cm?

23Bcm

|
9.4%._——&_—:“ =

Find the volume of each lunch box. Then compare.

Lunch Box B

V = Ewh
V=20-94-238
V = 44744 cm®

Since 44744 cm® > 4418 cma, Lunch Box B holds more food.

Find the volume of each prism. Round to the nearest tenth if necessary.

(Examples 1-2)

Mom

(-
llu:M:' *
-

3. One room measures 3 meters by 2.5 meters by 5 meters.
A second measures 4 meters by 3.5 meters by 4.5 meters.
Which volume is greater? Explain. (Bampic 3)

.E | Building on the Essential Question Compare and

contrast finding the volume of a rectangular prism and

a triangular prism.

642 Chapter 8 Mcasure Figures
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' Rate Yourself!

| How confident ave you about
Finding velume for prisws?
Check the box that applies.

@ © ©
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Hame My Homework

Independent Practice’

Find the volume of each prism. Round to the nearest tenth if necessary.

[Examples 1-2)

h S
Y I|I
BI'I'I/ 4 \I:|
FAR - T
R

_'\-f‘.

- i

Bm 8

4m

i
ol

4. Which container holds more detergent?
Justify your answer. (Example 3)

CLEMN

2250
BIEIGHT

5. () Model with Mathematics Refer to the graphic novel frame below.
The table shows possible dimensions for the dunk tank.

a. Find the volume of each given dunk tank.

b. Which dimensions are reasonable for a dunk tank? Explain.

Lesson 4 Volume of Prisms 643



6. The diagram shows the dimensions of an office. It costs about
AED 3.88 per year to air condition one cubic meter of space. On
average, how much does it cost to air condition the office for

‘ 96m
one month? I '

@ H.O.T. Problems Higher Order Thinking

7. (© Reason Inductively A rectangular prism is shown. a4
a. Suppose the length of the prism is doubled. How does the volume I l o
change? Explain your reasoning. = “acm

b. Suppose the length, width, and height are each doubled. How does the

volume change?

c. Which will have a greater effect on the volume of the prism: doubling
the height or doubling the width? Explain your reasoning.

8 cm
8. (O Persevere with Problems The prism shown has a base thatisa /| “T_ = x\l\
a I N
traperzoid. Find the volume of the prism. _/ Tem 4 '
C-=F--1-———
4em™ /S | 3
Som Scm

9. () Model with Mathematics Find the volume of a real-world
object that is in the shape of a rectangular or triangular prism
using appropriate units. Draw a model of the prism including

the dimensions.

St
oo
-

644 Chapter 8 Mecasure Figures
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Name My Homework

Find the volume of each prism. Round to the nearest tenth if necessary.

2
N b
5an - aaae
V= luh ' s 4
v=3%-%-10 | 1‘.‘/ :/"f
Howewers: iy ! 42am =
.Hfm =10 45 cm
12. Y 13. -
28m N " ;,
§ i 1I\"u y, F i
,f:ywl_f\{f' _"'“----E-, I A 4 | 34 mm
L= :—-_In._:l_ N ___d_—d_———’ —~— e
el ' e
45m [ 4.8 mm 25 mm
14. A toy company makes rectangular 15. The base of a rectangular prism has an

sandboxes that measure 1.8 meters by 1.5 meters
by 0.36 meter. A customer buys a sandbox

and 1 cubic meter of sand. Did the

customer buy too much or too little sand? Justify
your answer.

Find the volume of each prism.

16. -:""H"“'--_..

area of 19.4 square meters and the prism
has a volume of 306.52 cubic meters. Write
an equation that can be used to find the
height f of the prism. Then find the height
of the prism.

18. () Reason Abstractly Write a formula for finding the volume of a cube.
Use an exponent and the variable s to represent the side lengths. Then use
the formula to find the volume of a cube with side lengths of 7 centimeters.

Comyrignt € MoGraw:H1l Edusstan
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Power UP'- Test Practice

19. The volume of a box is 1.5 cubic meters. Which of the following are possible
dimensions of the box? Select all that apply.

2m. by 1.5 m. by 0.5 m. 3 m. by 0.5 m. by 1.5 m.
2m.by1m.by1m. 3 m. by 1m. by 0.5 m.

20. The table shows the dimensions of 4 containers.

Sort the containers from least to greatest volume. Sesi L8 £1ny ‘ w(m) foga
A 2 2 2
Container | Volume (m) B : - :
Lemst C | 3 4 05
| | | D . 3 2 05

Crveatest

Which container has the greatest volume? |

Find the perimeter of each figure. 4mp32

21. 43m (22, 23. Bom
43m 43m L 26cm
6.6 cm dcm
43m 43m
3m = 4cm
43m 4cm

24. Write a formula for finding the perimeter of a square. Use your formula to
find the perimeter of a square with side length of 0.5 centimeter. 663
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Geometry

Solve] aSlmpler 'P_.r,dfblém

Case #1 Playgrounds

Mahmoud is helping to mulch the play
area at the community center. S
The diagram shows the

dimensions of the play area.

what is Hhe avea of Hhe play 15m
avea bo ve mulched? Round to the nearest Fewth

il necessary,

Understand what are the facts?

You know the shape and dimensions of the play area.

plﬂl‘l What is your strategy to solve this problem?
Find the area of the two rectangles and the semi-circle, and then add.

Solve How can you apply the strategy?

Area of Rectangle 1 Area of Rectangle 2 Area of Semi-Circle
A=fw A= fw A= Ezf-
A=15:3 A=24.2]1 A=?ﬂf-2{1—ﬂ512
A= | A= A= |

The total area is L+ + lor | 'square meters.

Check Does the answer make sense?
The play area is about 3.9 » 3 or 1.7 square meters. So, an answer

of square meters is reasonable.

(& Reason Inductively Why is breaking this problem into simpler parts
a good strategy to solve it?

Problem-Salving Investigation Solve a Simpler Probiem 647



Nahla is painting 8 wall in her house. |

3 7
i\ pe painteds |
it is the avea thoat WEEETT

Understand

Read the problem. What are you being asked to find? —

| weed to Find

What information do you know?
The picture shows the wallis _ _lowg amd _ high.
Theve is & window tHhat is by - =

Plan

Choose a problem-solving strategy.

| will use the stvategy.

Solve
Use your problem-solving strategy to solve the problem.

Find the avea of Hhe wall. Thew subtract tHhe avea of tHhe window.

The Aimensions of the wall are ‘wmeters by | _ weters.

So, the avea of the wall is | x = WL,

The dimensions of tHhe window ave weters by wmeters.
Seo, tHhe avea of Hhie window is X = (mZ,

Se,

Check

Use information from the problem to check your answer.
Use estimation to check the reasonableness of your amswer, The
avea of the wall is approximately 3 x3.6 = (mZ, The answer

is reasanable,

FOREITEG ||REE 3 il idog
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SduzeTen

Comrignt © MeGawk

LR Work with a small group to solve the following cases.

-

~ L Show your work on a separate piece of paper.

Calaipawemde

Case #3 Woodworking

Two workers can make two chairs in two days.

Reham wants to leave an 18% tj

, P for a AEDMg :
is 5%, which is S — .5 restaurant bill, The

bill before the tip,

Case #5 Continents
The land area of Earth is 147214 613 square kilometers.

Continent
Asia
Africa

North America

Case #6 Fountains

Mr. Ali has a circular fountain with a radius of

= i
\«% : 1.5 meters. He plans on installing a brick path around
- %&, the fountain.
e AW ¥
l: '4-:'-' ey

lq

Percent of
Earth's Lang

30

202
16.5

Problem-Solving Investigation Solve a Simpler Problem 649




Mid-ChapteriCheck

Vocabulary Check

1 @ Be Precise Define circumference. Explain how to find the circumference
of a circle. [Lesson 1)

2. Fill in the blank in the sentence below with the correct term. {Lesson 3)

A is made up of two or more shapes.

Skills Check and Problem Solving

Find the circumference and area of each circle. Use 3.14 for w. Round to the
nearest tenth if necessary. (Lessons1and 2)

3. circumference = | 4. circumference = | B, circumference =

area = drea = ‘ area =

Copain I
'|"”f,,,..‘?7r-'*

6. The dimensions of a box are shown in the figure at the right.
What is the volume of the box? [Lesson 4)

7. (O Persevere with Problems The figure at the right represents the design
for a new hole for a miniature golf course. The new turf to cover the hole costs
AED16.2 per square meter. How much will it cost to cover the entire area? (Lesson 3)

SOREITEG [|REEa 3 8 sdeg
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Inquiry Lab

Volume of Pyramids

N N

WHAT is the relationship between the volume of a prism omﬁ I
* and the volume of a pyramid with the same base area 13,5

and height?
A movie theater offers two different containers of
popcormn: a square prism and a square pyramid. Both _T_'
containers are 10 centimeters tall and have a base area 10 cm Fﬂpﬂﬂm
of 100 sguare centimeters. Determine the container that _l_ _f_'
holds more popcom. 10 em

'
0 |

Nets are two-dimensional patterns of three-dimensional figures.

T — e,

-{Ee_p lj Draw the nets of the popcorn containers shown below onto
B card stock. Cut out and tape each net to form its shape. The prism
and pyramid will be open. The pyramid is composed

of congruent isosceles triangles with bases of 10 centimeters

and heights of 11.25 centimeters.

10 em : \ e

10 cm

{_SI_:EEE ij Fill the pyramid with rice. Pour the rice from the pyramid
~ into the prism and repeat until the prism is full. Slide a ruler
across the top to level the amount.

It took pyramids of rice to fill the prism.
So, the square container holds more popcom

than the square container.

Inquiry Lab Volume of Pyramids 651



N
P o
(L ERE oY
Collalpereate

@ Use Math Tools Work with a partner to repeat the Activity with the
rectangular prism and the rectangular pyramid shown.

I i
| 2cm : j;__f‘(— i —
T et 2|y o=
3cm i s ,J-‘]\"d_

9cm

1. How many pyramids of rice did it take to fill the prism?

2. What is true about the bases of your rectangular prism and rectangular
pyramid? the heights?

3. Refer to the Activity. What is true about the bases of the square
prism and square pyramid? the heights?

Analyzeland Reflect

80
.___,;—..\_\:"—-. ;
Callalpovate

4. What fraction of the volume of the rectangular prism is the volume of the
rectangular pyramid?
5. Refer to the Activity. What fraction of the volume of the square prism

is the volume of the square pyramid?

Create

6. (O Reason Inductively How can you find volume of a pyramid given a

prism with the same base area and height? Write a formula for the volume of a

pyramid based on the formula for the volume of a prism.

A WHAT is the relationship between the volume of a prism and the

volume of a pyramid with the same base area and height?

652 Chapter 8 Mecasure Figures
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Lesson 5
Volume of Pyramids

Real-World Link

HOW do measurements help

Sand Sculpture Mohammad is helping his mother build a sand Eﬁ:ﬂ;mm BT ONIC
sculpture at the beach in the shape of a pyramid. The sgquare pyramid )
has a base with a length and width of 30 centimeters each and a oo
height of 35 centimeters. ﬂ’ Vocabulary _]
1. Label the dimensions of the sand sculpture on the square lateral face

pyramid below. ' '9 . :

tirmeters Y34 6
Ccentim 1
e

R 1 =
cenlimeters
cenlimelers

2. What is the area of the base of the pyramid?

3. What is the volume of a square prism with the
same dimensions as the pyramid?

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

MARE DLIFEY Aty

g @PEF‘SE‘\'EIE with Problems @ Use Math Tools

g. @Heasun Abstractly @M‘L&nd to Precision

g @Eurﬁuud an Argument @ Make Use of Structure

i:,; @Mnl:lel with Mathematics Use Repeated Reasoning

G ——
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key Cchcep’r Volume of a Pyramid

The volume V of a pyramid
is one third the area of the
base B times the height of
the pyramid h.

Symbols V=18h

In a polyhedron, any face that is not a base is called a lateral face.
The lateral faces of a pyramid meet at a common vertex. The height
of a pyramid is the distance from the vertex perpendicular to the

base.

[ Examples ]

1. Find the volume of the pyramid. Round to the nearest tenth.
V= %ﬂﬂ' Volume of a pyramid

V=1(32-14)28 8=32.14h=28

V=432 Simglify.
3.2in.

The volume is about 4.2 cubic centimeters.

2. Find the volume of the pyramid. Round to the nearest tenth.
V= %Bh Volume of a pyramid

=T . | =
v 3(2 -3.1-5.4)11 B=2-81-64,h="1

V= 195.04 Simiplify.

The volume is about 95.0 cubic meters.

[ x
eork. Got 1+7 Do this problem to find out.
oL _ a. Find the volume of a pyramid that has a height of 9 centimeters

and a rectangular base with a length of 7 centimeters and a width
of 3 centimeters.

COREITED (RN 3 i sidog
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Find the Height of a Pyramid

You can also use the formula for the volume of a pyramid to find a

missing height

Examples

3. The rectangular pyramid shown has a volume of 90 cubic

centimeters. Find the height of the pyramid.

v=28h
90 = (9. 5)h
90 = 15h
20 _ 15

15 15
6=nh

Volume of a pyramid
V=0808=9-5
Multiply.

Divide by 15.

Simplify.

The height of the pyramid is 6 centimeters.

Il-. A triangular pyramid has a volume of 44 cubic meters. It has
an 8-meter base and a 3-meter height. Find the height of the

pyramid.

=1
V=3Bh

_11
44 ﬂl-a-a)h
44 = 4h

44 _ an
4 4
N=nh

Volume of a pyramid

V=44B8=--8-3

Puod | it

Multiphy.
Diivide by 4.

Simplify.

The height of the pyramid is 11 meters.

Got i+7 Do these problems to find out.

b. A triangular pyramid has a volume of 840 cubic centimeters. The
triangular base has a base length of 20 centimeters and a height
of 21 centimeters. Find the height of the pyramid.

c. Arectangular pyramid has a volume of 525 cubic meters. It has
a base of 25 meters by 18 meters. Find the height of the pyramid.

Multiplying
Fractions

[
T fimdl T3 ¥-3,

PP ]|

b g,
Ll Eiply 37 oA B
ta SE*"EI' and L4, Flaen

ﬁha.;'e#u.

.E'I'l';_mu ‘*
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Al Ay,
~:n'" ‘:'-"',f

5. Kamilah is making a model of the Food
Guide Pyramid for a class project.
Find the volume of the square pyramid.

V= %Bﬁ' Volume of a pyramid

v—%{:m-:m}lﬂ B=30.30,h=30
V' = 9,000 Muitiply.

The volume is 9,000 cubic centimeters.

Find the volume of each pyramid. Round to the nearest tenth
if necessary. [Examplos 1and 2)

23m

Find the height of each pyramid. [Bamples 3and 4)

3. square pyramid: volume 1,024 cm?; | 4. triangular pyramid: volume 48 cm?; base
base edge 16 cm | edge 9 cm.; base height 4 cm.
Sy |
P
5. The Transamerica Pyramid is a skyscraper in San Francisco. Rate Yourself!

The rectangular base has a length of 52.5 meters and a width

of 36 meters. The height is 256 meters. Find the volume of Hetw sell Ae ypou- il evstond

volume of pyvawmids? Civcle the
the building. (Exampie 5 image that applies. 5
: 2
\ Clear Towmewhal Het o ¢
6. (Z1) Building on the Essential Question When you are ey pril ]
finding the volume of a pyramid, why is it important to :
know the shape of the base of the pyramid? o
&
— i
'ﬁn: Fo update your Foldable! 5
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Mame My Homework

IndependentPractice

Find the volume of each pyramid. Round to the nearest tenth if
necessary. (Examples1and 2)

4 1lem
I
| Bom
4com
|
Find the height of each pyramid. [Bxamples 3and 4
5. rectangular pyramid: volume 443 cm?; base 6. triangular pyramid: volume 270 cm 3 base
edge 12 cm.; base length 8 cm. edge 15 cm; height of base 4 cm

) A glass pyramid has a height of 10 centimeters. Its rectangular base has a
length of 7.5 centimeters and a width of 6.25 centimeters. Find the volume of
glass used to create the pyramid. (Example 5)

8. The Pyramid Arena in Memphis, Tennessee, is a square pyramid that
is 96.3 meters tall. The base has 180-meter sides. Find the volume of
the pyramid. (Exampic 5

Copyrignt © MoGww:H1 Eduseien
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9. @ Reason Inductively A rectangular pyramid has a length of
14 centimeters, a width of 9 centimeters, and a height of 10 centimeters.
Explain the effect on the volume if each dimension were doubled.

10. Find the height of a square pyramid that has a volume of 25% meters and
a base with 4 meter sides.

@ H.O.T. Problems Higher Order Thinking

1. @ Be Precise A rectangular pyramid has a volume of 160 cubic meters.
Find two possible sets of measurements for the base area and height

of the pyramid.

12. () Persevere with Problems A square pyramid and a cube have the same
bases and volumes. How are their heights related? Explain.

13. () Reason Inductively The two figures shown have
congruent bases. How does the volume of the two
square pyramids in Figure B compare to the volume of
the square pyramid in Figure A?

Figure &

14. @ Reason Inductively Determine whether the following statement is true
or false. Explain your reasoning.

The volumes of a rectangular-based pyramid and a triangular-based pyramid
with congruent heights and equal base areas are equal.

658 Chapter 8 Mcasure Figures
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MHame

My Homework

Extra Practice

Find the volume of each pyramid. Round to the nearest tenth if necessary.

Comyrignt € MoGraw:H1l Edusstan

15.

i
Ny
N
3cm'.-,|"g_!_=:_' ==X

10 cm

12 cm
X

Find the height of each pyramid.

19.

square pyramid: volume 297 m?; area of the
base 81 m?

. square pyramid: volume 550 cm?; area of

the base 75 cm?

| 20. hexagonal pyramid: volume 1,320 m3;
| area of the base 120 m?

| 22. rectangular pyramid: volume 3,800 m?; area
| ofthe base 300 m?

. An ancient stone pyramid has a height of 13.6 meters. The edges of the

square base are 16.5 meters. Find the volume of the stone pyramid.

Lesson & Volume of Pyramids 659



Power Up! Test Practice

24. The table shows the base dimensions and heights of

4 rectangular pyramids. Sort the pyramids from
least to greatest volume.

Least

Createst

Pyramid £ (m) | wim) | h(m)
A 4 g 5
B 6 6 7
C 5 5 G
D 3 6 12

Which pyramid has the greatest volume?

25. The rectangular pyramid shown has a volume of 1,560 cubic centimeters.
What is the height of the pyramid? Explain how you found your answer.

| Sﬁiral Review

Find the area of each figure.

26. 5m
im
]
28. f/
f L
.'l : 12 i m
|I !
I |
13m

15cm

27.
18 cm
24¢cm
29. 72cm
.I |
| |
|} 60cm ,I
I II
L. |
66 cm
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Geometry

Inquiry La
Nets of Three-Dimensional Figures

HOW can models and nets help you find the surface area 9 “‘“F "I'?'"“ﬁ“'
' of prisms? 13,6

Mets are used to design and manufacture items such as boxes and
labels. Find the shapes that make up the net of a cereal box.

QHandszOnActivity Al

Make a net from a rectangular prism.

—

| Step lj Use an empty cereal box. Cut off one of the two --._ﬂf, ¥
top flaps. The remaining top flap is the top face. e

i
—
e . sl
|Step 2 | Label the top and bottom faces using a green marker. o o
Label the front and back faces using a blue marker.
Label the left and right faces using a red marker.

—

r— —_

{_‘E_I:EP 3 [ Carefully cut along the three edges of the top face.
~ Then cut down each vertical edge.

top

| kRt bottam right

h_\'l |

The net of a cereal box is made up of a total of
rectangles.

ood InagEstGetly Images

What do you notice about the top and bottom faces, the
left and right faces, and the front and back faces?

Comprignt © MoGewH1| Eguseien
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Make a triangular prism from a net.

| EtEp i | Draw a net on a piece of card stock with the dimensions

¥

=)

shown below.

side 5cm
5am
left |6cm  bottom right
scm 10 cm
side

€

ep 2 : Fold the net into a triangular prism. Tape together adjacent

edges.
. b 5 cm
Bom :
Gt 10 cm
The triangular prism is made up of triangles and
rectangles.

What is true about the triangular bases?

How is the side of one of the rectangles related to the base of one
of the triangles?

Explain one way to find the total surface area of a triangular prism.

dog

q [IHWEEaN 3 B

B

O EIn
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Colmiperete

Work with a partner to solve each problem.

1. A net of a rectangular prism that is 24 centimeters by 18 centimeters by 4
centimeters is shown. The net of the prism is labeled with fop, bottom, side,
and end. Fill in the boxes to find the total area of the rectangular prism.

End —

Top 'Iﬂl::r!l
|
Side
Bottom e
Side 4cm
24 cm

| Area of Top
and Bottom

—_—

. Area of Both
| Sides

| Area of Both
Ends

| Total Area ! -------- »

cm

cm

+ cm

cm

2. Describe in words how you could find the total surface area of a rectangular

prism.

3. A net of a triangular prism is shown. Fill in the boxes to find the total area
of the triangular prism.

cm

5cm

5cm

15

om

Scm

 Area of
Center

Rectangle
N —

_. Area of Left
| and Right  }.-.....; -
| Rectangles

—_—

., Area of
Triangles

—_—

| Total Area t -------- »

cm

cm

cm

4. Describe in words how you could find the total surface area of a
triangular prism.

Inquiry Lab MNets of Three Dimensional Figures



Work with a partner.

5. @ Reason Inductively Suppose Majed wants to wrap a present in a
container that is a rectangular prism. How can he determine the amount

of wrapping paper that he will nead?

-._¢ircie-=each correct surface area. Draw and label the net for each figure if
needed. The first one is done for you.

1.

Prism

Measures

Surface Area

Rectangular

Rectangular

Rectangular

Triangular

Triangular

Length: 10 cm

Width: & cm 170 cm?
Height: 5 cm

Length: 3 m

Width: 2 m 30 m?
Height: 5m

Length: 2 m

Width: 1m 3m?

 Height: 1.5m

Area of Top and Bottom Triangles: 3 mm?
Area of Center Rectangle: 12 mm? 25 mm?
Area of Left and Right Rectangles: 10 mm?

' Area of Top and Bottom Triangles: 6 cm?

Area of Center Rectangle: 50.4 cm? 174.4 cm?
Area of Left and Right Rectangles: 56 am?

340 cm?

N m?

6.5m?

28 mm?

118.4 an?

400 cm? /

=,

62 m?
13 m?
38 mm?

2.4 cm?

10. (O Be Precise Surface area is the sum of the areas of all the surfaces

HOW can models and nets help you find the surface area

of prisms?

664 Chapter 8 Mcasure Figures

of a three-dimensional figure. Write the formula for the total surface area
of a rectangular prism.
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Lesson 6
Surface Area of Prisms

" (&) Reat-World Link a2
HOW do measurements help

yvou describe real-world
objects?

Message Board Members of a local recreation center are permitted
to post messages on 21.25-centimeter by 27.5-centimeter paper on the
board. Assume the signs are posted vertically and do not overlap, as

shown below. E Vocabulary ] l

surface arca

LOST Frese
CAT Kittens Igﬂaﬂ‘lemhcﬂ' Practices
o a Good 13.4.6
Huome .
Tutorirng

1. Suppose 6 messages fit across the board widthwise.

What is the width of the board in centimeters? centimeters
2. Suppose 3 messages fit down the board lengthwise.

What is the length of the board in centimeters? centimeters

3. What is the area in square centimeters of the message board?

4. Messages can also be posted on the other side of the board.
What is the total area of the front and back of the board in
sguare centimeters?

> ?

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

i @PEF‘.BE‘\'EIE with Problems @ Use Math Tools

g. @Reasun Abstractly @M‘Lend to Precision

g @Eunstruct an Argument @ Make Use of Structure

E:; @Mnl:lel with Mathematics Use Repeated Reasoning

— —
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key thCEP’r Surface Area of a Rectangular Prism

The surface area SA. of a Model
rectangular prism with base £,

width w, and height f is the

sum of the areas of its faces.

Symbols SA =28+ 28w + 2hw

The sum of the areas of all the surfaces, or faces, of a three-dimensional

figure is the surface area. In the previous Inquiry Lab, you used a net to
find the surface area of a rectangular prism. You can also use a formula

to find surface area.

When you find the surface area of a three-dimensional figure, the units
are square units, not cubic units.

Example )

1. Find the surface area of the rectangular prism
shown at the right.

Bom

Replace £ with 9, w with 7, and h with 13.

surface area = 2£h + 2£€w + 2hw
=2+9.1B3+2:9-7+2:13.7
= 234 + 126 + 182 Mutiply first. Then add.
= Hh432

The surface area of the prism is 542 square centimeters.

Tcm

Shin,

on, Got 1+7 Do these problems to find out.

Find the surface area of each rectangular prism.
b. 1mm

1 mm

M mm

L
I
I
I
-.a._—_k

u

COREITED (RN 3 i sidog
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2.

—

Fahd built a toy box 150 centimeters long, 60 centimeters wide,
and 90 centimeters high. He has 1 liter of paint that covers about
8 square meters of surface. Does he have enough to paint the
outside of the toy box? Justify your answer.

—
I:_El:_e;i 1| Find the surface area of the toy box.

Replace £ with 150, w with 60, and h with 90.

surface area = 28h + 2w + 2hw
=2.150.90+2.150.60+ 2.90.60
= 55,800 cm?

l[El:sz 2| Find the number of square centimeters the paint will cover.

1mi=1mx1m Replace 1 m with 100 em_
= 100 cm. = 100 cm. Muitiply.
= 10,000 cm?

So, 8 square meters is equal to 8 x 10,000 or 80,000
square centimeters.

Since 80,000 = 55,800, Fahd has enough paint.

Got 1+7 Do this problem to find out.

c. The largest corrugated cardboard box ever constructed measured
about 6.9 meters long, 2.7 meters high, and 2.4 meters wide.
Would B5.5 square meters of paper be enough to cover the box?
Justify your answer.

Surface Area of Triangular Prisms

To find the surface area of a triangular prism,
it is more efficient to find the area of each
face and calculate the sum of all of the faces
rather than using a formula.

4cm

-
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3cm

Hem 14 cm 4 com
3cm

36cm 36cm 4cm

Consistent Units
Siwce Hhe surface arvea of
the toy bbar is expressed
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o
oy
work. |

3. Faleh is mailing his aunt the 35am

cardboard is used to create " ;
the shipping container? o

package shown. How much 2 c";;: ,Qﬂ- : = e

15cm
Find the area of each face and add.

The area of each triangle is % =10-750r 375.

The area of two of the rectangles is 35 - 9 or 315. The area
of the third rectangle is 35 - 10 or 350.

The sum of the areas of the faces is 375 + 375 + 315 + 315 + 350
or 1,055 square centimeters.

- Got i+7? Do this problem to find out.

d. Find the surface area of the triangular
prism.

3cm

Guided Practice

Find the surface area of each prism. [Bamples1-3)

[ 4m

im

3. (2} Building on the Essential Question Why is the

in square units rather than in cubic units?

| Rate Yourself!
F
Are you ready to wmove ow? ;.:
shade Hhe section that applies. 2
63
n
surface area of a three-dimensional figure measured o E
23
3
Li ]
%
i
[T Time to update wu:?_nunhle! L E
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Hame My Homework

Independent Practice|

Find the surface area of each rectangular prism. Round to the nearest tenth
if necessary. (Eample )

11} - 2. 2Zm

| A ﬁ 17m
| Pl
8om ||} l 64m

5em

h When making a book cover, Faris adds an additional 50 square centimeters to
the surface area to allow for overlap. How many square centimeters of paper
will Faris use to make a book cover for a book 27.5 centimeters long, 20
centimeters wide, and 2.5 centimeters high? (Example 2)

Find the surface area of each triangular prism. (EBampi 3)

6. @ Model with Mathematics Refer to the graphic novel frame
below. What whole number dimensions would allow the students
to maximize the volume while keeping the surface area at most

14.4 square meters? Explain.

tank. Remember, we
want to maximize
the volume and

minimize the
surface area.
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7. Write a formula for the surface area S.A. of a cube in which each side
measures x units.

8. A company will make a cereal box with whole number dimensions and
a volume of 100 cubic centimeters. If cardboard costs AED0.05 per
100 square centimeters, what is the least cost to make 100 boxes?

@ H.O.T. Problems Higher Order Thinking

9. 0 Reason Inductively Determine if the following statement is frue or
false. Explain your reasoning.
If you double one of the dimensions of a rectangular prism,
the surface area will double.

10. 0 Reason Inductively A prism with a base that is a regular hexagon is
shown. How would you find the surface area of the hexagonal prism if the
area of the base of the prism is x square centimeters?

Bcm

1. @ Persevere with Problems The figure at the right is made by
placing a cube with 12-centimeter sides on top of another cube
with 15-centimeter sides. Find the surface area of the figure.

12. (C Model with Mathematics Draw and label a rectangular prism that has
a total surface area between 100 and 200 square units. Then find the surface

area of your prism.

<l
| '#'

u-!ﬂ"'l"'
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MHame

My Homework

Extra Practice

Compignt © MG ww:H1l Eauseten

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

necessary.

13

£33, ] wam? 14.

15 mm kTs

12.3 mm

S A = 2w+ 2w + 2w |

e, —20 230 |S4+20 |2T08S5 20 |5 kS

18.

19.

Wawarusd *
Hele |
=T+ 201.1 + 255 ‘
= £33
15. 3m A 4m | 16.

im

I
i
|
|
|
1
:
I
<o

If one liter of paint covers 31.5 square meters, will 8 liters
of paint be enough to paint the inside and outside of the
fence shown once? Explain.

The attic shown is a triangular prism. Insulation will be placed
inside all walls, not including the floor. Find the surface area
that will be covered with insulation.

@ Be Precise To the nearest tenth, find the approximate
amount of plastic covering the outside of the CD case.

8.5 mm 4%:,—,—. b T

L A 12.5 cm

Tem

W
.r":l M em
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Power UP'- Test Practice

20. A cardboard box has the dimensions shown. Select the correct values to

complete the formula to find the surface area of the box. 9 m :n 1:_ I
5-'1—| -_| - +| . - 16m 25 |
a2 m
[ +| . .

How much cardboard is needed to make the box? |
21. A triangular prism has the dimensions shown. Fill in each box to complete
each statement.

a. The area of each triangular base is square centimeters.

b. The area of each of the two congruent rectangular

facesis i -Square centimeters.
c. The area of the third rectangular face is | .square centimeters.
d. The total surface area of the prism is | |square centimeters.

Spiral Review

Describe the shape resulting from a vertical, horizontal, and angled cross
section for each figure.

22, r : 23.
vertical: - =
horizontal:
angled: vertical:

horizontal:
angled:

24. 25
vertical: vertical:
horizontal: horizontal:
angled: angled:

672
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Inquiry Lab

Relate Surface Area and Volume

HOW does the shape of a rectangular prism affect its ) ““‘F hematical
' #" volume and surface area? 13,4

You can arrange blocks in many ways. How can you arrange 8 blocks to create
the least possible surface area?

What do you know?

What do you need to find?

QHands;OnACtivity Al & @@

re— ) .

':_ﬁtEP 1| Create arectangular prism using 8 centimeter cubes. Record the
dimensions in the table below. Find and record the volume and
surface area of the prism.

Rectangular Length Width Height Volume Surface
Prism  (cm) | (em) (cm)  (cmd) _lmatun‘l//.

| 2 Z
Z

::S__I:_EFE Repeat Step 1 for as many different rectangular prisms as you
can create with 8 cubes.

Fatly imegas; |SMcGaw-H1l Sguseten

&

Does the volume change when the prism changes? Explain.

HIZ 5580 oo

The rectangular prism measuring 4 ® has
the least surface area.

Comprignt © MoGewH1| Eguseien
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Suppose you make structures in the shape of the ones shown below. What is the
volume of each structure? Which structure has the lesser surface area? Draw a net
if necessary.

LQEFE? Use centimeter cubes to create the rectangular prism shown in
Figure 1. Write its dimensions, volume, and surface area in the
table below.

|

Rectangular Length Width Height WVolume  Surface
Prism  (cm) (em) (em)  (em?)  Area(cm?)
4

Figure 1 2 ¥.
Figure 2

[__th?g:a Use centimeter cubes to create the rectangular prism shown
in Figure 2. Write its dimensions, volume, and surface area in
the table.

f_F:tEp f‘, Compare the volume and surface areas of Figure 1 and Figure 2.

What do you notice about the volume of Figure 1 and Figure 27

The surface area of Figure 1is sguare centimeters.
The surface area of Figure 2 is square centimeters.

Compare the surface areas using an ineguality.
square centimeters < square centimeters

So, Figure has the lesser surface area.

3 [IFWwEEaW 3 Wi sdo

B

O EIn
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Collin w_ih'ah?

Work with a partner. Compare the two figures that have the same volume. Then
determine which figure has a greater surface area. Draw a net if necessary.

Investigate

1 o - 1
.-/—l—l SR |
! ! am
! im . 3
: < 3m
= | Ta
(ot Jemeeeaad '
e 2m
Bm
Figure 1 Figure 2
Surface Area: Surface Area:
I — < E——
: =m 05m
(. g L
i :
2m gm Im 0.25m
Figure 1 Figure 2
Surface Area: Surface Area:

| g m .__,-";_z ,ff‘H] m
2m ol
0Am—Lt
ys: 9
i 06 m
Figure 1 Figure 2
Surface Area: Surface Area:
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Work with a partner to solve the following problems. Draw a net if necessary.

4. Majat sews together pieces of fabric to make rectangular gift boxes.
She only uses whole numbers. What are the dimensions of a box with a
volume of 50 cubic centimeters that has the greatest amount of surface area?

5. Eissa is creating a decorative container to fill with colored sand. He
uses only whole numbers. The top of the container is open. What are the
dimensions of the rectangular prism that holds 100 cubic centimeters with the
least amount of surface area?

6. @ Construct an Argument Omar needs to melt a stick of butter that
measures b centimeters by 1 centimeter by 1 centimeter. He is going to put the
butter in a pan on top of the stove. Explain why cutting the butter into smaller

pieces will help the butter melt faster.

O Youar Oum

7 @ Model with Mathematics Draw a sketch of a triangular prism with a
volume of 120 cubic units and a surface area of 184 square units.

ok

b PTS

y» HOW does the shape of a rectangular prism affect its volume and
surface area?

COREITED (RN 3 i sidog
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Lesson 7

Surface Area of Pyramids

) Essential Question |

Vocabulary Start-Up

HOW do measurements help
yvou describe real-world

Pyramids Ancient Egyptians built pyramids, such as the one shown in obiects?

the photo below. A right square pyramid has a square base and four

isosceles triangles that make up the lateral faces. The lateral surface area Vocab
is the sum of the areas of all its lateral faces. The height of each lateral ﬂ’ Vocabulary j
face is called slant height.

lateral surface arca

1. Fill in the blanks on the diagram below with the terms slant height slant height
and lateral foce. regular pyramid
D) Mathematical Practices

i 13.45

J—

2. Draw a net of a square pyramid.

?

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

Klvk Traakigidlnmy

i @PEF‘SE‘\'EIE with Problems @ Use Math Tools

g. @Reasun Abstractly @Aﬁend to Precision

g @Eunstrud an Argument @ Make Use of Structure

z @Mnl:lel with Mathematics Use Repeated Reasoning

& —
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key Ccucer’r> Surface Area of a Pyramid

Lateral Area
Words The lateral surface area L A. Model
—= of a regular pyramid is half the
perimeter P of the base times
the slant height £.

slant height €

Symbols LA =P

Total Surface Area

Words The total surface area 5_A. of a regular pyramid is
the lateral area L A. plus the area of the base B.

Symbols ~ SA.=B+LA orSA =B+ Pt

vy

A regular pyramid is a pyramid with a base that is a regular polygon.

Model of Regular Net of Regular

Square Pyramid Square Pyramid

vortex — 1

I
base
taloral fach lateral face ) o
lant height =gl e,
5 g * T
side length s of =\ )
i i pube i J-slant heig bt £
To find the lateral area LA. of a regular pyramid, refer to the net. The
lateral area is the sum of the areas of the triangles.
LA. = 4(%5f) Area of the lateral faces
1
LA. = 5{45}2’ Commutative Property of Multiplication
LA = %Pf The perimeter of the base Pis 4s.
The total surface area of a regular
pyramid is the lateral surface area 4 areaof the
LA. plus the area of the base B. slant height £ - v
SA =B+ %Pf perimeter of
the base £

COREITED (RN 3 i sidog
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'Examples

1. Find the total surface area of the pyramid.

Round to the nearest tenth.
SA.= B+ 5Pt

Surface area of a pyramid

SA.=16+3(16+9) B=4-4,P=4.4016,£=9

5A.=88 Simplify.

The surface area is 88 square centimeters.

4om

2. Find the total surface area of the pyramid 20m
with a base area of 111 square meters.

SA =B %FE

Surface area of a pyramid

SA.=11+{48.20) B=MP=16+16+%6 t6m
ordd £=20
Simplify.

The surface area of the pyramid is 591 square meters.

5.A. =59

3. Find the total surface area of the pyramid.
SA.=B+Pe

Surface area of
a pyramid

SA =435+ %Pz B= ; -10- 87 or 435

SA. =435+ %:_3:: c12)  P=10410 +100r30, £=12
5A.=2235 Simplify.

The surface area is 223.5 square meters.
 Got i+7 Do these problems to find out.

a. Find the surface area of a square pyramid that has a slant
height of 8 centimeters and a base length of 5 centimeters.

b. Find the total surface area of the pyramid shown.

Perimeter of a
Square

The fevvanla For the
pevivieter of a square is
P=ds.

Lesson 7 Surface Arca of Pyramids 679




L, Aliis wrapping gift boxes that are square pyramids for party

favors. They have a slant height of 3 centimeters and base edges
2.5 centimeters long. How many square centimeters of card stock
are used to make one gift box?

S5A. =B+ %Ff Surface area of a pyramid
SA.=625+(10-3) B=250625P=425)0r10,£=3

SA.=2125 Simplify.

So, 21.25 square centimeters of card stock are used to make
one gift box.

o S| k Got i+7 Do this problem to find out.

€. Adnan purchased a bottle of perfume that is in the shape
of a square pyramid. The slant height of the bottle is 11.25
centimeters and the base is 5 centimeters. Find the surface area.

Guided Practice}

Find the total surface area of each pyramid. Round to the nearest tenth.

680 Chapter 8 Mcasure Figures

(Examples 1-3)
1 |
Blcm
e\ 6.4 om
Lo 6.4 cm
o= |
3. The Washington Monument is an obelisk with a square Rate Yourself! ||
pyramid top. The slant height of the pyramid is 16.65 meters, \ , o
and the square base has sides of 10.35 meters. Find the | ow confident ave you about | 3
finding the surface avea of | ¥
lateral area of the pyramid. [Bxample 4) pyvewids? Check Hie bex Hhat | ;
applies. | g
® e e |
4. (2) Building on the Essential Question Justify the | g
formula for the surface area of a pyramid. f || 'i
\ &
| | &
| . i
"." i b updade your Foldalble! | g
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Mame My Homework _

IndependentiPractice

Find the total surface area of each pyramid. Round to the nearest
tenth. [Exampies 1-3)

i 2.
n 7 cm
et 5cm / 17 mm
A = 125 mm?
3. 4.

82cm

5. A triangular pyramid has a slant height of 0.75 meter. The eqguilateral
triangular base has a perimeter of 1.2 meters and an area of about
0.07 square meter. Find the approximate surface area. [Bample 4)

6. The gemstone shown is a square pyramid that has a base with sides
3.4 centimeters long. The slant height of the pyramid is 3.8 centimeters. Find
the surface area of the gemstone. [Example 4)

'a‘ Mazen is building a birdhouse for a class project. The birdhouse is a
regular hexagonal pyramid. The base has side lengths of 7.5 centimeters and
an area of about 150 square centimeters. The slant height is 15 centimeters.
Find the approximate surface area of the birdhouse. [Example 4)

Lesson 7 Surface Arca of Pyramids 681



8. @Pemum with Problems A square 9. A square pyramid has a lateral area of

pyramid has a surface area of 175 sguare 107.25 square centimeters and a slant
centimeters. The square base has side height of B.25 centimeters. Find the length
lengths of 5 centimeters. Find the slant height of each side of its base.

of the pyramid.

@ H.O.T. Problems Higher Order Thinking

10. @ Justify Conclusions Suppose you could climb to the top of the Great
Pyramid of Giza in Egypt. Which path would be shorter, climbing a lateral
edge or the slant height? Justify your response.

1. @Hndel with Mathematics Draw a rectangular pyramid and a square
pyramid. Explain the differences between the two.

Rectangular Pyramid Square Pyramid
_?l‘\.il?-,-.*_
12. @ Persevere with Problems The total height of the figure shown 5? b
is 20 centimeters and the slant height is 17 centimeters. Which has a ;rr :"I 3
greater surface area, the prism or the pyramid? Explain your reasoning. iy Jl l".
R HEE 1 &,
1 -0 |
i ! | ’
= Tl
Scm | - a 16 cm
16 cm

682 Chapter 8 Mecasure Figures
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Hame My Homework

Extra Practice

Find the total surface area of each pyramid. Round to the nearest tenth.

13. ),r,‘l\\ gm 17 w’ | 14. A
3.51:"1)"1\\"\
gﬂ.-—E,Jl.._lp] \Xr’ff'.\n
- Z 1 f' .r [
SA =35+ 27« |2)
2 Ecm J

SA. = 1971 |

15 A 1Bam
/ JI \IP(\'L
L [T }
&8 o
15 cm 15cm

17. A square pyramid has a slant height of 4% meters. The base has side

lengths of 2% meters. Find the surface area.

18. A building in San Francisco is shaped like a square pyramid. It has a slant
height of 256.8 meters and each side of its base is 43.5 meters. Find the

lateral area of the building.

19. @ Use Math Tools Complete the organizer below to help you remember
what each part of the formula for the surface area of a pyramid
represents.

Compignt © MG ww:H1l Eauseten
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Power UP! Test Practice

20. The base of a square pyramid has a perimeter of 28 centimeters. The l 21¢cm L 7 itk |
height of the pyramid is 2.1 centimeters longer than the side length '
of the base. Label the net of the pyramid with the correct dimensions.

i 4 cm | 9.1 cm |
|4.5r:m ] 28 cm |

1
]
I
—_

= 1-==

L
E:

What is the total surface area of the pyramid?

21. An entertainment company is constructing a tent in the shape
of a square pyramid, without a floor, to be used at a dish party.
Determine if each statement is true or false.

a. The area of the ground covered by True False
the tent is 56.25 square meters.

b. The area of each triangular face of True False
the tent is 38.25 square meters.

¢. The amount of material needed to True False
make the tent is 209.25 square meters.

Spiral Review

Find the surface area of each prism. 766

22. - 7 23.
60 cm
35 cm =
51cm
24. The volume of the prism shown below is 25. The volume of the prism shown below is
140 cubic meters. Find the height of the 10,360 cubic meters. Find the width of the

prism. 7.6.6 prism. 7.6.6



Inquiry Lab

Composite Figures

. Mathematical
HOW can you find the volume and surface area 2 Peacti
of a composite figure? 1,34

A company made a model of a new office
building. The building is composed of o e v
rectangular prisms. You can use centimeter ;i %é
cubes to find the volume of the building model. e

The model is a composite figure because it is made from two rectangular prisms.

| Step 1] Model the top and bottom rectangular prisms using cubes.

Bottom Top

[Step 2| Count the cubes to find the dimensions. Write the dimensions in the

]
table below. Then use the cube models to find the volume of both
prisms. Write these measures in the table below step 3.

{E-';‘i:? 3 :|‘ Use the table to find the volume of the entire building model. Write

these measures in the composite row of the table.

- T EEE
Bottom [4 | .
E Compaosite

Inquiry Lab Composite Figures 685



Mr. Obaid’s class made a model of a house.

The model was composed of a rectangular prism
and a triangular prism. Determine the volume and
surface area of the model house.

BHands;OnJACtivity 2! J

Eaﬂ Use a rectangular prism to model the bottom of the house. Use a
triangular prism to model the top of the house.

."/.l'.
| [ /_’-'ﬂ % 25ecm
3cm | J--—1=E0 Zcm "-35_\_5\\ =
e /) V 4em
3cm 3cm

Step E} Complete the tables below using the models from Step 1.

] [ T I I Tan s
3 Length Width Height Length Base Height
Prism Prism
{cm}  (em)  (cm) (cm) {I'-'ﬂl,lﬂﬂl'./
Rectangular 4 3 | | Triangular 4 3 s
[__ 3 'II Use the information from the tables and the models to find the total

volume of the model house.

cm? = cm3 = cm?
A A A
Volume of | Volume of Total Vol
Rectangular Prism Imangular Prism 2 s

Qt—Ep_EI\-' Use the information from the tables and the models to find the total
surface area of the model house.

em? + cm? == cm? = cm?
A A A A

Surface Area of surface Area of Areas where ' Yotal Surface Area
| Rectangular Prism I'mangular Prism Prisms Connect ~
g
[i]
The total volume of the model house is cubic centimeters. The z
£
total surface area is square centimeters. .
g
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Collaiparete

Compignt © MG ww:H1l Eauseten

s *

Work with a partner.

1 @ Model with Mathematics Use the top, side, and front views to build
a figure using centimeter cubes.

pre. U 4

top side front

a. Make a sketch of the figure you built.

o o

el

b. Find the volume and surface area of the figure.

Volume: Surface Area:

Refer to the figure at the right for Exercises 2-4. /r" B b
Py "1 .
2. The figure is comprised of a and a square : = ! 1><

3. Complete the following to find the volume of the figure. 1 i 10 cm
a. The volume of the cube is cubic centimeters. = ___,,.'
b. The volume of the square pyramid is 250 cubic centimeters.

C. 5o, the volume of the composite figure is cubic centimeters.

4. Complete the following to find the surface area of the figure.
a. The surface area of the cube is square centimeters.
b. The surface area of the square pyramid is square centimeters.
C. The area where the figures overlap is square centimeters.

d. The surface area of the composite figure is square centimeters.

Ingquiry Lab Composite Figures 687



© Reason Inductively Work with a partner. Write each of the following
statements in the correct location. One statement is done for you.

5. measured in square units
6. measured in cubic units
1. involves adding measures of each figure

8. involves subtracting where figures overlap

Volume of Composite Surface Avea of Composite
Figure Figures

5. measuved in
squewe units

9. (O Model with Mathematics Describe a real-world situation where it
might be necessary to use a model or a drawing to find the volume or
surface area.

10. g8-uims HOW can you find the volume and surface area of a composite
ol figure?

COREITED (RN 3 i sidog
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Lesson 8

Volume and Surface Area of Composite Figures

-@ Real-World Link
= HOW do measurements help

vou describe real-world

Abdalla and his sister Maysoun are making a bat house for their

bjects?
backyard like the one shown. They need to determine the surface area e
to find how much wood they will need. ) Mathematical Practices
13.4

1. Look at the largest bat house. What three-dimensional figures
make up the bat house?

2. What method could you use to find the surface area of the
bat house?

3. Suppose you wanted to find the volume of the
bat house. What method could you use?

P
o
[,
7 e A F
- - e \ _'\-\.{x
I} _-’J & i /-u'
§ "-'Ir' \ Vi s
\ % o |
=g\ = % A%
i -_ilr._ . ._{‘,?.,_‘ - W) \
— 7 N = i
\_.__,' LY ‘.I o
| N
W

3

>

5—, Which () Mathematical Practices did you use?

£ Shade the circle(s) that applies.

i @PEF‘.BE‘\'EIE with Problems @ Use Math Tools

g. @Reasun Abstractly @M‘Lend to Precision

2 @Eunstruct an Argument @ Make Use of Structure

E:; (2) Model with Mathematics Use Repeated Reasoning

& e
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Volume of a Composite Figure

The volume of a composite figure can be found by decomposing the
figure into solids whose volumes you know how to find.

The volume is 768 + 384 or 1,152 cubic centimeters.

2. Find the volume of the composite figure.

5m ~B.4m
Find the volume of the cube and the

pyramid. Round to the nearest tenth.

Bm

V = fwh V—%Bh
V=8.8.8o0r512 V—%[S-S}EGHGEF

The volume is 512 + 106.7 or 618.7 cubic meters.

I-g.| E i
"ﬁ"'I".;'Eq Got i+7 Do this problem to find out.
12 cm
a. Find the volume of the composite figure. \
A .
|
9an
Tam
6cm
1cm 1cm

690 Chapter 8 Measure Figures

Examples )
1. Find the volume of the composite figure. 16 cm
Find the volume of each prism. R cm
16 cm
6 cm
16 cm
Bcom ¥ o
6
Bcm R Bcm e
V = fwh V = éwh
V=8-6-16 or 768 V=8-6-8or384
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Surface Area of a Composite Figure

You can also find the surface area of composite figures by finding the
areas of the faces that make up the composite figure.

[ Examples

3.

Find the surface area of the figure in Example 1.

The surface is made up of three different polygons.

16 cm
: Bcm
16 cm I 16 cm
8om
8 cm
B cm 6 cm 6.cm
A=fw+ fw A=Ew A=Eiw
A=(8-16)+(8-8) A=6-16 A=6-8
A=128 + 64 or 192 A =196 A =48

The total surface area is 2(192) + 2(96) + 4(48) or
768 square centimeters.

Find the surface area of the composite figure in Example 2.
The figure is made up of two different polygons.

B.4m
Bm
Bm 2m
A=tw A—%bh
A=8-8or64 A—zl-a-s_-umzf._ﬁ

The total surface area is 5(64) + 4(25.6) or 422.4 square meters.

| Go¥t 1+7 Do this problem to find out.

b. Find the surface area of the 2m
steps that are represented by
the composite figure shown. 2m im
2m
im

Surface Area

Te walke it easier ke tee
gach face, skebch the
Baces and lopel Hhae
Aiwensions ef each,
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Guided|Practice

Find the volume of each composite figure. Round to the nearest
tenth if necessary. (Bxamples 1and 2)

1. 7
Tom L ’
A~ 1oy - ——
-1
- 1 l|_!
: Bem
]
1
.a-'IJI _____ -
il 6cm
) 13 cm
I":-II\E‘"*

Find the surface area of each composite figure. Round to the nearest tenth
if necessary. (Examples 3 and 4)

| 4. 9cm
T

| . 2cm

S~
) I : 2cm
I__ -
7 em ‘ % 4cm chm 4cm
|

5. (2| Building on the Essential Question How do the
previous lessons in this chapter help you find the surface
area and volume of a composite figure?

Are you veady to wmove on!
shade the section Hhat applies.

LOMEITER [IMEEaN 3 Wt
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Mame My Homework _

IndependentPractice

Find the volume of each composite figure. Round to the nearest
tenth if necessary. (Examples 1and 2)

Find the surface area of each composite figure. Round to the
nearest tenth if necessary. (Examples 3 and 4)

3.

13 Find the volume of the figure at the right in cubic meters. 12cm
Round to the nearest tenth. [Examples 1and 2) 5cm

10 cm S ——— - o
]

6. () Reason Inductively The swimming pool at the right
is being filled with water. Find the number of cubic meters
that it will take to fill the swimming pool. (Hint: The area

of a trapezoid is A = hi{b, + b,).) Examples 1and2)

5

g

5 Copy and Solve For Exercises 7-8, show your work on a separate

H piece of paper. Round to the nearest tenth. [Bampies 1 4)

=

E:;-:. 7. Find the surface area of the figure in 8. Find the volume of the figure in Exercise 4.
i Exercise 1.

Lesson 8 Volume and Surface Area of Composite Figures 693



9. A carryout container is shown. The bottom base is a 10-centimeters _ t5em
square and the top base is a 10-centimeters by 15-centimeters rectangle. A
The height of the container is 12.5 centimeters. Find the volume of food

I
I
I
that it holds. 'I,I: :
1 .
'-L]_ 3 10 em

10. Refer to the house shown. Find the surface area and volume
of the house. Do not include the bottom of the house when

calculating the surface area.

@ H.O.T. Problems Higher Order Thinking

" 0 Model with Mathematics Draw a compaosite figure that is made up
of a cube and a square pyramid. Label its dimensions and find the volume

of the figure.
|y
Lo
12. G Persevere with Problems Draw an example of a composite figure
that has a volume between 250 and 300 cubic units.
13. (Q Construct an Argument Will the surface area of the figure ~ 4cm
at the right be greater than or less than 180 square centimeters? Explain | z "!3 -
i
your reasoning. A | L_?.T_.i om
5 cm
|
)
. “3cm
7Tcm

694 Chapter 8 Mcasure Figures
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Name My Homework

Find the volume of each composite figure. Round to the nearest tenth

if necessary.
14. 450 cw® |15.
|
“‘ﬁgf e |
) Rectamgular Priswm Triamgulew Prism |
Vo= luala v =Bh
V=S.10-7 vEa.10.4.5
=350 V=100

Tota Voluwme =350 + |00 or 450 cw”

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

16. 4m

5cm

6cm

18. () Find the Error Abdulkarim is finding the surface area of the
composite figure shown. Find his mistake and correct it.

Gcm
o
,-*'f/ | /’
e T 6om
< 4| |
DN i |=
e - i = 3
Som ol -’/Ecm "\.I' ,;BIA +- L
bom
u=,5i-'s:. -4+ 7
V=264 cm®

Comyrignt € MoGraw:H1l Edusstan
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Power UP'- Test Practice

19. Refer to the composite figure with the dimensions shown. Fill in
the boxes to complete each statement

a. The volume of the composite figure is |

b. The total surface area of the composite figure is |

20. Refer to the composite figure with the dimensions shown.

Select the correct values to complete the

expression to find the volume of the figure.

—1 LA
=i 3°|

What is the volume of the composite figure?
. i

.| | | 6 mm

Spiral Review

Draw a net for each figure. 6.6.4

21 [\ /o |22

Ll

iy |

6 mm

0.2m
2Zm
22m

& mm

mem

ull wdoy

COREITER (IR 3



in Landscape Architecture

Landscape Architect

Do you have an artistic side, and do you enjoy being
outdoors? If so, a career in landscape design might be a
perfect fit for you. Landscape architects design outside
areas such as yards, parks, playgrounds, campuses,
shopping centers, and golf courses. Their designed areas
are not only meant to be beautiful, but also functional and
compatible with the natural environment. A landscape

architect must be proficient in mathematics, science, and

the use of computer-aided design.

— = |

College
@)&Cg?ear
READIMESS

Is This the Career
for You?

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

# Algebra # Architectural
# Botany Design
# Drafting/lllustrative
Design Technology
& Geometry

Find out how math relatesto a
career in Landscape
Architecture.



© Planting in Circles
For each problem, use the information in the designs.

1. In Design 2, what is the radius of the larger 5. In Design 2, the smaller circle is surrounded by

a path 1 meter wide. What is the outer

circumference of the path? Use the w key on a

2. The small circular fountain in Design 1is calculator and round to the nearest tenth.
surrounded by a stone wall. Find the

grassy area?

circumference of the wall. Use 2_;.—2 for .
6. In Design 1, the area of the large circular

patio is about 181 square meters. What is

3. Find the circumference of the smaller grassy the radius of the patio? Round to the
area in Design 2. Use 3.4 for .

nearest tenth of a meter.

4. In Design 2, how much greater is the lawn
area in the larger circle than in the smaller

circle? Use 3.14 for m.

e i
Whet i :
& Career Project Fis something you
\'Eﬂ"}r wamt fo Aa il-\ ‘H’\E
It's time to update your career porifolio! Download free landscaping next ten yeays?
software from the Internet and use it to create your own landscape .
design. Include a list of all the plants, materials, and hard elements
used in your design. Also, provide an estimate of the total cost of the '
landscaping project. .
* g
_ ]
i
i
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Geometry

Vocabulary Check %

Complete each sentence using the vocabulary list at the beginning of the
chapter. Tfmn-flrc!gj%e word that completes the sentence in the word search.

1. The distance across a circle through its | 1 A is half of a circle.
nter is called the |
cemerisea | 8. A _figure is made up of
T more sha .
2. The is the distance from | SECTRIE RS
; : ,
the center to any point on the circle. 9. The ik abie:
3 A is the set of all points dlm:;?;{:n;g ‘:ﬁg::sre is the measure of the
in a plane that are the same distance from e =
a point. 10. The sum of the areas of all the faces

4. The point in a circle from which all other e
points are equidistant is called area.
the : 11. The triangular faces of a pyramid that are
5. The distance around a circle is not bases are faces.
the % 12. The height of each lateral face of a pyramid

6. The ratio of circumference to diameter is is called the height.

called .

J
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Key Concept Check
Use Your

Use your Foldable to help review the chapter.
npe beve ] (Tope here |

Surface avea = "

Surlace avea =

Surface Area 1"

' Tabl

Got it?

@é\ﬁe correct term or number to complete each sentence.

1. The diameter of a circle is (twice, three times) its radius.

2. The area of a circle equals the product of pi and the square of its
(radius, diameter).

3. The volume of a rectangular prism can be found by multiplying the area of
the base times the (length, height).

4. To find the surface area of a triangular prism, find the area of each face
and calculate the (sum, product) of all the faces.

SOREITEG [|REEa 3 8 sdeg
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Power UP! Performance Task

Juice Box Packaging

Supreme Packaging Company manufactures juice boxes for juice _—
companies. They are examining different ways to make the juice boxes 7/
using various lengths, widths, and heights. The measurements of one :
juice box are shown.

Write your answers on another piece of paper. Show all of your
to receive full credit.

Part A

What is the volume of the juice box shown? The company received an order to
make a jumbo juice box that has twice the volume as the one shown. Could you
double the current dimensions to make the jumbo juice box at the suggested

volume? Explain.

PartB

Draw and label a net to find the surface area of the original juice box. It costs
Supreme Packaging AEDU0.02 per square centimeter to create one juice box. The
company groups eight juice boxes together as one package. How much does it
cost to create one package?

Part C

An artist created the picture of the citrus fruit on the label. The picture is a circle
and has an area of 78.5 square centimeters. Will the artist’s picture fit on the juice
box label? Explain. Use 3.4 for w.

Comprignt © MoGewH1| Eguseien



Use what you learned about measuring figures to complete the
graphic organizer.

i

bt
HOW do measurements help
you describe real-world objects?

i e S

@j Answer the Essential Question. HOW do measurements help you
describe real-world objects?

J02 Chapter 8 Measure Figures
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e
UNIT PROJECT

Turn Over a New Leaf The flatness of leaves serves an
important purpose. In this project you will:

|

- Collaborate with your classmates as you research the
primary function of leaves.

- Share the results of your research in a creative way.

. Reflect on how you use different measurements to
solve real-life problems.

-’_ Collaborate

Colleiporads

Work with your group to research and complete each activity. You
will use your resulis in the Share section on the
following page.

1. Suppose you have a cube that is 2. Disassemble the cube from Exercise 1
10 centimeters on each side. Find the into centimeter cubes. Arrange the
volume, surface area, and surface area cubes in a 50-by-20-by-1 prism. Find the
to volume ratio. volume, surface area, and surface area

to volume ratio.

3. Compare and contrast the volume, 4. Trace the outline of a leaf onto
surface area, and surface area to centimeter grid paper. Estimate the
volume ratio from Exercises 1and 2. volume of the leaf. (Assume the height

of your leaf is 0.1 centimeter.) Estimate
the surface area. (You can ignore the
edge of the leaf) Find the surface area
to volume ratio.

SFPhoo oy Sooft Beuanlishe

5 5. Do research to find the primary 6. Find examples from nature or man-
g function of a leaf. Explain how the made objects that have a small

fe surface area to volume ratio of a leaf surface area to volume ratio. Explain
l: aids in its function. the benefits.

Unit 4 Project 703
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Callainorete

With your group, decide on a way to share what you have
learned about the surface area to volume ratio of leaves. Some
suggestions are listed below, but you could 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!

- Create a digital presentation that compares two types of
leaves. Use what you leamed about surface area to volume
ratios in your presentation.

- Imagine you discovered a new type of leaf. Create an
annotated diagram of your leaf. The annotations should
include the type of information you learned in this project.

Check out the note on the right to connect this project
with other subjects.

o

O, Yiotar Chariy

measurements to solve reallife problems?

Answer the Essential Question How can you use different

=
&1 Science

El'l'l H'Immml Utwacr Write
= taweigraph detailig facts about
Hhe le‘mres YoU vesearched. Some
qﬁﬁﬂ Iﬂ“ i‘ﬂ cmide' T

* What are Hs wames of Hhe troes
Hhat dvopred these leayeg?

» i’ll'E t"hESE hms 'ﬂ'P i'\'e
o T |
your state? i

.

a. How did what you learned about geometric figures help you use different

measurements to solve real-life problems in this project?

b. How did what you learned about measuring figures to help you use
different measurements to solve real-ife problems in this project?

704  unit4 Project
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_ Statistics and Probability

Chapter 9

: ? Probability
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Callavarate. ]
.

Math Genes A Punnett Square is a diagram that is used to predict the
genetic traits of offspring.

A pea plant can be tall (described by TT, TS, or ST) or short (described by
SS). Complete the Punnett Square below. What percent of the outcomes
indicate that the offspring will be short?

At the end of Chapter 10, you'll complete a project in which you use
pets’ traits to make predictions about their offspring. Put on your lab

coat and grab your math tool kit to begin this adventure!

Pavent |

B s

706 unit5 Projoct Proview
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@I@iﬁ?@ = Essential

Probability Seegeses:

HOW can you predict the
outcome of future events?

“*)Mathematical Practices
13,45

A5 Math in the
Real World

\ :\Lt:_-..; J
N
Probability is the likelihood or
chance of an event occurring.
At the beginning of a football
game, a coin is tossed to
determine which team receives
the ball first. Fill in the table
below to indicate the number of
times a team would expect to
win the coin toss based on the
number of games played.

l- \‘

[Fowanss 8

.J. St“dv Dﬂl‘liﬂ!l’ | ) ==

Use the Foldable
7 Cut out the Foldable On :’ace your Foldable throughout this chapter
page FL11 of this book- " Page 7ge. to help you learn about
5 probability.
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L."E ' Vocabulary

complementary events outcome
compound event permutation
dependent events probability
experimental probability random

fair relative frequency
Fundamental Counting Principle sample space
independent events

simple event

simulation

theoretical probability
tree diagram

uniform probability model
unfair

Review Vocabulary

Fractions, Decimals, and Percents Equivalent rational numbers are numbers that have
the same value. For example, three-fourths is equivalent to 0.75 or 75%.

A probability can be expressed as a fraction, decimal,

number, write the missing equivalent values. Write fra

or percent. For each rational
ctions in simplest form.

o o

..

TOB chapter9 Probability
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What Do You 'ﬁl'r;eady Know?

mmmﬂﬁwmnmmwﬂutwmﬂﬂyhmﬁﬂmﬁm.mﬁﬂm
things you would like to learn about probability in the second section.

r — -  Prebability ' ' /A ——J

When Will'You Use This?

Here is an example of how probability is used in the real

world.

Activity 1 Have you ever read something like “"The chances of

winning are 75%.” or “30% of the people surveyed said that they

prefer vanilla ice cream.”? Find an example like the ones given. Mazen and Ali in

Describe your example and what it means to you.
Radio Surveys 1




Example 2

Find7-6-5-4.

7-6-5-4=42.5.4
=210-4
= 840

8. Suppose you listen to 9 songs each hour for 5 hours every day this week.
How many songs will you have listened to this week?

060 6000000




Statistics and Probability

Lesson1

Probability of Simple Events

Vocabulary Start-Up

Probability is the chance that some event will occur. A simple event is
one outcome or a collection of coutcomes. What is an outcome? docat

| Essential q.mﬁun]

HOW can you predict the
outcome of future events?

Math Definition Realwlor A Definition probability
outcome

A possivle result in o simple event

posay efpet: ::ir::glr:mentaw events
D) Mathematical Practices
13.4
) Real-World Link )
For a sledding trip, you randomly select one of the four hats
shown. Complete the table to show the possible outcomes. e —
Hat Selection Outcomes /
Qutcome 1 green laed | Outcome 3 £
Outcome 2 Outcome 4

1. Write a ratio that compares the number of blue hats

to the total number of hats.

2. Describe a hat display in which you would
have a better chance of selecting a red hat.

> ?

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

Amzg CesignShuilesstecs.com

i @Per&ﬂere with Problems @Use Math Tools

; @Reasun Abstractly @Auend to Precision

5 @Eunstrud an Argument @Make Use of Structure

é @Mnﬂel with Mathematics Llsr:* Repeated Reasoning

Lesson1 Probability of Simple Events 711



Key Ccﬁcep’r Prnbablllty

The probability of an event is a ratio that compares the
number of favorable outcomes to the number of possible
outcomes.

number of favorable outcomes
number of possible outcomes

Symbels  Plevent) =

The probability of a chance event is a number between 0 and 1 that
expresses the likelihood of the event occurring. Greater numbers
indicate greater likelihood. A probability near 0 indicates an unlikely
event, a probability around % indicates an event that is neither unlikely

Aescripe am exawgle of &
sple event that is nor likely, and a probability near 1 indicates a likely event.

cevhain ko 0CCUY.

T—

. Probability can be written as a fraction, decimal, or percent.

As likely to
Impossible Unigkehy happen as not Likely Certain

0 1 1 3 1
4 2 4
0 0.25 0.5 0.75 1
0% 25% 50% 75% 100%

Outcomes occur at random if each outcome is equally likely to occur,

'Example

There are six equally likely outcomes if a number
cube with sides labeled 1 through 6 is rolled.

1. Find P(6) or the probability of rolling a 6.

There is only one 6 on the number cube.

P(6) = number of favorable outcomes
number of possible outcomes

1

6

The probability of rollinga 6 is Gl or about 17%, or about 017

o el
= Got i+7 Do this problem to find out.

o _ a. A coin is tossed. Find the probability of the coin landing on heads.
Write your answer as a fraction, percent, and decimal.

COREITER [[RWEIEaN 3 i sidog
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Statistics and Probability

1

'Example )

2. Find the probability of rolling a 2, 3, or 4 on the number cube.

The word or indicates that the number of favorable ocutcomes needs
to include the numbers 2, 3, and 4.

number of favorable outcomes

number of possible outcomes

3
= 6 Dr% Simplify.

2,3, ord) =

The probability of rollinga 2, 3, or 4 is % 50%, or 0.5.

i | it
Got i+7 Do these problems to find out. oy
The spinner at the right is spun once. Find the Y.
probability of each event. Write each answer as a
fraction, percent, and decimal.

b. AF) c. PDorG) d. Plvowel) o -
A,
L] L

Find Probability of the Complement
Complementary events are two events in which either one or the other Complement
must happen, but they cannot happen at the same time. For example, a I everyday languase
coin can either land on heads or not land on heads. The sum of the [ evplement weans Hae
probability of an event and its complement is 1 or 100%. awewmtiby veauired ko wake

samething cowplete. This is
Siailowr o e wakl

[_hExampla weaving.

3. Find the probability of not rolling a 6 in Example 1.

The probability of not rolling a 6 and the probability of rolling a 6
are complementary. So, the sum of the probabilities is 1.

F(B) + P{not 6) =1 P(6) and Plnot 6) are complements.
1
% + P{not 6) = 1 Replace P(6) with =

1 4 5 1 THINK E‘.plu:; what number equals 17

6 6
The probability of not rolling a 6 is g or about 83% or 0.83.

Got 1+7 Do this problem to find out.

e. A bag contains 5 blue, 8 red, and 7 green marbles. A marble is
selected at random. Find the probability the marble is not red.

Comprignt © MoGewH1| Eduseien
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Guided Practice

A letter tile is chosen randomly. Find the probability of
each event. Write each answer as a fraction, percent,

and decimal. (Examples1-3)

1. PD)
2. P(S,V,orl)

3. PlnotD)

‘I-. Mr. Nasser surveyed his class and discovered that 30% of his
students have blue eyes. ldentify the complement of this event.
Then find its probability.

The complement of having blue eyes is not having blue eyes.
The sum of the probabilities is 100%.

Piblue eyes) + P{not blue eyes) = 100% P{blue eyes) and Pinot blue

eyes) are complements.

30% + P{not blue eyes) = 100% Replace Plblue eyes) with 30%.

30% + 70% = 100% THINK 30% plus what numbser

equals 100%?

So, the probability that a student does not have blue eyes is 70%,
07, or 25

4. The probability of choosing a “Go Back 1 Space™ card in

a board game is 25%. Describe the complement of this

Rate Yourself!
event and find its probability. (Example 4

How confident ave you about

finding the probability of
simple events? Shade tHhe
ving ou the tawget.

. 2 Building on the Essential Question Explain the
relationship between the probability of an event and
its complement. Give an example.

|

T4  chapter9 Probability
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MHame My Homework

Comyright © McGrewsH1l Edusaten

The spinner shown is spun once. Find the probability of each event.
Write each answer as a fraction, percent, and decimal. [Examples1 3)

1. P{blue) 2. Plred or yellow)
ﬁ‘ P{not brown) 4. Pinot green)
ﬁ Refer to the table on air travel at selected airports. Suppose Rir Travel
a flight that arrived at El Centro is selected at random. What Arrivals
is the probability that the flight did not arrive on time? Write Airport aront s )
the answer as a fraction, decimal, and percent. Explain your '
: El Centro (CA) 20
reasomng. (Bxample £)
Baltimore (MD) a2

6. () Model with Mathematics Refer to the graphic novel frame below.
Mazen and Ali decide to create a music mix and include an equal
number of songs from each genre. What is the probability that any given

song would be from the hip-hop genre?

of music that the kids lke—
country, classical, hip-hop,
oldies, and alternative.

sure there are all

five types on this
mix CD for the
school dance,

Lesson1 Probability of Simple Events 719



One jelly bean is picked, without looking, from the dish. Write a ("

sentence that explains how likely it is for each event to happen.

7. black 8. purple, red, or yellow

@ H.O.T. Problems Higher Order Thinking

9. (© Persevere with Problems The probability of landing in a certain
section on a spinner can be found by considering the size of the angle
formed by that section. On spinner shown, the angle formed by the
yellow section i5.| one-fourth of the angle formed by the entire circle.
So, Plyellow) = Yy 0.25, or 25%.

a. Determine P{green) and Plorange) for the spinner. Write the
probabilities as fractions, decimals, and percents.

b. Determine F{not yellow).

10. @ Persevere with Problems A bag contains 6 red, 4 blue, and 8 green
marbles. How many marbles of each color should be added so that the
total number of marbles is 27, but the probability of randomly selecting

one marble of each color remains unchanged?

1. (& Which One Doesn't Belong? Circle the pair of probabilities that does not
belong with the other three. Explain your reasoning.

t 3 I t { 7 ( I ‘
0.€75, r3 038, 2% rZ 0.125 707, 3

716 cChapter® FProbability
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Name My Homework

Extra Practice

Ten cards numbered 1 through 10 are mixed together and then one card is
drawn. Find the probability of each event. Write each answer as a fraction,
percent, and decimal.

12. P(8) (13. P(7or9) 14. Plless than 5)
i o
7L 10%, or 0.1 | q,lﬂf,d 02 |
omly | card has an §. e, There is | cowd with & 7

emd | cavd with a 9. e,

1
P(8) is 7=, 10%, ov 0.1. ' \
0 P(7 ov ) is Z, or 207, ev 0.2,

Wowewors: iy
el
15. P{greater than 3) [16. Plodd) 17. Pleven)
|
|
18. P{not a multiple of 4) [19. P(noth,6,7, or 8) |20. P{divisible by 3)

21. Of the students at Grant Middle School, 63% are girls. The school
newspaper is randomly selecting a student to be interviewed. Describe
the complement of selecting a girl and find the probability of the
complement. Write the answer as a fraction, decimal, and percent.

22, The table shows the number of rabbits and cats at | Pets at the Groon
a groomer. If a pet is selected at random to be '
groomed, find the probability that Patches the f
cat will be selected. Then find the probability 12 16
that a cat will be selected.

G4 & Wiyl HartGecty Images

23. (O Persevere with Problems For a certain game, the probability of
choosing a card with the number 13 is 1000° Find the probability of not
choosing a card with the number 13. Then describe the likelihood of the

event occurring.

Comprignt © MoGewH1| Eduseien
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Power UP! Test Practice

24. The types of songs on Ahmed's MP3 player are shown on the graph
Max will play one of the songs at random. Complete
the model below to find Plcountry or R&B).

Plcountry or R&B) =
+ -
' + | + | +

candies shown in the table. Which of the following

MNumber of Songs

Types of Music

25. Amani has a bowl containing the numbers of colored Em
Red 5

probabilities are correct? Select all that apply.

; 3 .Grange . 3
Plred) = o Plorange) = ¢ ".,r Elm_ [ 1
1 2 | '
Plyellow) = 10 Plgreen) = = Green 6
Spiral Review
Compare each decimal using <, ==, or =.
26. 02 03 |27. 075\ 07 28. 5.89 '5.899

29. Yousif misses 12% of his foul shots and Ayoub misses 0.2 of
his foul shots. Write 12% and 0.2 as fractions in simplest form.
Then compare the fractions to determine who misses more
foul shots.

T8

saliEw) esiaraw ueiy

R 3 R

~pa |

UDEE



Comprignt © MoGewH1| Eduseien

Statistics and Probability

Inquiry Lab

Relative Frequency

D Mathematical
HOW is probability related to relative frequency? 13

In a board game, you get an extra turn if you roll doubles or two of the
same number.

You can conduct an experiment to find the relative frequency of rolling doubles

using two number cubes. Relative frequency is the ratio of the number of
experimental successes to the number of experimental attempts.

'Tcu:ds |

:E_‘EEP_I_II Complete the table to show all N | &b
of the possible outcomes for 1,2 | 22
S 19 0es
outcomes that are doubles. (1, ‘1_'} il
The probability of rolling (1,%)

(1,¢

doubles is

How many times would you expect doubles to be rolled if you roll the

number cubes 50 times? Explain.

| ot f.'_E 5 Roll two number cubes and record Number of Rolls <0
the number of doubles in the table.
Repeat the experiment 50 times. Number of Doubles

i . < "

| S f__-'& | Find the relative frequency of rolling doubles. Use the

number of times doubles were rolled
number of rolls '

ratio

Compare the ratios in Steps 1 and 3. What do you notice? Explain.

Suppose the number cubes are rolled 100 times. Would you expect the
results to be the same? Explain why or why not.

Inquiry Lab Relative Frequency T19
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R
P Y
&

Work with a partner.

1. Place a paperclip around the tip of a pencil. Then place the tip on the
center of the spinner. Spin the paperclip 40 times. Record the results in

the table below.
Section A B [ € D /
" —. + 1 1 |
Relative
Frequency

The spinner above is spun once. Find the probability of each event.

2. PA)

4. A(Q)

3. PB)

5. PD)

Analyzeland Reflect

6. Based on your results from the spinner experiment, are the outcomes of A,

B, C, or D equally likely?

7. @ Reason Inductively What would you expect to happen to the long-run
relative frequency of spinning an A as you increase the number of spins

from 40 to 1,0007

8. @ Justify Conclusions If you rolled a number cube 600 times,
approximate the relative frequency of rolling a 3 or 6. Explain your

reasoning to a classmate.

9. @ HOW is probability related to relative frequency?

720 cChapter® Probability
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Statistics and Probability

Lesson 2

Theoretical and Experimental Probability

S e oria i

Carnival Games The prize wheels for a carnival game are shown.
You receive a less expensive prize if you spin and win on wheel A

SP_ukyclage oomoe

Comrignt © MoGww-H1l Eauceten

| Essential Qumﬁun]

HOW can you predict the
outcome of future events?

You receive a more expensive prize if you spin and win on wheel B. % Vocabulary _]

Wheel A

Wheel B uniform probability model

theoretical probability
experimental probability

D) Mathematical Practices
13.4

In a uniform probability model, each outcome has an equal

probability of happening.

1. Which wheel has uniform

probability?

2. Use a paperclip and the tip of
your pencil to spin each wheel
4 times. Record your results.

3. Why do you think winners on wheel A receive a less expensive w
prize than winners on wheel B?

?

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

@Per&ﬂere with Problems
@Reasun Abstractly
@Eunstrud an Argument
@Mnﬂel with Mathematics

Spin Wheel A Wheel B

PV R E I -

@ Use Math Tools
@M‘tend to Precision

@ Make Use of Structure
Use Repeated Reasoning

B |

Lesson 2 Theoretical and Experimental Probability 721



Experimental and Theoretical Probability

Theoretical probability is based on uniform probability — what should
happen when conducting a probability experiment. Experimental
probability is based on relative frequency — what actually occurrs
during such an experiment.

The theoretical probability and the experimental probability of an event
may or may not be the same. As the number of attempts increases, the
theoretical probability and the experimental probability should become
closer in value.

= Tooks

Examples ._

Trials o,
A brial is oue experiment o

in o sevies of succettive

Tmens.

R = 1. The graph shows the results of an experiment in which a
spinner with 3 equal sections is spun sixty times. Find the
experimental probability of spinning red for this experiment.
The graph indicates that the spinner Spinner Results
landed on red 24 times, blue 15 times, g
and green 21 times. =
Pred) = number of times red occurs E

total number of spins E
= E g e Green Blue Ri=d
60’5 Color

The experimental probability of
spinning red is %

2. Compare the experimental probability you found in Example 1
to its theoretical probability.
The spinner has three equal sections: red, blue, and green.
So, the theoretical probability of spinning red is 3 Since
% = % the experimental probability is close to the theoretical

i Shoa, probability.

Got i+7 Do these problems to find out.

A .

a. Refer to Example 1. If the spinner was spun 3 more times and
4 landed on green each time, find the experimental probability of

spinning green for this experiment.

b. Compare the experimental probability you found in Exercise a to
its theoretical probability.

COREITER [[RWEIEaN 3 i sidog
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Statistics and Probability

' Examples )

3. Two number cubes are rolled together 20 times.
A sum of 9 is rolled 8 times. What is the
experimental probability of rolling a sum of 97

P(9) = number of times a sum of 9 occurs __ total number of
rolls
il 2
20 5

The experimental probability of rolling a sum of 9 is %

Ly, Compare the experimental probability you found in Example 3
to its theoretical probability. If the probabilities are not close,
explain a possible reason for the discrepancy.

When rolling two number cubes, there are 36 possible outcomes.

The theoretical probability of rolling a sum of S is % or %

 Rolls with Sum of 9
FirstCube  Second Cube

3 6
4 5
5 4
6 3
Since % is not close to % the experimental probability is not
close to the theoretical probability. One possible explanation is
that there were not enough trials. i |
ye
Lo
Got i+7 Do these problems to find out. L
c. In Example 3, what is the experimental probability of rolling a
sum that is not 9? A
d. Two coins are tossed 10 times. Both coins land on
picture 6 times. Compare the experimental o

probability to the theoretical probability. If
the probabilities are not close, explain a
possible reason for the discrepancy.

e. Suppose three coins are tossed 10 times.
All three coins land on picture 1time. Compare
the experimental probability to the theoretical probability.
If the probabilities are not close, explain a possible reason
for the discrepancy.

Comprignt © MoGewH1| Eduseien
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Theoretical and experimental probability can be used to make
predictions about future events.

Solving Proportions 5. Last year, a DVD store sold 670 action DVDs, 580 comedy DVDs,
450 drama DVDs, and 300 horror DVDs. A media buyer expects
to sell 5,000 DVDs this year. Based on these results, how many
comedy DVDs should she buy? Explain.

2,000 DVDs were sold and 580 were comedy. So, the probability
580 29
2,000 " 100°
23 _  x
100 5000

is

Write a propartion.
29.5000 =100 -x Find the cross products.
145,000 = 100x Multiply.

1450 =x Divide each side by 100.

She should buy about 1,450 comedy DVDs.

Guided|Practice)

1. A coinis tossed 50 times, and it lands on picture 28 times. Find
the experimental probability and the theoretical probability of the
coin landing on picture. Then, compare the experimental and theoretical
probabilities. Examples 1-4)

P -—||
Rate Yourself! |

| Ave you ready to wove ow!

2. Yesterday, 50 bakery customers bought muffins and 1 of Shade the section that agplies.

those customers bought banana muffins. If 100 customers
buy muffins tomorrow, how many would you expect to buy
a banana muffin? {Example 5)

), Building on the Essential Question How are | |
experimental probability and theoretical probability alike? I

e

724 Chapter9 Probability

COREITER [[RWEIEaN 3 i sidog



Hame My Homework

IndependentPractice

‘n‘ A number cube is rolled 20 times and lands on 1two times and on 5 four
times. Find each experimental probability. Then compare the experimental

probability to the theoretical probability. ([Feamplos 1 4)

a. landing on 5

b. notlandingon1

2. The spinner at the right is spun 12 times. It lands on blue 1 time. ;
(Examples 1-4)
a. What is the experimental probability of the spinner landing on blue?
b. Compare the experimental and theoretical probabilities of the spinner ;

landing on blue. If the probabilities are not close, explain a possible
reason for the discrepancy.

3. The frequency table shows the results of a survey | Whatis ey
of 70 zoo visitors who were asked to name their  Animal Exhibit?
favorite animal exhibit. [Eample5) Exhibi | Tally P [
a. Suppose 540 people visit the zoo. Predict E.Bears 1| T E_
how many people will choose the monkey o -
i i \Blephants | [}T L KT | 7
exhibit as their favorite. | ' '
(Monkeys | IRl Mitlit] | 21
b. Suppose 720 people visit the zoo. Predict how | Penguins el _ 13
many people will choose the penguin exhibit | ¢ 0. | LHE L 111 | @

as their favorite.

4. () Make a Conjecture Cross out the part of the concept o T S

"'-;\

circle that does not belong. Then describe the relationship /n coim lamding | vesults based
among the remaining parts. ! i

/ om writing £ out | on am %
of |0 Hwmes | experiment

_—————

sukcomes | volling e sum of |

N that showld | 9 bwice in
N happen | S Hrials

S
*\H‘
s

Compignt © MG ww:-H1l Sauceten
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ﬁ@ Multiple Representations A spinner with three equal-sized sections
marked A, B, and C is spun 100 times.
a. Numbers What is the theoretical probability of landing on A?

b. Numbers The results of the experiment are shown in the table.
What is the experimental probability of landing on A7 on C7?

c. Models Make a drawing of what the spinner might look like based on
its experimental probabilities. Explain.

@ H.O.T. Problems Higher Order Thinking

6. (O Persevere with Problems The experimental probability of a coin

landing on picture is % If the coin landed on writing 30 times, find the

number of tosses.

7 0 Reason Inductively Twenty sharpened pencils are placed in a box
containing an unknown number of unsharpened pencils. Suppose
15 pencils are remowved at random and five of the removed pencils are
sharpened. Based on this, is it reasonable to assume that the number

of unsharpened pencils was 407 Explain your reasoning.

8. @ Reason Inductively The results of spinning a spinner with six equal
sections are shown. Determine the minimum number of additional spins
needed and their frequency of landing on each color so that the
experimental probabilities will be equal to the theoretical probabilities.

Explain your reasoning.

726 Chapter 9 Probability

Section Frequency
24

26

i Thew,

1 g
o).

Color Frequency

Elue E]
Green 6
Orange . 12
Purple . 10
Red . 8
Yellow 4
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Hame My Homework

Extra Practice

For Exercises 9 and 10, find each experimental probability. Then compare
the experimental probability to its theoretical probability. If the probabilities
are not close, explain a possible reason for the discrepancy.

9. A coin is tossed 20 times. It lands on picture 9 times.

muwlper of Hwmes picture ccowrs _ 9
total numbper of coin tosses 0

Aheads) =
Hele K5 1
 The experimental probalbility of 0 iz close to

Hie theovehical probabiliby of IL

10. A heartis randomly chosen 7 out of 12 times from the cards shown.

deen

Solve.

M. Last month, customers at a gift shop bought 40 baby shower cards,
19 congratulations cards, 20 holiday cards, and 21 thank you
cards. Suppose 125 customers buy greeting cards next month.
How many would you expect to buy a baby shower card?

12. Use the graph at the right. Most Popular Gifts for Mothers
a. What is the probability that a mother received iy —@
a gift of flowers or plants? Write the probability ﬂuﬁz _' -
as a fraction in simplest form. dinne — :
e
appare] SRS ‘-ﬂ
b. Suppose 400 mothers will receive a gift. Predict ewelty 6%
how many will receive flowers or plants. s i s
0 5 MM 15 20 25 30 35 4 45

Percent

Compignt © MG ww:-H1l Sauceten
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Power UP! Test Practice

13. Omar tossed a coin 100 times. Fill in the boxes to complete each statement. | Tossing a Coin
Based on Omar's results, the . probability E e
of tossing picture is %. This is | than the E :’; ________ [
theoretical probability of tossing picture with a coin. E 20 :.:':
=
a
&
§ &
Dutcome
14. Determine if each situation represents experimental or
theoretical probability.
a. Suha flips a coin 20 times and determines that experimental theoretical
the probability of flipping picture is 0.55.
b. Muna has made 16 out of 25 free throws. The experimental theoretical
probability that she will make her next free
throw is 64%.
c. There are 4 Hils coins, 2 5ils coins, 5 10ils cains, experimental theoretical

and 5 25-ils coins in a jar. The pmbabilitiy that a
randomly selected coin is a 1-fils coin is 2

Spiral Review

For Exercises 15 and 16, circle the greater probability.

15. The spinner at the right is spun.
Plred) Plnot red)

16. A number cube is rolled.
P{multiple of 3) P{prime number)

17. A restaurant offers three flavors of ice cream on its dessert menu:
vanilla, chocolate, and strawberry. Dessert options are sundaes or
ice cream cones. List all of the possible desserts. Then determine
if it is likely, unlikely, or equally likely of randomly choosing a sundae.

728
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Statistics and Probability

Inquiry Lab

Fair and Unfair Games

D Mathematical
‘m) HOW can you determine if a game is fair? 1“;‘“’““

In a counter-toss game, players toss three two-color counters. The winner of each
game is determined by how many counters land with either the red or yellow side
facing up. Find out if this game is fair or unfair.

Mathematically speaking, a two-player game is fair if each player has an equal
chance of winning. A game is unfair if there is not such a chance.

i

_(

{ _F i. Player 1tosses the counters. If 2 or 3 counters land red-side up,
. Player 1 wins. If 2 or 3 counters land yellow-side up, Player 2
wins. Record the results in the table below. Place a check in the
winner's column for each game.
Game Player 1 Player 2 Game Player 1 ' Player 2
1 [
2 7
3 8
4 9
5 10
-'l:__p_ 1 Player 2 then tosses the counters and the results are recorded.
:-__E »3]| Continue alternating turns until the counters have been tossed

10 times.

Based on your results, do you think the game is fair or unfair?
Circleyour response below.

Fair Unfair

Comprignt © MoGewH1| Eduseien
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1. Complete the organized list of all the possible outcomes resulting from

one toss of the three counters described in Activity 1. - -

Counter1 Counter2 Counter3 Outcome

S

ved ved ved ved, ved, ved

4

’

2. In the outcome column of the table above, draw a circle around the
outcomes that are a win for Player 1. Draw a box around the outcomes
that are a win for Player 2.

3. Calculate the theoretical probability of each player winning. Write each
probability as a fraction and as a percent. Is the game fair or unfair?

4. Use your results from Activity 1to calculate the experimental
probability of each player winning.

I..-'-\-I I. _. =TI
Y

Callotooret < T
b. GJHSI‘HH’ Conclusions Compare the probabilities you found in Exercises 3

and 4. Explain any discrepancies.

6. @ Reason Inductively Predict the number of times Player 1 would win if

the game were played 100 times. Explain your reasoning.

730 Chapter® Probability
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Statistics and Probability

Ahmed and Salem made up a game using a plastic cup. A cup is tossed.
If it lands right-side up or open-end down, Ahmed wins. If it lands on
its side, Salem wins. Is this game fair?

Work in pairs to play the game and determine if Ahmed and Salem created a
fair game.

S

-::_":_‘l:ap 1 I; Player 1 tosses the cup. If it lands right-side up or open-end down,
~ Player1gets a point. If the cup lands on its side, Player 2 gets a point.
Record your results in the table below.

Toss Player 1 Player 2 Toss Player1 = Player2

1 6
2 | | 7
3 3
4 9
5 10

‘gt F'EE" Player 2 then tosses the cup and the results are recorded.
L |

| Step 3:' Continue alternating turns until there is a total of 10 tosses.

Based on your results, do you think the game Ahmed and Salem
created is fair or unfair? (Circle your response below.

Fair Unfair

There are three possible outcomes when tossing the cup and Ahmed wins if
two of those outcomes happen. It may appear that Ahmed has a better chance
of winning, however this is not necessarily true.

Explain why Salem actually has a better chance at winning the game.

What was the experimental probability for the cup landing right-side up or
open-end down?

Inquiry Lab Fair and Unfair Games 731




Work with a partner.

7. A game involves rolling two number cubes. Player 1
wins the game if the total of the numbers rolled is 5
or if a 5 is shown on one or both number cubes.
Otherwise, Player 2 wins. Fill in the table for all of
the possible outcomes of rolling two number cubes.

! 2 - 3 a

24 1="

ﬂ'lil-'l'li-h ui ”--l

8. Shade in the cells of the table in which Player 1is a winner.

{8)) Analyzejand Reflect]

9. For the number cube game, calculate the theoretical probability of each
player winning. Write each probability as a fraction and as a percent

10. (O Justify Conclusions Is the number cube game fair? Explain.

1. @ Model with Mathematics Design and describe a game in which
the outcome is not fair. Then explain how you could change the game to

make it fair.

12. @ HOW can you determine if a game is fair?

732 Chapter9 Probability
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Statistics and Probability

Lesson 3

Probability of Compound Events

T

Trawel Suhaila wants to pack enough items to create 6 different
outfits. She packs 1jacket, 3 shirts, and 2 pairs of jeans. Can
Suhaila create 6 different outfits from her clothing items? @ Vocabulary _]

= | Essential q-.egﬁon]

HOW can you predict the
outcome of future events?

1. Complete the table below. sample space
tree diagram

compound event
outdit Clothing ltews
o Sl ot L AR | ) Mathematical Practices

13.4,5

jacket, shivt |, jeans 2

jacket, shivt 2, jeans |

jacket, shivt 3,

jacket,

2. The table is an example of an organized list. What is another
way to show the different outfits that Suhaila can create?

3. Describe another situation for which you might
want to list all of the possible outcomes.

&

&

> ?
= Which () Mathematical Practices did you use?

g Shade the circle(s) that applies.

'-Z @Per&ﬂere with Problems @ Use Math Tools

; @Reasun Abstractly @Aﬁend to Precision

g @Eunstrud an Argument @ Make Use of Structure

L1

r;'- @Mnﬂel with Mathematics Use Repeated Reasoning
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Find a Sample Space

The set of all of the possible outcomes in a probability experiment is

called the sample space. Organized lists, tables, and tree diagrams
can be used to represent the sample space.

Examples )

1. The three students chosen to represent

Students |
Mr. Fahd's class in a school assembly are '
shown. All three of them need to sit in a row on i
the stage. Use a list to find the sample space for Hassan
the different ways they can sit in a row. Khalic

Use A for Amna, H for Hassan, and K for Khalid.
Use each letter exactly once.

AHK AKH HAK HKA KAH KHA

S0, the sample space consists of 6 outcomes.

2. A carcanbe purchased in blue, silver, red, or purple. It also
comes as a convertible or hardtop. Use a table or a tree
diagram to find the sample space for the different styles in
which the car can be purchased.

Sample
Color Ti
x Color Top Space
blue convertible
blue  hardtop Blue <Cunvertihle ——BC
siver  convertible Hardiop ————BH
silver  hardtop Silver <Cnnvertible —5C
red convertible Hardtop ——SH
red hardtop Red <CGI‘IUEI"HME ——RC
purple  convertible Hardtop ————RH
i —PC
purple | hardtop Purple <:Cnnwemble
Hardtop ————PH
Using either method, the sample space consists of 8 outcomes.
¥ L‘;@
Go¥ 1+7 Do this problem to find out.
ol e a. The table shows the sandwich choices for a :{
picnic. Find the sample space using a list, o _ e E
table, or tree diagram for a sandwich consisting | .. i
one type of meat and one type of bread. turkey ::h'f{dﬂugh T
Ll a
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Statistics and Probability

1

Find Probability

A compound event consists of two or more simple events. The probability .
of a compound event, just as with simple events, is the fraction of
outcomes in the sample space for which the compound event occurs.

{Tools |

[- Example

\,

3. Suppose you toss a 25-fils coin, a 10-fils coin, and a 5-fils coin.
Find the sample space. What is the probability of getting three
tails?

Make a tree diagram to show the sample space. |

5 fils 10fils  25fils Sample Space i
— {:: he_ads — heads, heads, heads |
tails heads, heads, tails

heads <
tails {zheads — heads, tails, heads ,

tails heads, tails, tails
heads — tails, heads, heads
heads <f::

tails tails tails, heads, tails [
tails {hﬁ&ds iy tails. tafls-. hl?ads
ails — s, tile, s> 4~ (o |

s+——— number of favorable outcomes
4——— number of possible outcomes

i ¥
P(3 tails) a

1

So, the probability of getting three Tails is 2

Go¥ 1¥+7 Do this problem to find out.

b. The animal shelter has both male and female cats in yellow, brown,

or black. There is an equal number of each kind. What is the Random
probability of choosing a female yellow cats? Show your work in Wken clisesing am subcowe,
the space below. assume Hhat eack dubceme

it clasew revndawly,

Vam

*

MeGwH1 Eguseten

Camrignt
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Ly, To win a carnival prize, you need to choose Outcomes
one of 3 doors labeled 1 through 3. Then you T —
need to choose a red, yellow, or blue box [
5 ; i door1 | yellow box
behind each door. What is the probability that .
the prize is in the blue or yellow box behind door1  blue box
door 27 door2 | red box
The table shows that there are 9 total door2  yellow box
outcomes. Two of the outcomes are favorable. Pl
So, the probability that the prize is door3 redbox |
in a blue or yellow box behind door 2 is - door3  yellow box
door 3 | blue box

For each situation, find the sample space. [Examples 12

1. A coinis tossed twice.

2. A pair of brown or black

sandals are available in
sizes 7, 8, or 9.

3. Khalaf spins a spinner with four equal sections, labeled
A B, C, and D, twice. If letter A is spun at least once, Khalaf
wins. Otherwise, Khalifa wins. Use a list to find the sample
space. Then find the probability that Khalifa wins. (Examples 3-4)

Bulding on the Essential Question How do tree
diagrams, tables, and lists help you find the probability of a

compound event?

736 Chapter9 Probability

| Rate Yourself!

)

| unAevstand how to |
show & sewsple space. |

%B Great! You're ready to move on!

I stll hewe questions '

apout showihg o
sawmple space.
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Mame My Homework _

IndependentPractice

For each situation, find the sample space. [Examplez 1-7)

2. picking a number from 1to 5 and choosing
the color red, white, or blue

1. tossing a coin and spinning
the spinner at the right

4. choosing a letter from the word SPACE and
choosing a consonant from the word MATH

‘B‘ choosing a purple, green, black, or silver bike

having 10, 18, 21, or 24 speeds I

For each game, find the sample space. Then find the indicated
probability. (Examples 3 4

5. Hessa tosses 2 number cubes. She wins if she rolls double sixes.

Find P{Hessa wins).

6. Jamal rolls a number cube, tosses a coin, and chooses a card from two
cards marked A and B. If an even number and heads appears, Jamal
wins, no matter which card is chosen. Otherwise Ismail wins.

Find P{Jamal wins).

Compignt © MG ww:-H1l Sauceten
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‘no Persevere with Problems The following is a game for two players.
» Three counters are labeled according

to the table at the right. Popswrs | Swed | el

Counter 1 red bl
- Toss the three counters. {

Counter 2 red ellow
= If exactly 2 counters match, Player 1 scores : X

a point. Otherwise, Player 2 scores a point. Counter3 | blue | yellow

Find the probability that each player scores a point.

@ H.O.T. Problems Higher Order Thinking

8. (O Persevere with Problems Refer to Exercise 7. Do the two players both
have an equal chance of winning? Explain.

9. (O Find the Error Asma wants to determine the probability of
guessing correctly on two true-false questions on her history
test. She draws the tree diagram below using C for correct
and | for incorrect. Find her mistake and correct it.

Sample
Question 1 Question 2 Space
c———CC
c
<i': | ———Cli
| <—: C————cc
1 I

10. (© Model with Mathematics Write a real-world problem in which the
probability of a compound event occurring is 0.25.

COREITER [[RWEIEaN 3 i sidog
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Mame My Homework

Extra Practice

1. Three-course dinners can be made from the
menu shown. Find the sample space for a dinner

Appetizers  Entrees | Desserits

consisting of an appetizer, entrée, and dessert. | S ek | ok Cals
| Salad Chicken Apple pie
S{llTFlE L 1 1
#Ppetnzer Ertres Dessert 91:10:&
e i ———
gl 5 <
5
i — 5O
S
A —SCA
C —545C
i il
Sa
[ SaCC
C '<
A SaCA

12. Mr. and Mrs. Faris are expecting triplets. Suppose the chance of each
child being a boy is 50% and of being a girl is 50%. Find the probability of

each event.
a. Plall three children will be boys) b. Plat least one boy and one girl)
c. P{two boys and one girl) d. Plat least two girls)

Copy and Solve For Exercises 13 and 14, show your work on a separate piece

of paper.

13. The University of Oregon’s football team has many different
uniforms. The coach can choose from four colors of jerseys and
pants: green, yellow, white, and black. There are three helmet

options: green, white, and yellow. Also, there are the same four
colors of socks and two colors of shoes, black and yellow.

a. How many jersey/pant combinations are there?

. If the coach picks a jersey/pant combination at random, what is
the probability he will pick a yellow jersey with green pants?

c. Use a tree diagram to find all of the possible shoe and sock

combinations.

B NGNS Rk oom
[=a

14. Q) Use Math Tools Use the Internet or another source to find the
top five best-selling animated movies. Then create a list of the
possibilities for choosing a movie and choosing a wide-screen or
full-screen version.

Compignt © MG ww:-H1l Sauceten

Lesson 3 Probability of Compound Events 739



Power UP! Test Practice

15. Mr. Usama will choose one student from each of the two groups
to present their history report to the class. Which of the following m m
represent possible outcomes? Select all that apply. _ Ayman Husam
(Ayman, Husam) (Khalid, Hamad) Jassim Hamad
(Jassim, Khalid) (Jassim, Husam) Khalid

16. Campers choose one activity from each of the morning, afternoon,
and evening activities shown below.

Moming Afternoon Evening
Hiking (H) | Archery [A) Horseback Riding (R)
Canoeing (C) | Bird Watching (B) | Campfire Building (F)
| Naigating (N

Make a list to show the sample space for the possible morning,
afternoon, and evening activities.

What is the probability that a randomly selected camper will be —
horseback riding in the evening?

' Spiral Review

Eight cards numbered 1-8 are shuffled together. A card is drawn at random.
Find the probability of each event.

7. P(8) 18. Plgreaterthan5)

19. Pleven) 20. P(3or7)

21. What is the probability of rolling a number greater than 4 on a number
cube? Explain.

740
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Statistics and Probability

Lesson &4

Simulations

Qoo

Music Downloads A new electronics store is opening at the mall. One
out of six new customers will receive a free music download. The winners

are chosen at random. On Monday, the store had 50 customers. You can @ Vocabulary _]
act out or simulate 50 random customers by using the random number R

HOW can you predict the
outcome of future events?

simulation
generator on a graphing calculator.
Type in the following keystrokes to set 1 as the lower bound and 6 as
. ) Mathematical Practices
the upper bound for 50 trials. P
_.__...J
A set of 50 numbers ranging from 1to & appears. Use the right % : = )5

arrow key to see the next number in the set.

1. Letthe number 3 represent a customer who wins a free download.
Write the experimental probability of winning a download.

2. Compare the experimental probabilities found in Exercise 1 to the
theoretical probability of winning a download.

> ?

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

Lane Gmew'd ve an imeges RFGally images

i @PEF‘SE‘\'EIE with Problems @ Use Math Tools

g. @Reasun Abstractly @M‘Lend to Precision

g @Eunstrud an Argument @ Make Use of Structure

E @Mnl:lel with Mathematics Use Repeated Reasoning

& —
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Model Equally Likely Outcomes

[
|

A simulation is an experiment that is designed to model the action in
| @ given situation. For example, you used a random number generator
to simulate rolling a number cube. Simulations often use models to
act out an event that would be impractical to perform.

1. Acereal company is placing one of eight different trading
cards in its boxes of cereal. If each card is equally likely to
appear in a box of cereal, describe a model that could be used
| to simulate the cards you would find in 15 boxes of cereal.

| Choose a method that has 8 possible outcomes, such as tossing
3 coins. Let each outcome represent a different card.

For example, the outcome of all three coins landing heads up could
simulate finding card 1.

! Toss 3 coins to simulate the cards that might be in 15 boxes of
' cereal. Repeat 15 times.
|
|

Coin Toss Simulation
| Outcome Card Outcome . Card
| HHH 1 s
! | ower | 2 TTH 6
' HTH | 3 THT 7
| | wm | 4 THH 8

%2 || Got i+? Do this problem to find out.
|

a. A restaurant is giving away 1 of 5 different toys with its
o | children’s meals. If the toys are given out randomly, describe
a model that could be used to simulate which toys would be
given with 6 children’s meals.

COREITER [[RWEIEaN 3 i sidog
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]
2. Every student who volunteers at the concession stand during
basketball games will receive a free school T-shirt. The T-shirts
come in 3 different designs.

Design a simulation that could be used to model this situation.
Use your simulation to find how many times a student must
volunteer in order to get all 3 T-shirts.

Use a spinner divided into 3 equal sections. Assign each section
one of the T-shirts. Spin the spinner until you land on each section.

P

first spin second spin
third spin fourth spin

Based on this simulation, a student should volunteer 4 times in
order to get all 3 T-shirts.

Got 1+7 Do this problem to find out.

b. Mr. Hamdan must wear a dress shirt and a tie to work. Each day
he picks one of his 6 ties at random. Design a simulation that
could be used to model this situation. Use your simulation to
find how many days Mr. Hamdan must work in order to wear all of
his ties.

Model Unequally Likely Outcomes

Simulations can also be used to model events in which the outcomes are
not equally likely.

Statistics and Probability
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3. There is a 60% chance of rain for each of the next two days.

Yo could you ke A i i
7 vl your Describe a method you could use to find the experimental
20% Rm probability of having rain on both of the next two days.
AnSwEY
A— — Place 3 red and 2 blue marbles in a bag. Let 60% or % of them
represent rain. Let 40% nr% of them represent no rain.
Randomly pick one marble to simulate the first day. Replace the
marble and pick again to simulate the second day. Find the
o] probability of rain on both days.
Yoy
I'-“E'.L y Fa
~ Got i+7 Do this problem to find out.
= ¢. During the regular season, Bilal made 80% of his free throws.

Describe an experiment to find the experimental probability of
Bilal making his next two free throws.

Guided Practice)

1. An ice cream store offers waffle cones or sugar cones. Each is equally
likely to be chosen. Describe a model that could be used to simulate this
situation. Based on your simulation, how many people must order an ice
cream cone in order to sell all possible combinations? ([Examples 1and 2)

2. An electronics store has determined that 45% of its
customers buy a wide-screen television. Describe a model

that you could use to find the experimental probability that
the next three television-buying customers will buy a —

wide-screen television. [Example 3) Rate Yourself!

How well Ao you umdevstamd
simulations? Civcle the image

that applies.
3. ) Building on the Essential Question Explain how |
using a simulation is related to experimental probability. Qear w Ef:

744 Chapter® Probability
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Mame My Homework _

IndependentPractice

‘nThE questions on a multiple-choice test 2. A game requires drawing balls numbered

each have 4 answer choices. Describe a 0 through 9 for each of four digits to
model that you could use to simulate the determine the winning number. Describe a

outcome of guessing the correct answers mudn:—:-lv that could be used to simulate the
to a 50-question test. [Eample 1 selection of the number. [Example 1)

@' Model with Mathematics Describe a model you could use to simulate
each event.

Y A jar of cookies contains 18 different types of cookies. Each type is
equally likely to be chosen. Based on your simulation, how many times
must a cookie be chosen in order to get each type? (Bample 7)

4. A cooler contains 5 bottles of lemonade, 4 bottles of water, ——
and 3 bottles of juice. Each type is equally likely to be chosen.
Based on your simulation, how many times must a drink be
chosen in order to get each type? [Bxample 3)

5. Players at a carnival game win about 30% of the time. Based on your
simulation, what is the experimental probability that the next four players
will win. [Exampile 3)

Compignt © MG ww:-H1l Sauceten
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6. @ Model with Mathematics Suppose a mouse is placed in the }
maze at the right. if each decision about direction is made at
random, create a simulation to determine the probability that
the mouse will find its way out before coming to a dead end or In
going out the In opening.

1)

@ H.O.T. Problems Higher order Thinking

7 O Model with Mathematics Describe a situation that could be
represented by a simulation. What objects could be used in your
simulation?

8. 0 Persevere with Problems A simulation uses cards numbered 0
through 9 to generate five 2-digit numbers. A card is selected for the tens
digit and not replaced. Then a card for the ones digit is drawn and not
replaced. The process is repeated until all the cards are used. If the
simulation is performed 10 times, about how many times could you
expect a 2-digit number to begin with a 57 Explain.

9. (O Justify Conclusions Determine whether the following statement is
sometimes, always, or never true. Justify your answer.
A spinner can be used to model equally likely oufcomes.,

10. (& Justify Conclusions Humaid believes that the coin his teacher

uses for an experiment gives an advantage to one team of students. = :Tnis

His teacher has students toss the coin 50 times each and record their 1 W . 33
results. Based on the results in the table, do you think the coin is fair? 2 27 28
Explain. 3 22 | 2
4 2 | 2
5 13 . 7
6 20 . 30

746 Chapter 9 Probability
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Name My Homework

Extra Practice

11. A store employee randomly gives scratch-off 12. On average, 75% of the days in Henderson
discount cards to the first 50 customers. The county are sunny, with little or no cloud
cards offer discounts of 10%, 20%, 25%, 30%, cover. Describe a model that you could use
or 40%. There is an equal chance of receiving to find the experimental probability of sunny
any of the 5 cards. Describe a model that days each day for a week in Henderson
could be used to simulate the discount county.

received by 4 customers.

m»:f’:l““"' vy
el
~ Use o spinver with § equeal sections +o
vepresent Hhe § diffevent discoumts.
Spim 4 Hwmes to simulate 4 customers

Yecening cords.

© Model with Mathematics Describe a model you could use to simulate
each event.

13. Every student who participated in field day activities received a water
bottle. The water bottles came in 2 different colors. Based on your
simulation, how many students had to receive a water bottle in order to
distribute water bottles in both colors?

14. A field hockey team wins 80% of its games. Based on your simulation,
what is the experimental probability of the team winning its next
3 games?

15. There are 4 different magazines on Rana's nightstand. Each
evening, she randomly selects one magazine to read. Based on your o
simulation, how many days must she select a magazine in order to
read all 4 magazines?

Trzmis NorthulFnogecisc'Gelly Images
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power. Up! Test Practice

16.

18.

The table shows the chance of rain this weekend. Select
values to fill in the boxes in the model below to describe

a method you could use to find the experimental et sx
probability of having rain on both days.

Place 3 red and ~ |blue marbles in a I 7 ] red |
bag. Let the marbles represent rain I- ] 19 ] Dise
since |?€. of the marbles are this color. Let the

i I marbles represent no rain since % of the marbles are this color.

Randomly pick one marble to simulate the first day. Replace the marble and pick
again to simulate the second day. Find the experimental probability of rain on both
days. Do you think it matters how many trials of the simulation you conduct? Will
conducting more trials result in a better prediction? Explain your reasoning.

At a restaurant, 1 out of every b6 kids' meals wins a prize. Determine which
probability models could be used to simulate winning a prize. Select all that apply.

Toss a coin. Let tossing heads represent winning a prize and let tossing tails
represent not winning a prize.

Spin a spinner with equal size spaces labeled A, B, C, D, E, and F. Let spinning A
represent winning a prize and let spinning other letters represent not winning a prize.

Roll a number cube. Let rolling a 1 represent winning a prize and let rolling
a2, 3,45, or 6 represent not winning a prize.

' Spiral Review

A local video store has advertised that one out of every four customers
will receive a free box of popcom with their video rental. So far, 15 out of
75 customers have received popcorn. Compare the experimental and
theoretical probabilities of receiving popcorn.

748
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Statistics and Probability

Inquiry Lab
Simulate Compound Events

. . - Mathematical
‘.m HOW do simulations help you understand the probability 2 s
of events happening? 13

A local shop randomly gives coupons to 3 out of every B customers. Use a spinner
to determine the probability that a customer will receive a coupon two days in
a row.

SHanas:OMActivity &

A spinner with eight equal
sections can be used to
simulate the situation. Label
three of the sections with the
letter C to represent the people
that receive a coupon. Label
five of the sections with the
letter D to represent the people
that do not receive a coupon.

)
|
1

g
n

Every two spins of the spinner represents one trial. Use a
paperclip and the tip of your pencil to spin the spinner twice
and record the results in the table. Perform a total of 15 trials.

Tial | Spin1 | Spim2  Tial | Spim1 | Spim2  Tdal | Spin1  Spin2

1 6 1"
2 7 12
3 8 12
4 9 14
5 10 15

Based on your results, what is the experimental probability that a customer
will receive a coupon two days in a row?

1k & MeiGew:H1l Eguseten
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You can also use a random number table to simulate a compound event.

There is a 10% chance of rain for a city on Sunday and a 20% chance of rain
on Monday. Use a random number table to find the probability that it will rain
on both days.

iHands;OnfActivity 2
@t_:l;ik: A random number table has random digits in rows that can be
grouped in different combinations as needed. These digits are
arranged in groups of 5, but the grouping often does not matter.

Since the situation we want to represent involves two days,
continue drawing lines to separate the numbers into two-digit

I'IUH'IIIIJE“ES. |
48. 87 49460 89640 30270
19507 87835 99812 52353
11864 35645 90087 64254
87045 39769 77995 14316
69913 93449 68497 31270
81827 32901 82033 43714
33386 98637 25725 31900
41675 86692 40882 44123
77351 12790 62795 77307

[EFEFE] Using the digits 0 through 9, assign one digit in the tens place for
N rain on Sunday and assign two different digits in the ones place
for rain on Monday. For example, the digit 1in the tens place can
represent rain occurring on Sunday and the digits 1 and 2 in the
ones place can represent rain occurring on Monday.

|__5_tEP 3 Find the numbers in the table that have a 1in the tens place and
either a 1 or 2 in the ones place. Those numbers are 11 and 12.
Circlerthose numbers in the table.

LQ_I:E_p_’-ﬁ Find the probability using the numbers found in Step 3.

There were instances of the random numbers 11 and 12
occurring out of 90 random numbers.

So, the probability that it will rain on both days is 50 OF 3%%_

COREITER [[RWEIEaN 3 i sidog
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Statistics and Probability
7 i ; T -
s

Work with a partner.

1. Ibrahim plays goalie on his soccer team. He usually stops 2
out of every 6 penalty kicks. Label the sections of the
spinner at the right. Then use the spinner to determine
the experimental probability that Ibrahim stops 2 penalty
kicks in a row.

Tral  Spin1  Spin2  Tral  Spin1  Spin2  Tral  Spin1  Spin2

1 I 1
2 | | 7 | 12
3 8 13
4 | 9 1
5 | | | 10 | | 15 !

The experimental probability is

2. Suppose 40% of customers who enter a pet shelter own a cat. What is the
probability that it will take at least 4 customers before a cat owner enters
the shelter? Use a random number table to simulate this compound event.

In the table below, separate the numbers into groups of 4. Then use the
digits 0,1, 2, and 3 to represent people who own cats. You are looking for
groups of 4 numbers that do not contain a 0,1, 2, or 3. Circle those groups.

47374 36541 83454
405978 34947 78482
12644 94567 35467
78467 06161 85897
71716 13 166 44056
18574 24186 50866
78478 45468 1 5441
37487 16187 89892
54631 19846 08483

In this case, the probability is 35 or 15.6%.

MeGwH1 Eguseten

So, the experimental probability that it takes at least 4 customers before
a cat owner enters the store is 15.6%.

Camrignt
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3. In Exercise 1, what does spinning a Stop on your first spin, and
spinning a Goal on your second spin represent in this situation?

3. O Justify Conclusions Explain how your results might change for
Exercise 1if you simulated 100 penalty kicks.

5. In Exercise 2, why were the numbers from the random number table
separated into groups of four?

6. In Exercise 2, you could have used any 4 numbers to Numbers that

represent cat owners. Complete the simulation four Represent Cat Owners

more times using the numbers in the table to
represent the cat owners. 4,567

01,81

3,4,5,¢

7. (O Model with Mathematics Design a simulation that could be used to
predict the probability of taking a four question multiple-choice test with four
answer choices and getting all four questions comrect by guessing. Conduct
50 trials of the experiment. Then calculate the experimental probability of
getting all four questions correct by guessing.

Saneny  HOW do simulations help you understand the probability of
S ovents happening?

752 Chapter9 Probability
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; Statistics and thahlll’qr

Oproblem-s‘.olwng Investigation

ActlitiOut:

e 3 Mathematical Practices
Case #1 Winning Serves

Sally has been practicing her volleyball serve every day after school.
She hits a good serve an average of 3 out of 4 times.

Understand what are the facts?

You know that Sally hits a good serve an average
of 3 out of 4 times. Act it out with a spinner.

Plan wnatis your strategy?

Spin a spinner, numbered 1to 4, two times.
If the spinner lands on 1, 2, or 3, she hits a
good serve. If the spinner lands on 4, she
doesn’t. Repeat the experiment 10 times.

Solve Howcan you apply the strategy?

Here are some possible results! Circle the
columns that show two good serves. The first
two are done for you.

Tria 5 6

First Spin 2 I |13 |2

Second Spin 4 (1|14 1]13 |3
The circled columns show that six out of 10 trials resulted in two good serves

in a row. So, the probability is %.

Check Does the answer make sense?

Repeat the experiment several times to see whether the results agree.
Analyze the Strategy

G Reason Inductively Describe an advantage of using the act it out
strategy?

Problem-Solving Investigation Act it Out 793
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g
Case #2 Tests | |

- v =
q =

g, C,and D

choices A,

[P |
| auz thShms‘ ‘ !
. A o
1 1sthis 2900

Understand

= Read the problem. What are you being asked to find?
I weed to find

- What information do you know?

The spinner has 4 equal parts. There ave S multiple-choice questions.

The anwswer choices ave A, B, C, and D,

Plan
= Choose a problem-solving strategy.

1 will use the strategy.

Solve

Use your problem-solving strategy to solve the problem.
Spin a spinner with four equal parts labeled A, B, C, and D five times.
Repeat the experiment two times. Make a table of the results.

T et

With each spin there is an equal chance of landing on any section. Since the

probability of an answer being A, B, C, or D is likely, any answer
choice is possible.

Is using a spinner to answer a multiple-choice question a good idea?

Check

Use information from the problem to check your answer.
Repeat the experiment several times to see if the results agree.

SOREIEA [IFEEaN 3 W8t
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= Work with a small group to solve the following cases.

Show your work on a separate piece of paper.

Cellalporate

Case #3 Chess
ament will be held and 32 students will participate. If
or she will be eliminated.

A chess tourn
a player loses one match, he

Case #4 Running

Siw runners are entered in a race. Assume there are no ties.

Case #5 Fair Games

Alia and Bilal are playing a
numbered 1o 6. They roll
Bilal wins, If the product is

game with number cubes, Each
both number Ccubes

d multiple of 4, Alig Wins,

& Case #6 Algebra

The figure shown at the right is
known as Pascal’s Triangle.

¥
: Statistics and Probability

number cube js
. If the product js a muftiple: of 3

1131311
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Mid:ChapteriCheck

Vocabulary Check

1. Define probability. Give an example of the probability of a simple
event. (Lesson?)

2. Fill in the blank in the sentence below with the correct term. (Lesson 4)

A(n) is an experiment that is designed to act out
a given situation.

Skills Check and Problem Solving

The table shows the number of science fiction, action, and comedy movies =
Bilal has in his collection. Suppose one movie is selected at random. Find each i immnieind
probability. Write as a fraction in simplest form. (Losson ) Science Fiction | 0
3. P(sci fiction) | 4. P{not action) e -
science fiction L action -
|| Comedy E

5. A coinis tossed 20 times. It lands picture 4 times. Compare the
experimental probability to its theoretical probability. If the probabilities
are not close, explain a possible reason for the discrepancy. (Lesson 2)

6. A weather forecaster predicts a 30% chance of rain for each of the next
three days. Describe a way to simulate the chance that it will rain the next

three days. (Lesson4)

7. (5 Persevere with Problems Without looking, Ghaya took a handful of
multi-colored candies from a bag and found that 20% of the candies were
yellow and 15% were green. Suppose there were 480 candies in the bag.
Based on Ghaya’s results, how many more yellow candies would you expect

SOREITE ||REEa 3 w8 sdog

there to be than green candies? {Lesson1)
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Statistics and Probability

Lesson 5

Fundamental/Counting Principle

T

Classes Khamis wants to take a class at the

' Question |

HOW can you predict the
outcome of future events?

Class Day

community center. The table shows the class = |

sl awi [
options he is considering. All of the classes Martiar:gﬁ.ns Monday % Vocabulary _]
are offered only on Monday and Tuesday. Darice Tuesday |— L;! e

undamen unimng
1. According to the table, how many classes Principle
is he considering?
) Mathematical Practices

2. How many days are the classes offered? 13.4

3. Complete the tree diagram to find the number
of different class and day outcomes.

Class Day Sample Space

Monday —— Drawing, Monday
Drawing <
Tuesday —— Drawing, Tuesday

Martial < —— Martial .ﬂl"ls, Mﬂ"dﬂv

4. Find the product of the two numbers you found in _
Exercises 1 and 2. How does the number of outcomes ™~ -~
compare to the product? —

::".. F

ik

2 ?

g Which () Mathematical Practices did you use?

B Shade the circle(s) that applies.

E @Per&ﬂere with Problems @ Use Math Tools

§ @Reasun Abstractly @M‘Lend to Precision

g @Eunstrud an Argument @ Make Use of Structure

L1 s -
=;'- @Mnl:lel with Mathematics Use Repeated Reasoning . A
i ——
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Fundamental Counting Principle

If event M has m possible outcomes and event N has n possible outcomes,
then event M followed by event N has m X n possible outcomes.

You can use multiplication instead of making a tree diagram to find the

number of possible outcomes in a sample space. This is called the
Fundamental Counting Principle.

_— _— = = _— _— _— = _— ..-\I'.!.

1. Find the total number of outcomes when a coin is tossed and
a number cube is rolled.

A coin has 2 possible outcomes. A number cube has 6 possible
outcomes. Multiply the possible outcomes of each event.

coin J :. number cube ] ( total }

¥ \ \
2 . 6 = 12 Fundamental Counting Principle

There are 12 different outcomes.

check Draw a tree diagram to show the sample space.

Coin Number Cube Sample Space

heads, 1
heads, 2
heads, 3
heads, 4
heads, 5
heads, &
tails, 1
tails, 2
tails, 3
tails, 4
tails, 5
tails, 6

tails

SN & WK =00 &=

The tree diagram also shows that there are 12 outcomes. v

Got i+7 Do this problem to find out.

a. Find the total number of outcomes when choosing from bike
helmets that come in three colors and two styles.

COREITER [[RWEIEaN 3 i sidog



Statistics and Probability

1

Find Probability

You can use the Fundamental Counting Principle to help find the
probability of events.

A

@f_ Examples Hj

2. Find the total number of outcomes from rolling a number cube
with sides labeled 1-6 and choosing a letter from the word
MUMBERS. Then find the probability of rolling a 6 and choosing
an M.

f f r
[ number cube | letters ] total }

- v

¥ Y ¥
6 L] 7 == 42 Fundamental Counting Principle
There are 42 different outcomes.

There is only one favorable outcome. So, the probability of rolling

a b and choosing an M is a2 O about 2%.

3. Find the number of The Jeans Shop

different jeans available : .
Waist Size  Length {in.} Style

at The Jeans Sh:r.rp. Then - = o Jean Size
find the probability of 37 37 Eockics | i waew's jeans, Hhe size is
randomly selecting a size 34 34 loose fit . labeled waist % length. Se,
32 x 34 slim fit. Is it > B0 2Tl A THiRER i
likely or unlikely that the | with o 34-inch length, _
jeans would be chosen? . ~
[. size J _. - length :! [ =tyle | total
Y ¥ ¥ Y .
5 e 3 o 3 = 45 rundamental Counting Principle
There are 45 different types of jeans to choose. Out of the
45 possible outcomes, only one is favorable. So, the probability
of randomly selecting a 32 % 34 slim fit is % or about 2%. '
It is very unlikely that the size would be chosen at random.
Got it+7 Do this problem to find out. =

b. Two number cubes are rolled. What is the probability that the ;
sum of the numbers on the cubes is 127 How likely is it that Y
the sum would be 127 ]

Comprignt © MoGewH1| Eduseien
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ll-. A box of toy cars contains blue, orange, yellow, red, and black
cars. A separate box contains a male and a female action
figure. What is the probability of randomly choosing an orange
car and a female action figure? Is it likely or unlikely that this
combination is chosen?

First, find the number of possible outcomes.

e There are & choices for the car and 2 choices for the
action figure.

5.2=10 Fundamental Counting Principal

There are 10 possible outcomes. There is one way to choose an
orange car and a female action figure. It is very unlikely that this
combination is chosen at random.

Plorange car, female action figure) = % or 10%.

Guided Practice’

1. Use the Fundamental Counting Principle to 2. How many outcomes are possible when
find the number of outcomes from tossing a rolling a number cube and picking a cube
25ils coin, a 10ils coin, and a 5-ils coin. from 4 different colored cubes? [Example 1)
[Example 1)

3. Find the number of different outfits that can be made
from 3 sweaters, 4 blouses, and & skirts. Then find
the probability of randomly selecting a particular
sweater-blouse-skirt outfit. Is the probability of this
event likely or unlikely? (Examples 2 4) Rate Yourself!

How confident ave you
about using the Fundamental

s

2 . Counting Principle? Shade
4, &Mﬂmﬂml&mﬁﬂﬁtﬂnn Comparfaand Hhe ving on Hhe target.
contrast tree diagrams and the Fundamental Counting
Principle.

760 cChapter® Probability
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Mame My Homework

IndependentPractice

Compignt © MG ww:-H1l Sauceten

. Find the number of possible choices for a 2-digit number that

Use the Fundamental Counting Principle to find the total number of
outcomes for each situation. [Eample)

‘n‘chousing a bagel with one type of cream 2. choosing a sandwich and a side from the
cheese from the list shown in the table list shown in the table
T ) |
Cream | 7 Sides
' chiken | Pasta Salad
; ; m
Blueberry Chive RoastBeef | Potato Chips
Cinnamon Sun-dried TwaSalad | Side Salad
raisin tomato Vegetaian
Garlic o
3. picking a month of the year and a day of | 4. choosing from a comedy, horror, or action
movie each shown in four different theaters
the week |
|
|
|
. Find the number of possible routes from Eastland to Johnstown L

that pass through Harping. Then find the probability that State
and Fairview will be used if a route is selected at random.
State the probability as a fraction and percent. (Examples 2-3)

is greater than 19. Then find the number of possible choices
for a 4-digit Personal Identification Number (PIN) if the digits
cannot be repeated. [Example 1)

. An electronics company makes educational apps for 5 subjects, including

math. The app has 10 versions, with a different avatar in each version.
One version has an avatar that looks similar to a lion. The company is
randomly giving free apps to its customers. Find the probability of
randomly receiving a math app with a lion avatar. How likely is the
probability of receiving this app at random? [Examples 2-4)
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8. A sandwich shop offers 4 different meats and 2 different cheeses.

Suppose the sandwich shop offers 24 different meat-cheese sandwiches.
How many different breads does the sandwich shop use?

n‘@ Justify Conclusions A store offers 32 different T-shirt designs and

10.

.

12.

11 choices of color. Is the store's advertisement true? Explain.

) H.O.T. Problems Higher Order Thinking

A

T-shirt

Every Day of te
Vear!

75
nnaﬁ“’" 11
Colorg)

@ Persevere with Problems Determine the number of possible
outcomes when tossing one coin, two coins, and three coins. Then
determine the number of possible outcomes for tossing n coins. Describe
the strategy you used.

G Which One Doesn't Belong? |dentify the choices for events Mand N
that do not result in the same number of outcomes as the other two.
Explain your reasoning.

l‘? Avinks, £ d.esszrh" | & shivks, 4 pamts l |0 groups, & activities ]

& Justify Conclusions Zayed has a choice of a white, gray, or black shirt
to wear with a choice of tan, black, brown, or denim pants. Without calculating
the number of possible outcomes, how many more outfits can he make if he
buys a green shirt? Explain your reasoning to a classmate.

( Persevere with Problems Write an algebraic expression to find the
number of outcomes if a number cube is rolled x times.

762 Chapter9 Probability
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Name My Homework

Extra Practice

Use the Fundamental Counting Principle to find the total number of
outcomes for each situation.

14. Rolling a number cube and spinning a [15. Tossing a coin and selecting one letter
spinner with eight equal sections 4% ' from the word MATH
_— Cef=4F |
v
16. Selecting one sweatshirt from a choice of |17. Selecting one entrée from a choice of nine
five sweatshirts and one pair of pants from a | entrées and one dessert from a choice of
choice of four pairs of pants . three desserts
|
18. Rolling a number cube and tossing two (19. Choosing tea in regular, raspberry, lemon, or

. ( peach; sweetened or unsweetened; and in a
coins

' glass or bottle

20. A cafeteria offers oranges, apples, or bananas as its fruit option. it offers
peas, green beans, or carrots as the vegetable option. Find the number of
fruit and vegetable options. If the fruit and the vegetable are chosen at
random, what is the probability of getting an orange and carrots? Is it likely
or unlikely that a customer would get an orange and camots?

21. () Justify Conclusions The table shows cell phone options Phone Payment

offered by a wireless phone company. if a phone with one Brands Plags | DCceOnis
payment plan and one accessory is given away at random, Brand & | Individual Leather case
predict the probability that it will be Brand B and have a headset. BrandB  Family Car mount

Brand C | Business Headset
Government | Travel
charger

Explain your reasoning.

Comprignt © MoGewH1| Eduseien
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Power UP! Test Practice

22. A restaurant has 24 different lunch combinations. Which of the following
could describe the lunch options? Select all that apply.

3 drink sizes, 4 main dishes, 2 side dishes
2 appetizers, b main dishes, 3 desserts
3 kinds of bread, 8 kinds of sandwiches

2 drink sizes, 7 appetizers, 2 main dishes

23. Hat Shack sells 9 different styles of hats in several different
colors for 2 different sports teams. The company makes |
108 kinds of hats in all. Select the correct values to complete

the formula below to find the number of different color hats 9 ? _ 2
the Hat Shack makes.

i | = X * ! 2 '
How many different colors does the company use for hats? 108
C

Spiral Review
Find each probability.

24. A coin is tossed and a spinner with 4 equal sections labeled W-Z is spun.
Find Plheads and Z).

25. A pizza shop offers a single itemn pizza with choice of beef pepperoni, green

peppers, pineapple, tuna, or mushroom toppings. The pizza can be thick crust
or thin crust. Find P(thick crust).

Describe a model that could be used to simulate each situation.

26. There is a fifty percent chance of rain on Monday.

27. A restaurant randomly gives away 1 of 6 toys. Determine the number
of times a child needs to visit the restaurant to receive all 6 toys.
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Statistics and Probability

Lesson 6

Permutations

) Ren gtk

Scheduling Amer is planning his Saturday. He wants to mow the grass,
go swimming, and do his homework. How many different ways are there
to arrange what he wants to do?

Fill in the blanks of the organized list below to find all of the possible
arrangements of the activities.

[ limowing | [ 2Swivwing | [ ZiHomewo |
[iivowing ) [ 2:Homewot | Ehj
[irswimnng ) L 20evive ) [ 5 vomewort
[T vy ) [ 2 Hemewsk )| 4

TR ———

1. How many choices does Amer have for his first activity?

2. Once the first activity is selected, how many choices does Amer have
for the second activity?

3. Once the first and second activities are selected, how many choices
does Amer have for the third activity?

> ?

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

il Brand X Pcturas; |b) Samyal Borges ProlegrashyEullarstocs comg (Bo] Ingram Pglsningls amg

W sirgzanaanciersiotkh.oom;

i @Persﬂere with Problems @ Use Math Tools

g. @Reasun Abstractly @M‘Lend to Precision

g @Eurﬁhud an Argument @ Make Use of Structure

E @Mnl:lel with Mathematics Use Repeated Reasoning

& —

HOW can you predict the
outcome of future events?

;?'err;l utation

®) Mathematical Practices
1.3.4

T—
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Find a Permutation

[
|

A permutation is an arrangement, or listing, of objects in which order
| isimportant.

Mowing Dilbevent | Swimming

| Swiraming
Homework

dei'-qﬂ

Ovd Evs
Howmeweark

|
| You can use the Fundamental Counting Principle to find the number
| of permutations.

u @ Examples ]

| 1. Lamya is scheduling her first three classes. Her choices are math,

| science, and language arts. Use the Fundamental Counting
Principle to find the number of different ways Lamya can schedule
her first three classes.

There are 3 choices for the first class.

| There are 2 choices that remain for the second dass.

There is 1 choice that remains for the third dass.

3 . 2 . 1 = 6 -—— the number of permutations of 3 classes

There are b possible arrangements, or permutations, of the
3 classes.

| 2. Anice cream shop has 31 flavors. Hassan wants to buy a
| three-scoop cone with three different flavors. How many
i cones could he buy if the order of the flavors is important?

| There are 31 choices for the first scoop, 30 choices for the
second scoop, and 29 choices for the third scoop.

| Use the Fundamental Counting Principle.
| 31.30.29 = 26,970
i Hassan could buy 26,970 different cones.

i Show, ' %
oo | Got 1+7 Do these problems to find out. -
N |
’ g ‘ a. In how many ways can the starting six players of a volleyball :
team stand in a row for a picture? £
Y. | b. In a race with 7 runners, in how many ways can the runners end :-:'
! a

up in first, second, and third place?
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Statistics and Probability

1

The symbol P(31, 3) represents the number of permutations of 31 things
taken 3 at a time.

= Start with 31.

\

Example )

e i
3. Find P(8, 3).
P8,3)=8-7-60r336 B things taken 3 at a time A
Got i+7 Do these problems to find out. :T:: »
€. P12, 2) d. P4, 4) e. P(10,5) g/ E e
- L] b
Find Probabiliity
Permutations can be used when finding probabilities of real-world
situations.
'Examples )
e
L, Lamis MP3 player has a setting that allows the songs to play
in a random order. She has a playlist that contains 10 songs. Notation

What is the probability that the MP3 player will randomly play

[w, Exoweple 4, the notatkion
the first three songs in order?

P10 3 ndicates

First find the permutation of ten things taken three at a time or | pevmatatrion while the
A10, 3). weketien Plplaying the first
= ' ; ' Havee sowgs in evdey)

i 10 songs |~ =1 Choose3 - ) : "1 b -
: Yy ~ 10 choices for the 15t song | indicates propability.
P(10,3)=10-9.8 =i:--+1 8§ choices for the 2nd song
= 720 8 choices for the 3rd song

So, there are 720 different ways to play the first 3 songs.
Since you want the first three songs in order, there is only
1 out of the 720 ways to do this.

So, the probability that the first 3 songs will play in order is ﬁ

Comprignt © MoGewH1| Eduseien
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i

h. A swimming event features 8 swimmers.
If each swimmer has an equally likely
chance of finishing in the top two, what is

the probability that Fatheya will be in first 318 Shaima
place and Shaima in second place? Fatema Ayesha
Reasonable Answers First find the permutation of 8 things taken Fatheya | Maha
A possible prevetuility ob .;;'1_ two at a time or P(E, 2).
indicabes Haatk it is very F8,2)=8.7
wnlikely Haar Yomii will _ 56
Fivigh Fist amad Paauite wil ) )
i There are 56 possible arrangements, or permutations, of the two

places. Since there is only one way of having Fatheya come in first

and Shaima second, the probability of this event is 5"

.= | Geot i¥7 Dothis problem to find out.
ek | | -
f. Two different letters are randomly selected from the letters in
£ B the word math. What is the probability that the first letter selected
alw is m and the second letter is h?

Guided Practice

1. In how many ways can a president, vice 2. Find the value of P(5, 3). [Bample 3)
president, and secretary be randomly

selected from a class of 25 students?

[Examples 1 and 2)
3. Manal, Najla, and two of their friends will sit in a row at . —
a baseball game. If each friend is equally likely to sit in any Rate Yourself!
seat, what is the probability that Manal will sit in the first
seat and Najat will sit in the second seat? [Examples 4 and 5) | undevstamd how to J
find pevimutations.
w Great! You're ready to move on!
4. (2 Building on the Essential Question HOW can you find | sHll have questions | )
the number of permutations of a set of objects? about -Fiudiug ' 5
pevmutations. g
i
&
.
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MHame My Homework

Comprignt © MoGewH1| Eduseien

‘hln the Battle of the Bands contest, in how 2. A garage door code has b digits. If no digit is
many ways can the four participating bands repeated, how many codes are possible?
perform? (Examples 1and 2)

Find each value. Use a calculator if needed. [mampie 3)

3. P(7,4) 4. P12,5) 5. P(8,8)

6. You have five seasons of your favorite TV show on DVD. If you randomly

select two of them from a shelf, what is the probability that you will
select season one first and season two second? (Examples 4 and 5)

7. (O Model with Mathematics The graphic novel frame below explains
how the survey has students rank their favorite kinds of music. In how

many ways can the survey be answered?

Cur survey asked teens
toplaceat, 2, 3,4,0r5 )4
next to each type of country, classical,

rusic. | hip-hop, oldies, and
= : alternativeas

That's going to

give us a bunch
of answer
grrangements.
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8. A certain number of friends are waiting in line to board a new roller
coaster. They can board the ride in 5,040 different ways. How many
friends are in line?

ﬁThE Obaid family discovered they can stand in a row for their family
portrait in 720 different ways. How many members are in the Obaid

family?

10. Howland Middle School assigns a four-digit identification number to each
student. The number is made from the digits 1, 2, 3, and 4, and no digit
is repeated. If assigned randomly, what is the probability that an ID

number will end with a 37

@ H.O.T. Problems Higher Order Thinking

1. O Model with Mathematics Describe a real-world situation that has
6 permutations.

12. @ Persevere with Problems There are 1,320 ways for three students to
win first, second, and third place during a debate match. How many students
are there on the debate team? Explain your reasoning.

13. @ Persevere with Problems A combination is an arrangement where

3 . . SR . take 2 at a time.
order is not important. You can find the number of combinations of items by e

From 5 flavors ‘

dividing the number of permutations by the number of ways the smaller set l

can be arranged. The combination at the right shows the number of 5.4
combinations if you choose 2 flavors of ice cream out of 5 flavors. Use this 3.2) =5 7ori0
method to find each value. J

a. C(6, 4) b. C{10,3) —— w—

c. C5,3) d. C{8,6) | to order 2 flavors.

770  chapter® Probability
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Name My Homework

Extra Practice

14.

-ﬂdw"":“bﬂngl#-'g =2 | =720

How many permutations are possible of the 15. How many different 3-digit numbers can be
formed using the digits 9, 3, 4, 7, and 67

. o J20
eitass indhe werd: FRIEND: Assume no number can be used more

than once.

Find each value. Use a calculator if needed.

16. P9, 2) (11. P(5,5) 18. P(7.7)

19. The members of the Evergreen Junior High Quiz Bowl team are 5‘:-'#‘_-! Mh@ |
listed in the table. If a captain and an assistant captain are Bowl Team
chosen at random, what is the probability that Saleh is selected Adnan Tarek
as captain and Abdulrahman as co-captain? Hareb . Abdulrahman

Hurnaid Abdulraheem

Sultan Abdulaziz

Saleh Abdulkarim
20. Tarek, Eissa, Faleh, and Majed are playing a video game. If they

. A child has wooden blocks with the letters shown. Find the

each have an equally likely chance of getting the highest score,
what is the probability that Majed will get the highest score and Tarek

the second highest?

probability that the child randomly arranges the letters in
the order TIGER.
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22. The schools listed in the table are finalists in a science competition. “

First through third places will win a prize. Each school is equally likely
to win the competition. Select values to complete the model below

Chester Middie School

to find the probability that Lincoln wins first place, River Valley wins | Glenwood Middle School
second place, and Glenwood wins third place. Lincoln Middle School
Find the number of ways the schools can finish in first, second, | River Valley Middle School
and third place: .
s | South Middle School

P( ol )= | = =

| , , , 1 [2 [3 [a |5 |
The number of ways that Lincoln can finish first, River Valley | |
second, and Glenwood third is equal to - = | = | 30 | 50 | 90

P{Lincoln first, River Valley second, Glenwood third) = ::

. The five finalists in a writing contest are Nahla, Nabila, Noura, Nisreen, and
Maysa. There will be a first place award and a second place award. Each
finalist is equally likely to win an award. Determine if each statement is
true or false.

a. There are 10 permutations of 5 finalists taken True False
2 at a time.
b. There is only 1 way that Nabila can eam first True False

place and Noura can earn second place.

c. The probability that Nabila earns first place True False
and Noura earns second place is 0.05.

Sp'iral Review

A card is pulled from a stack of 30 cards labeled 1-30. Find each
probability. Write as a fraction in simplest form.

24. P(greater than 5) [25. Plnot 1) 26. P(an even number)

27. A cross country athlete has a white, a red, and a gray sweatshirt. She has black

and gray running pants. Make a list to show the possible combinations

of training outfits.

R 3 R

-p3 |
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Statistics and Probability

Inquiry Lab

Independent and Dependent Events

HOW can one event impact a second event in a le
" probability experiment? 1.3

Maysoun wants to go to the movies and Najla wants to go skating. They decide by
doing a simulation. They place two red counters in a bag to represent going to the
movies and two white counters to represent going skating. If they draw or remove
two red counters, they will go to the movies. If they draw two white counters they
will go skating. if they draw a red and a white counter, they will stay home.

You can simulate this activity using counters.

N
\_

S

-:t".-}i:é_p 2 '; Without looking, draw a counter from the bag and record its color
in the table below. Place the counter back in the bag.

'_é‘l: p3 | Without looking, draw a second counter and record its color in
the table. The two colors are one trial. Place the counter back in

the bag.

|
Im|
=

Repeat until you have 18 trials.

Trial 1stColor 2nd Color Trial 1stColor 2ndColor Trial 1stColor 2nd Color

1 7 13
2 8 )
3 9 15
4 10 ! | 16
5 il 17
& 12 18

Sauseten

What is the experimental probability that the girls will go to the movies?

& MoGrpwH1

Compignt

Inquiry Lab Independent and Dependent Events T73



DS SN investigate)

Collaberaie
Work with a partner.

1. Complete the same experiment from the Activity. Except do not replace the
counter after the first draw for each trial. Record your results.

Trial | %stColor | 2nd Color | Trial = 1stColor | 2nd Color | Trial 1stColor ~ 2nd Color
1| 2 |
— . (. | I
3 9 15
4 10 | | 1.
5 1 7
6 R "

What is the experimental probability that the girls will go to the movies?

._.f_ f\_ﬁ._'- ﬁnalyze and Eeflect

Collatornte

The tree diagrams below represent the possible outcomes for the Activity
and for Exercise 1. Use the diagrams to answer Exercises 2-3.
Investigation Exercise 1

1st Draw 2nd Draw Outcome 1st Draw 2nd Draw Outcome
R

S <:;:
— v——t

2. What is the theoretical probability of drawing two reds in the

FLERTEL
SE552233
S5522 58

Investigation? In Exercise 17

3. @ Reason Inductively Is there a better chance that the girls will go to
the movies if the counters are replaced after the first draw? Explain.

.mmm Create

4. @ HOW can one event impact a second event in a probability experiment?

774 cChapter® Probability
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Statistics and Probability

Vocabulary Start-Up E

When one event does not affect the outcome of the other event, the
events are independent events. For example, if you toss a coin twice, Vocat
the first toss has no affect on the second toss. Complete the graphic % Vocabulary _]
organizer below. —

HOW can you predict the
outcome of future events?

independent events
dependent events

) Mathematical Practices
13,4

IwAependent
Eveuts

Picture I+ List om Exevmple Descvive I+

Event | Event 2

? ?

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

Kem Eap™MeGravw-HIE Edacation

i @Per&ﬂere with Problems @ Use Math Tools

g @Reasun Abstractly @M‘Lend to Precision

5 @Eunstrud an Argument @ Make Use of Structure

E @Mnl:lel with Mathematics Use Repeated Reasoning

& —
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R

key Caucep+> Probability of Independent Events

Words The probability of two independent events can be found
by multiplying the probability of the first event by the
probability of the second event.

Symbaols P{A and B) = P{A) - P[B)

y
You can use organized lists, tables, tree diagrams, or multiplication to
find the probability of compound events.
(Tooks
( Examples [me
1. One letter tile is selected G B
and the spinner is spun.
What is the probability that E a

both will be a vowel?

Make a Tree Diagram

Tile Spinner

Sample
Space

A——=G,A

G <B G,B
C——6.C

A——— BA

B f"""fn B,B
\Hﬁ"“‘c B,C

A E,A

E <B E,B
C————F C

A— AA

A <B A, B
E— AT

There are 12 outcomes. Two outcomes contain only vowels. The
probability that both will be a vowel is 5 or .

12 5]
Use Multiplication

Plselecting a vowel) = %ﬂr % P{spinning a vowel) = %

P{both vowels) = % - 3l or %_ Multiply the probabilities.

COREITER [[RWEIEaN 3 i sidog

So, using either method the probability is %
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Statistics and Probability

1

2. The spinner and number cube
shown are used in a game. What
is the probability of a player
not spinning blue and then rolling
a3ord?

You are asked to find the probability of the spinner not landing
on blue and rolling a 3 or 4 on a number cube. The events are
independent because spinning the spinner does not affect the
outcome of rolling a number cube.

First, find the probability of each event

number of ways nol to spin blue

P(rnot blue) = %

numbser ol possible oulcomes

1 = numbser of ways Lo roll 3 or 4

A3 or 4) —%nr—

3 - number of possible sulcomes

Then, find the probability of both events occurring.

1

Plrotblueand 3 ord) =< » 3 PlA and B) = P{A) - P(B)

Muktipy.

The probability is %
check Make an organized list, table, or a tree diagram to show
the sample space.

P |
T

- Got i+? Do this problem to find out.

a. A game requires players to roll two number cubes to move the
game pieces. The faces of the cubes are labeled 1 through 6. L
What is the probability of rolling a 2 or 4 on the first number
cube and then rolling a 5 on the second?

Probability of Dependent Events key Cowcept

Words If two events A and B are dependent, then the probability of
both events occurring is the product of the probability of A and
the probability of B after A cccurs.

Symbels  P{A and B) = F{A) - A{B following A)
R

WoGraw-Hi 1 Educatinn

If the outcome of one event affects the outcome of another event, the
events are called dependent events. For example, you have a bag with
blue and green marbles. You pick one marble, do not replace it, and pick
another one.

Comprignt © MoGewH1| Eduseien
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v.
c. \

Guided Practice

3. Thereared oranges, 7 bananas, and 5 apples in a fruit basket.

Mansour selects a piece of fruit at random and then Mahmoud
selects a piece of fruit at random. Find the probability that
two apples are chosen.

Since the first piece of fruit is not replaced, the first event
affects the second event. These are dependent events.

. . s o «— number of apples
Pifirst piece is an apple) ' i EEpece i

«— number of apples kefl

o 4
P[SECUI'Id etk B EIPPIE:I 15 a— lolal pieces of friil leit

1 1

5 1
Pliwo apples) = T %nr 2"
3

4

The probability that two apples are chosen is %

/ Got i+7? Do these problems to find out.

Refer to the situation above. Find each probability.

b. P{two bananas) c. Plorange then apple)

A coin is tossed and a number cube is rolled. Find each probability. Eamples 1.2

1. Pltails and 3) | 2. Plheads and odd)
I
3. Cards labeled 5, 6,7, 8, and 9 are in a stack. A card is — =
drawn and not replaced. Then, a second card is drawn at
s Rate Yourself!

random. Find the probability of drawing two even numbers.

(Bxample 3)

4. (2 Building on the Essential Question Explain the difference
between independent events and dependent events.

778 Chapter 9 Probability
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Name My Homework

Independent Practice

A number cube is rolled and a marble is selected at random from the bag at

the right. Find each probability. Show your work. (Bampie 1)
1. P(1and red) | 2. P(3 and purple)
Sl gy |
‘B‘P[even and yellow) | 4. Plodd and not green)

5. A carnival game wheel has 12 equal sections. One of the sections
contains a star. To win a prize, players must land on the section with
the star on two consecutive spins. What is the probability of a player

winning? (Example 7)

6. A standard set of dominoes contains 28 tiles, with each tile having two
sides of dots from 0 to 6. Of these tiles, 7 have the same number of
dots on each side. If four players each randomly choose a tile, without
replacement, what is the probability that each chooses a tile with the

same number of dots on each side? [Example 3)

Mrs. Huda class has 5 students with blue eyes, 7 with brown eyes,
4 with hazel eyes, and 4 with green eyes. Two students are selected at
random. Find each probability. (Exampic 3)

ﬂ‘P{green then brown) | 8. P{two blue)

9. P{hazel then blue) [10. P(brown then blue)

Lesson 7 Independent and Dependent Events 779



n. @ Reason Inductively You and a friend plan to see 2 movies over the
weekend. You can choose from 6 comedy, 2 drama, 4 romance, 1 science
fiction, or 3 action movies. You write the movie titles on pieces of paper,
place them in a bag, and each randomly select a movie. What is the
probability that neither of you selects a comedy? Is this a dependent or
independent event? Explain.

@ H.O.T. Problems Higher Order Thinking

12. ) Model with Mathematics There are 9 marbles representing
3 different colors. Write a problem where 2 marbles are selected at

random without replacement and the probability is é

13. O Find the Error A spinner with equal sections numbered from
1to 5 is spun twice. Mohammad is finding the probability that both
spins will result in an even number. Find his mistake
and correct it.

14. Q Justify Conclusions Determine whether the following statement
is frue or folse. If false, provide a counterexample.
If two events are independent, then the probability of both events is less

than 1.

15. @ Persevere with Problems A company has determined that 2% of the
pudding cups it produces are defective in some way. The pudding cups are
sold in packages of two.

a. What is the probability that both pudding cups in a package are defective?

b. The company produces 1,000,000 packages each year. Predict the number
of packages in which both cups are defective.

780 Chapter® Probability
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MHame My Homework

Extra Practice

A number cube is rolled and a letter is selected from the word AMERICA.
Find each probability. Show your work.

16. F{less than 4 and vowel) | 11. P{greater than 1and a consonant)

| |
) Pless them 4) = e
e |
' P(vewel) = % |

4 _ 4

|
E'? |4m.?

18. A number cube is rolled and a coin is 19. A laundry basket contains 18 blue socks
tossed. What is the probability of the cube and 24 black socks. What is the probability
landing on 5 or 6 and the coin landing on of randomly picking 2 black socks, without
heads? replacement, from the basket?

20. O Persevere with Problems Fahd is playing a board game that
requires rolling two number cubes to move a game piece. He needs to roll
a sum of 6 on his first turn and then a sum of 10 on his second turn to
land on the next two bonus spaces. What is the probability that Fahd will

roll a sum of 6 and then a sum of 10 on his next two tums?

Copy and Solve Solve Exercises 21-28 on a separate sheet of paper.

A card is pulled from a stack of 15 cards labeled 1-15 and the spinner
shown is spun. Find each probability.

21. Plless than 10 and red) 22. Plodd and red or blue)

23. Pleven and blue) 24, P(prime number and blue)

Hala is packing for a trip. In her closet, there are 3 red, 4 black, 2 green,
and 2 yellow blouses. She randomly selects 2 blouses. Find each probability.

25. Plred and red) 26. P(black and yellow)

27. Plred and black] 28. Plgreen and green)

Comprignt © MoGewH1| Eduseien
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29. A bag contains letter tiles. There are 6 vowels in the bag and 14 consonants.

. The spinners are each spun once.

On Hasan next turn, he will select a letter tile at random from the bag. Without

replacing the first tile, he will then select a second letter tile. Determine if each
of the following probabilities is true or false.

a. Plvowel then vowel) = % True False
2

b. Pivowel then consonant) = a5 True False

€. Pl{consonant then consonant) = 100 True False

Do the two spins represent independent or dependent

events? |

Select the correct values to complete the model below to
find P[2 and white).

P(2 and white) = - X - ==

Spiral Review

Solve each proportion.

31

35.

1_ X% = 8 _05 =
4° 72 * 2 n™a8 "

1 m 2 02 _ 18 o
3 w3 ™ Ny w1

9 is 15% of what number? Write an equation. Then solve.

. A school librarian surveyed students about their favorite type of o Misbar of
novel. The results are shown in the table at the right. What percent ype of Novel Students
of students chose science fiction as their favorite type of novel? mystery ' 18
Round to the nearest whole percent.

roImance 10
stience fiction 26
other 4

[ HWEEaW 3 i sdo
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Statistics and Probability

ST
CENTURY CAREER

in Medicine

Pediatricians

Do you have compassion, a sense of humor, and the
ability to analyze data? You might want to consider a
career in medicine. Pediatricians care for the health of
infants, children, and teenagers. They diagnose illnesses,
interpret diagnostic tests, and prescribe and administer

treatment.

College
@&Cﬁ?aar
BEADIMNESS

Is This the Career
for You?

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

# Algebra

% Biology

% Calculus

# Chemistry

# Psychology

Find out how math relatesto a
career in Medicine.




@ On Call for Kids

Use the information in the table below to solve each problem. Write each answer as a percent
rounded to the nearest whole number.

1. What is the probability that one of the 5. What is the probability that a patient that

patients tested has strep throat? does not have strep throat tested negative

i 7
2. If a patient has strep throat, what is the for the disaase’

probability that they have a positive test? 6. The positive predictive value, or PPV, is the
probability that a patient with a positive
test result will have the disease. What is

3. What is the probability that a patient with
the PPV?

the disease has a negative test? ; Y .
g 1. The negative predictive value, or NPV, is the

4. If a patient does not have the disease, probability that a patient with a negative
what is the probability that they have a test result will not have the disease. What
positive test? is the NPV?

200 Patients Tested for Strep Throat
Patients Have Patients do Not
Strep Throat Have Strep Throat
Testis Positive | True Positive [TP) 90 False Positive (FP) 17

Testis Negative = False Negative (FN) 8 True Negaotive (TN) 85

—

&

& Career Project What are some short
Ferm goals you weea to
achieye to be;_—gme a
Be sure to ask what he or she enjoys most about being a Pediatvicion?

pediatrician and what is most challenging. Include all the interview

It's time to update your career porifolio! Interview your pediatrician.

questions and answers in your portfolio.

-

T S T T T e S TR

COREITED [{RWEIEAN T i sidog
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Statistics and Probability

Vocabulary Check

Unscramble each of the clue words. After unscrambling all of the terms,
use the numbered letters to find a sentence assoicated with probability.

CTITTTITIT]

(T ITTTIITT
(TTIT0) (I
EEEREENEEEEEE
ITI;I TL.,| |T| |T[T|TJ; |

Complete each sentence using one of the unscrambled words above.
1. The is the set of all of the possible outcomes of a
probability experiment.

2. A is an arrangement, or listing, of objects in which
order is important.

3. The probability is based on what should happen
when conducting a probability experiment.

4. Two events in which one or the other must happen, but they cannot

happen at the same time are

Comyprignt © MoGww-H1 Eduseten



Key Concept Check
Use Your

Use your Foldable to help review the chapter. Frope beve )

ro ili

Got it?
Match each term or phrase on the left with the words on the right.

1. Based on what actually occurred in a a. compound event
probability experiment
b. experimental probability

2. The outcome of one event affects the ¢. Fundamental Counting Principle
outcome of a separate event

d. dependent event

3. Consists of two or more simple events .
e. tree diagrams

4. Can be used to find the sample space f. organized lists

SOREITE ||REEa 3 w8 sdog
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Power Up! Performance Task

Carnival Prizes

Sumayya is in charge of a game booth at the school camival. The game has two
simple rules.

- Randomly pick one blue card and one red card.
= If the product of the two numbers is greater than or equal to 45, you win a prize.

oc 3 | I -

10|

4 |7 (|9

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

Part A

Create a sample space and find the product of each combination. What is the
probability that a person wins the game? Express your answer as a fraction in
lowest terms and as a percent rounded to the nearest whole number.

Part B
The sponsor of the booth determines that they are giving away too many prizes.
Recommend a minimum winning number that lowers the chance of winning to

25%. Explain your reasoning.

Part C

Participants achieving a winning score of 70 or higher in four consecutive
attempts will receive a large stuffed animal. What is the probability of this
occurring?

Part D

After changing the game rules, patrons and onlookers are disappointed when
the first five games yield products of 12, 21, 32, 35, and 12. Recommend a
statement that the sponsor can use to reassure customers that the game is fair.

Comprignt © MoGewH1| Eduseien
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Answering the Essential Question

Use what you learned about probability to complete the graphic organizer.

f.|*'‘''_'_-_''''‘—----.___.----—-—-—-—-———-—.___...--—

Theovetical Probalility

Experimental Probability

Sewple Space

) Essential Question }‘

3 e L

HOW can you predict the outcome
of future events?

Siwleton

—

@J Answer the Essential Question. HOW can you predict the outcome of

future events?

TBB cChapter9 Frobability
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@ =1 Essential

5 Question
HOW do you know which

type of graph to use when
displaying data?

) Mathematical Practices
1.3.4.5, 6,

AT,
\ gy
N

Math in the
Real World

Surveys are used to collect

information. Survey results can
be shown in graphs.

The results of a survey of

50 middle school students are
i shown in the table. On the
circle graph, write the percent

of students who preferred
each activity.
peiiy Mo
Gaming X2
Social Networking 12
Viewing Movies 6
Other 4

Favorite Online Activity

Viewing Other
Movies i Social
=, iﬂetwm kimg
%
- ! Gaming %
FOLDABLES - - A
St“d"l' ﬂrganllﬂ'
35 Pl Use the Foldable
g E Cut out the Foldable on ace your Foldabie throughout this chapter
o3 is book. On page 850 bout
& E statistics.
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Vocah

2 Vocabulary

biased sample
convenience sample
double box plot
double dot plot

population

sample

simple random sample
statistics

survey

systematic random sample
unbiased sample
voluntary response sample

Study Skill: Writing Math

Describe Data When you describe something, you represent it in words.

The table shows the prices for takeout orders at
Lombardo’s Restaurant.

Use the table to complete the following statements.

1. The price of a dessert is

2. The price of a main dish is twice the price of

Takeout  Price (AED)

Main Dish 8.00
Side Dish 250
Dessert 4.00

3. A is the least expensive item.

Write two other statements that describe the data.
4,

790 Chapter 10 Statistics
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Read each statement. Decide whether you agree (A) or disagree (D). Place a
checkmark in the appropriate column and then justify your reasoning.

Statistics deal with collecting,
organizing, and interpreting data.

A sample is the same thing as the
entire population.

A biased sample accurately represents
the entire population.

Graphs are sometimes made to
influence conclusions by
misrepresenting the data.

A double box plot consists of two box
plots that are drawn on the same
number line.

Any type of display can be used to
represent data.

i

When' WiilYou Us€ This?

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

Activity 1 Find the average monthly high and low temperatures for
the city where you live. Then find the average monthly high and low
temperatures for another city. How do these temperatures compare
to the temperatures for your city?




Are'You Ready?

Example 1

Which players averaged more than 10 points
per game?

BManmSRERE

Average Number of Points

Ibrahim  Abmed  Usams  bmail  Ayman

Players

Ibrahim, Ahmed, and Ismail averaged more
than 10 points per game.

Graphs The bar graph at the right shows the
number of items each student obtained during a
scavenger hunt.

1. Who obtained the most items?

2. Who obtained the least items?

Example 2

Use the circle graph. Suppose 300 people
were surveyed. How many people have
two accounts?

Number of Accounts

Jor 1]
more %
10%

Find 61% of 300.

61% of 300 = 61% x 300
= 0.61 x 300 or 183

So, 183 people have two accounts.

Wumber of Items Obtained
B mManmSHER

3. Refer to the circle graph in Example 2. Suppose 300 people were surveyed.

How many people have 1account?




Statistics and Probability

Lesson1

Make Predictions

Vocabulary Start-Up

HOW do you know which type

Statistics deal with collecting, organizing, and interpreting data. A survey of aph 10 tse Whes el i

data?
is a method of collecting information. The group being studied is the 5
population. Sometimes the population is very large. To save time and ety
money, part of the group, called a sample, is surveyed. ﬂ’ Vocabulary ]
statistics
For each survey topic, determine which set represents the suvey
population and which represents a sample of the population. pnpmlatm”
Write population or sample. o
' Survey Topic SetA SetB ;?4"'3"“’"‘“ oM Pracices
1. dress code the studentsin  the seventh graders
changes a widdle schoodl in Hhe widdle school *_/
2. | favoriteflavors | o customers at the residents of _—
of ice cream . —— .
am ice cream shop o bowm
in Hhe towm

,,, Real-World Link

Badr wants to survey students in his school about their
favorite and least favorite zoo exhibit. Describe a possible
sample Badr could survey instead of surveying

the entire school.

g

S

£ Which () Mathematical Practices did you use?

= Shade the circle(s) that applies.

E @Per&ﬂere with Problems @ Use Math Tools

§ @Reasun Abstractly @M‘Lend to Precision

g @Eunstrud an Argument @ Make Use of Structure

L1

=;'- @Mnl:lel with Mathematics Use Repeated Reasoning

i ——
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e Make Predictions Using Ratios

You can use the results of a survey or past actions to predict the actions
of a larger group. Since the ratios of the responses of a good sample are
often the same as the ratios of the responses of the population.

)

The students in Mr. Zayed's class

Summer Break Photos
brought photos from their summer ————— T |
break. The table shows how many s i |
students brought each type of photo. beach _ 6
1. What is the probability that a coge !
student brought a photo taken home 7
at a theme park? theme park 1l
number of theme park photos 11

Fithame pak) = number of students with a photo 28

So, the probability of a theme park photo is %

2. There are 560 students at the school where Mr. Zayed teaches.
Predict how many students would bring in a photo
taken at a theme park.

Let s represent the number of theme park photos.

% = S_ESCI Write an equivalent rabio.

" XKE{]\

e 5§.3. Since 28 % 20 = 560, multiply 11 by 20 to find 5.
\x 20«"_

% = % 5=

Of the 560 students, you can expect about 220 to bring
a photo from a theme park.

(i
ﬂi’_‘f{_ Got i+? Do these problems to find out.

A survey found that 6 out of every 10 students have a blog.
| a. What is the probability that a student at the school has a blog?

b. Suppose there are about 250 students at the school. About
how many have a blog?

COREITER [[RWEIEaN 3 i sidog

794 Chapter 10 Statistics



Statistics and Probability

1

Make Predictions Using Equations

You can also use the percent equation to make predictions.

b 3

L) Examples )

3. A survey found that 85% of people use OO - @
emoticons on their instant messengers. @ @
Predict how many of the 2,450 students at .
Washington Middle School use emoticons.

Words What number of students is 85% of 2,450 students?
Variable Lel n represent the number of students.
Equation n = 0.85 . 2450

n=0.85-2450 Write the percent equation.
n=20825 Multiply.

About 2,083 of the students use emoticons.

L}, The circle graph shows the results of TV’s in the Bedroom
a survey in which children ages 8 to
12 were asked whether they have a
television in their bedroom. Predict
how many out of 1,725 students would
not have a television in their bedroom.

have a television in their bedroom.

what proportian
You can use the percent equation and ok HI’"’I’ could you
the survey results to predict what part Gt solve Exavple 47
p of the 1,725 students have no TV in | Your amswer below,
their bedroom. '
part = 'Eti“ . i'i]ﬂ'lE
p=054-1725 Survey results: 54%
p=9315 Muitiply.
About 932 students do not have a television in their bedroom.
:.- (e
5 Geé¥ 7 Do this problem to find out. T g
E c. Refer to Example 4. Predict how many out of 1,370 students
= £,

Lesson1 Make Prediciions 799



Guided|Practice

The table shows the results of a survey of Hamilton Middle
School seventh graders. Use the table to find the following
probabilities. (Examples 1and 7)

1
[ *

2

the probability of choosing a career in public service
the probability of choosing a career in education
the probability of choosing a career in sports

Predict how many students out of 400 will enter the
education field.

Predict how many students out of 500 will enter the
medical field.

Use the circle graph that shows the results of a poll to

which 60,000 teens responded. Predict how many of the
approximately 28 million teens in the United States would
buy a music CD if they were given AED20. [Examples 3 and 4]

(2 Building on the Essential Question When can
statistics be used to gain information about a population
from a sample?

Chapter 10 Statistics

Career Field |Smdnlt
Entertainment | 17
Education | W
Medicine 1
Publicservice | 6
Sports Z
How Would You
Spend a Gift of AED20?
Other
9%
Go to
movie
5%

[;\'oumelﬂ

How confident ave you about
waking predicHons? Check
the vox Hhat applies.

o e e

LOREITER | [FEEaN T Wl



Mame My Homework _

IndependentiPractice

The table shows the results of a survey of 150 students. _
:-l:ﬁ::::::i t::l E:ntll t;le probability of a student pﬂmn@hng Baseba1|lfsgﬂ3:a|| "3:""
Mmoo f T - 1
) o | Basketbal 30
1. football (i e . .
Gymnastics 12
Tennis 18
2. tennis = - ,
ﬂ gymnastics
4. volleyball

ﬁ Three out of every 10 students ages 6-14 have a magazine subscription.
Suppose there are 30 students in Eiman's class. About how many will
have a magazine subscription? (Exampie 2

6. Use the graph that shows the percent of cat owners

; 5 : Training Cats
who train their cats in each category. ([Bxamples 3 and 4) - .

a. Out of 255 cat owners, predict how many c m—
owners trained their cat not to climb on ? ooy
furniture. ——
wilhi Dthes
Animaks
a 1] 20 10 40 50
b. Out of 316 cat owners, predict how many cat Pemcess
owners trained their cat not to claw on furniture.
7. Q) Make a Prediction The school librarian recorded the e e

types of books students checked out on a typical day.
Suppose there are 605 students enrolled at the school.
Predict the number of students that prefer humor books.
Compare this to the number of students at the school who
prefer nonfiction.

Humber of Students

Compignt © MG ww:-H1l Sauceten
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@ H.O.T. Problems Higher Order Thinking

8.

n

12.

@ Find the Error A survey of a seventh-grade
class showed that 4 out of every 10 students

are taking a trip during spring break. There

are 150 students in the seventh grade.

Maysoun is trying to determine how many

of the seventh-grade students can be

expected to take a trip during spring

break. Find her mistake and correct it.

x =375 studewts

@ Persevere with Problems One letter tile is
drawn from the bag and replaced 300 times. Predict
how many times a consonant will not be picked. h :

0 Persevere with Problems A survey found that N -,

80% of teens enjoy going to the movies in their M / / S | —= 4
free time. Out of 5,200 teens, predict how many - p G __A__ 1 ,
said that they do not enjoy going to the movies in ‘\ D f

their free time.

(© Model with Mathematics Explain how to use a sample to predict what a
group of people prefer. Then give an example of a situation in which it makes
sense to use a sample.

(O Model with Mathematics Design a survey to give to your classmates.
Construct a bar graph in the space below to represent your data. Then write
and solve a problem that involves a prediction based on the data you
collected.

e

798 Chapter 10 Statistics
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MHame

Extra Practice

Solve.

13. Bilal won 12 of the last 20 video | 14.
games he played. Find the probability
of Bilal winning the next game he '

m—————"
Webp

= 0.€, ov CO%

plays. |

nuwner of gowaes won
wimber of games played
12 ]

— ar —

Plwinning) =

15. Use the graph that shows the number of times
teens volunteer.

16.

About 300,000 teens ages 12-14 live in Virginia.
Predict the number of teens in this age group who
volunteer a few times a year.

Tennessee has about 250,000 teens ages 12-14.
Predict the number of teens in this age group who
volunteer once a week.

About 240,000 teens ages 12-14 live in Missouri.
Predict the number of teens in this age group who
volunteer once a year.

My Homework

Refer to Exercise 13. Suppose Bilal plays
a total of 60 games with his friends over the
next month. Predict how many of these

games Bilal will win.

How Often Teens Volunteer

14%

Once
a year

@ Make a Prediction The probability of Jamal making a free throw is 15%.
Predict the number of free throws that he can expect to make if he attempts
40 free throws.

Draw a line to match each situation with the appropriate
equation or proportion.

17. 27 MP3s is what percent of 238 MP3s?

18. 238% of 27 is what number?

19. 27% of MP3 owners download music
weekly. Predict how many MP3 owners
out of 238 owners download music weekly.

a. n=27-238

g BB
" 100 238
27 _n
" 238 100

Lesson1 Make Prediciions 799



Power UP! Test Practice

20. There were 515 students surveyed on how they spend time How Students Spend
with their families. Which of the following estimates Time with Family
are accurate? Select all that apply. Eating Dinner 24%
About 175 students spend time with their family eating dinner. Watching TV 20%,
About 72 students spend time with their family playing sports. Talking 1%
About 50 students spend t?rne wrth the," fam.rly' wa?chlng V. Playing Sports =
About 38 students spend time with their family taking walks.
Talking Walks 4%
| Other 4%
21. Yesterday a bakery baked 54 loaves of bread in 20 minutes. Today
the bakery needs to bake 405 loaves of bread at the same rate.
Select values to complete the model below to predict how long
it will take to bake the bread today.
[ | L | L
| =7 : 54
| | 405
How long will it take to bake the bread today? LK
Spiral Review
22. A magazine rack contains b sports magazines, 7 news magazines, and
10 fashion magazines. After a magazine is chosen, it is not replaced. Find
the probability of randomly choosing two fashion magazines.
23. Each week, Hareb's mother has him randomly choose a chore that he must Weekly Ct

complete from the list shown. The first week, he chose washing the dishes.
What is the probability that Hareb will choose washing the dishes two more
weeks in a row?

24. In how many different orders can a person watch 3 different movies?
Use a list to show the sample space.

800

Collecting the trash
Folding the laundry
Cleaning the house
Washing the dishes
Cutting the grass

COREITER [[RWEIEaN 3 i sidog
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Statistics and Probability

Lesson 2

Unbiased and Biased Samples

@ Real-World Link

Entertainment A TV. programming manager wants to conduct a
survey to determine which reality television show is the favorite of
viewers in a certain viewing area. He is considering the three samples
shown. Draw an X through the two samples that would not fairly
represent all of the people in the viewing area.

Sawple | | Sawmple 2
100 pecple that ave
trying out for o veality

show

100 students at your
wmiddle scheel

R

Seauwple T
Every 100tk pevson at &
shopping wall

Explain why the two samples that you crossed
out do not fairly represent all of the people in
the viewing area? Explain.

?

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

@Pewere with Problems @ Use Math Tools
@Reasun Abstractly @M‘tend to Precision
@Eunstrud an Argument @ Make Use of Structure
@Mﬂdel with Mathematics Use Repeated Reasoning

;@; Essential Question J

HOW do you know which type
of graph to use when displaying
data?

m 'Vocabulary ]

unbiased sample

simple random sample
systematic random sample
biased sample
convenience sample
voluntary response sample

D) Mathematical Practices
13.4.5

Lesson 2 Unbiased and Biased Samples am



Biased and Unbiased Samples

To get valid results, a sample must be chosen very carefully. An unbiased
sample is selected so that it accurately represents the entire population.
Two ways to pick an unbiased sample are listed below.

Unbiased Samples
Type Description Example
Simple Random Sample Each item or person in the Each student's name is
population is as likely to be written on a piece of paper.
chosen as any other. The names are placed in a
bowl, and names are picked
without looking.
Systematic Random The items or people are Every 20th person is chosen
Sample selected according to a from an alphabetical list of all

specific time or item interval. | stedents attending a school.

In a biased sample, one or more parts of the population are favored
over others. Two ways to pick a biased sample are listed below.

Everyday Use Biased Samples
Bims i5 o Fendency o Type Description Example
prejudice Convenience Sample A convenience sample To represent all the students
Math Use consists of members of & attending a school, the
T i population that are easily principal surveys the
- i accessed. students in one math class.
selecking dv encolraging T 1
oy = 3 = Voluntary Response Avoluntary response sample Students at a school who
i et Sample involves only those who want | wish to express their opinions
to participate in the sampling. | complete an online survey.
»
- Examples

BO02 chapter 10 Statistics

Determine whether the conclusion is valid. Justify your answer.

1. Arandom sam ple of students at a middle school shows that
10 students prefer listening to rock, 15 students prefer listening
to hip hop, and 25 students prefer no music while they exercise.
It can be concluded that half the students prefer no music while

they exercise.

This is a simple random sample. 5o, the sample is unbiased and the

conclusion is valid.

dog
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Determine whether each conclusion is valid. Justify your answer.

2. Every tenth person who walks into a department store is
surveyed to determine his or her music preference. Out of
150 customers, 70 stated that they prefer rock music. The
manager concludes that about half of all customers prefer
rock music.

Since the population is every tenth customer of a department
store, the sample is an unbiased, systematic random sample.
The conclusion is valid.

3. The customers of a music store are surveyed to determine
their favorite leisure time activity. The results are shown in the
graph. The store manager concludes that most people prefer to
listen to music in their leisure time.

Leisure Time Activities

Other
9%

Playing
Sports
6%

The customers of a music store probably like to listen to music

in their leisure time. The sample is a biased, convenience sample
since all of the people surveyed are in one specific location.

The conclusion is not valid.

Get 1+7 Do this problem to find out. v

a. Aradio station asks its listeners to indicate their preference for

Statistics and Probability

one of two candidates in an upcoming election. Seventy-two
percent of the listeners who responded preferred candidate A,
so the radio station announced that candidate A would win the
election. Is the conclusion valid? Justify your answer.

Use Sampling to Predict

A valid sampling method uses unbiased samples. If a sampling method is
valid, you can make generalizations about the population.

Lesson 2 Unbiased and Biased Samples
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% Example )

L. A store sells 3 types of pants: jeans, capris,

Type Number i
and cargos. The store workers survey 5 1 :
50 customers at random about their favorite e s |
type of pants. The survey responses are | Capris 15 |
indicated at the right. If 450 pairs of pants ' Cargos 10 |

are ordered, how many should be jeans?

First, determine whether the sample method is valid. The
sample is a simple random sample since customers were
randomly selected. Thus, the sample method is valid.

% or 50% of the customers prefer jeans. 5o, find 50% of 450.

0.5 x 450 = 225, so about 225 pairs of jeans should be ordered.

Guided Practice)

1. Husam is trying to decide which of three golf courses is the best. c Numt
He randomly surveyed people at a sports store and recorded e — |
the results in the table. Is the sample method valid? If so, suppose : Whispering Trel L
Husam surveyed 150 more people. How many people would be | Tall Pines g
expected to vote for Rolling Meadows? (Example 4) ' Rolling Meadows ' 7

2. To find how much money the average American family spends to cool
their home, 100 Alaskan families are surveyed at random. Of the families,
85 said that they spend less than AED75S per month on cooling.
The researcher concluded that the average American family spends less than
AED7S on cooling per month. Is the conclusion valid? Explain. [Bamgples 1-3)

e
Rate Yourself!

Ave you ready to wmove ow!
shade Hhe section that applies. .
- - Ei—
3. ]' Building on the Essential Question How is using =
a survey one way to determine experimental probability? h
T
L1
%
i
B
[EXITE e +o updarte your Foldale! 5
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Mame My Homework _

IndependentiPractice’

Determine whether each conclusion is valid. Justify your answer.

[Examples T3]

ﬁ To evaluate the quality of their product, a manufacturer of cell phones
checks every 50th phone off the assembly line. Out of 200 phones
tested, 4 are defective. The manager concludes that about 2% of the cell
phones produced will be defective.

;ﬁ_. |

2. To determine whether the students will attend an arts festival at the
school, Hassan surveys his friends in the art club. All of Hassan's friends
plan to attend. So, Hassan assumes that all the students at his school will
also attend.

ﬁ A random sample of people at a mall shows that 22 prefer to take a
family trip by car, 18 prefer to travel by plane, and 4 prefer to travel by
bus. Is the sample method valid? if so, how many people out of 500 Bus
would you expect to say they prefer to travel by plane? (Exampie 4) 9%

Preferred Ways to Travel

4. © Use Math Tools Use the organizer to determine whether the
conclusion is valid.

Step |:

president. He polls every fourth pevsen fvom each grade
Rﬁeﬂ‘* . level as they exit the cafeteria. In his pell, 6% chose
the situation. Jessim, So, Hasam predicts Jassim will win Hhe election.

Hetsewm wennts to predict Hhe wext student council }

Step 2:
Detevmine the 1:’.'1/\7
type of soumple

takew.

e
Step™: 5‘{;
|| Determive i the }
B80S

comclugion is valid,

ERm——

Lesson 2 Unbiased and Biased Samples



@ H.O.T. Problems Higher Order Thinking

5. (5 Persevere with Problems How could the wording of a question or the
tone of voice of the interviewer affect a survey? Provide an example.

@' Justify Conculsions Determine whether each statement is sometimes,
always, or never true. Explain your reasoning to a classmate.

6. A biased sample is valid.
7. A simple random sample is valid.
8. A voluntary response sample is valid.

9. () Find the Error Hessa wants to determine how many
students plan to attend the girls’ varsity basketball game.
Find her mistake and correct it

| will survey students
ot the boys' vawsity
basketball gaume.

10. () Model with Mathematics Give an example of a
data set from a random sample. Then make an inference
about the population represented by the sample.

806 cChapter10 Statistics
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Name My Homework

Extra Practice

Determine whether each conclusion is valid. Justify your answer.

1. To determine what people in California think about a proposed law,
5,000 people from the state are randomly surveyed. Of the people
surveyed, 58% are against the law. The legislature concludes that the
law should not be passed.

This is om umbiased, simple ramdom sample because ramdowmly selected

o )
HoeZ ™ Californiams weve surveyed. So, the conclusion is valid.
12. A magazine asks its readers to complete and return a questionnaire

about popular scientists. The majority of those who replied liked
one scientist the most, so the magazine decides to write more articles about

that scientist.
13. The Student Council advisor asked every tenth student in the lunch line Method | Niter
how they preferred to be contacted with school news. The results are |
shown in the table. Is this a random sample? If yes, suppose there are Eal 1 ®
684 students at the school. How many can be expected to prefer E-mail? Newsletter | 12
Announcement | ]
Telephone | 3

G Justify Conclusions Each of the following surveys results in a biased
sample. For each situation, explain why the survey is biased. Then explain
how you would change the survey to obtain an unbiased sample.

14. A store manager sends an E-mail survey to customers who have
registered at the store’s Web site.

15. A school district surveys the family of every tenth student to determine
if they would vote in favor of the construction of a new school building.

Comprignt © MoGewH1| Eduseien
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Power UP! Test Practice

16. Reham surveyed all the members of her softball team about mm

their favorite sport. Based on these results, Reham concludes

: Softball 12
that softball is the favorite sport among all her classmates. Rkl |
Explain why Reham’s conclusion might not be valid. How could
2 s : Soccer
she change the survey to achieve a more valid conclusion?
Volleyball

17. Ms. Khadija determined that 60% of the students in her classes brought an
umbrella to school when the weather forecast predicted rain. She has a total
of 150 students in her classes. Determine if each statement represents a valid
or invalid conclusion.

a. On days when rain is forecasted, less than % of Valid Inwvalid
her students bring an umbrella to school.

b. On days when rain is forecasted, about 90 of Valid Invalid
her students bring an umbrella to school.

€. On days when rain is forecasted, more than 15 of Valid Invalid
her students bring an umbrella to school.

 Spiral Review
For Exercises 18 and 19, use the table that shows Khawla's first six math
test scores.

e 1 [ 2 [3[as[s

Score | BB% | 92% 0% | 96% B4% 96%

18. Find the mean, median, and mode of Khawla's test scores. Round to the
nearest tenth if necessary.

mean: median: mode:

19. Determine which measure of center best represents Khawla's performance.
Justify your reasoning.

COREITER [[RWEIEaN 3 i sidog



Statistics and Probability

Inquiry Lab
Multiple Samples of Data

WHY is it important to analyze multiple samples of data 2 ““‘F hoansseal
before making predictions? 1,3,4,5

A host at a restaurant randomly hands out crayons to young children. There are
three different color crayons: green (), red (R), and blue (B). The server gives out
the green crayon 40% of the time, the red crayon 40% of the time, and the blue

crayon 20% of the time. e V (f

When you draw a conclusion about a population from a sample of data, you
are making inferences about that population. Sometimes, making inferences
about a population from only one sample is not as accurate as using multiple
samples of data.

Use a spinner to simulate the situation above.

{gl:ep 1| Create a spinner with five equal sections.
' Label two sections G. Label another two
sections R and label one section B.

Each spin of the spinner represents a young child receiving a crayon.
Spin the spinner 20 times. Record the number of times each color

of crayon was received in the column labeled Sample 1in the table
below. Repeat two more times. Record the results in the columns
labeled Sample 2 and Sample 3 in the table.

e Sample 1 Sample 2 Sample 3

WoGraw-Hi 1 Educatinn

Blue

Compare the results of the 3 samples. Do you notice any differences?

Comprignt © MoGewH1| Eduseien
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The most commonly used keyboard is the QWERTY keyboard. However, there
is another type of keyboard called the Dvorak keyboard that is based on letter
frequency. Complete the Activity below about letter frequencies.

Hands;OnYACtivity 2! )

The table at the right contains fifteen randomly selected words from the
English language dictionary.

Sample 1
airport juggle SEWET
blueberry | lemon standard
costume mileage thread

doorstop | percentage | vacuum

instrument | print whale

I ?p_f{ Find the frequency of each letter. Record the frequencies in the
Sample 1rows of the tables below.

Letter a b c d e f g h i i k | m

Frequency
Sample 2
Frequency

Sample 3
Frequency

Letter n o p q r s t u v w X ¥ z
Sample 1
Frequency
Sample 2
Frequency

Sample 3
Frequency

( Fp_ﬂ | Randomly select another 15 words from a dictionary. Record
 the frequency of the letters in the rows labeled Sample 2 in the
tables above.

ull wdoy

[’____:f"-: Repeat Step 2. Record the frequency of the letters in the rows
o labeled Sample 3.

COREITED | [KMEIEN T
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Statistics and Probability
M |'.'_h: e
o
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Work with a partner to collect multiple samples based on the following
situation.

Halima and Hamdah are making centerpieces for their school's fall ceremony.
They randomly select a ribbon to use in each centerpiece. There are four
different colors of ribbon to choose from: brown (B), green (G}, orange [(O),
and yellow (Y).

1. (© Model with Mathematics Design a method to simulate how many
times each ribbon will be selected. Describe your simulation.

o P *

ki 7
.W-ur

2. Use the method you described in Exercise 1 to simulate the ribbon
selection 20 times. Record the frequency of each color selection in the
Sample 1 Frequency column of the table below.

Brown

Green
Orange |
Yellow |

3. Repeat the process described in Exercise 2 two more times. Record
the frequencies of each color selection in the Sample 2 and Sample 3
columns.

4. Make an inference to determine which color was selected the most often in
each sample.

5. The relative frequency of a color being selected is the ratio of the number
of times the color was selected to the total number of selections. Find the
relative frequency of an orange ribbon being selected for each sample.

Sample 1: Sample 2: Sample 3:

6. Hamdah predicts that 5 out of 10 centerpieces will have an orange ribbon.
How far off is Hamdah's prediction? Explain.

Comprignt © MoGewH1| Eduseien
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o 4
AR

e

Work with a partner to answer the following questions. Refer to
Activity 2.
7. What is the relative frequency for the letter e for each sample? Round to
the nearest hundredth.

Sample 1: Sample 2: Sample 3;

8. What is the mean relative frequency of the letter e for the three
samples? the median relative frequency? Round to the nearest tenth if
necessary.

mean relative frequency: median relative frequency:

9, @ Use Math Tools Research on the Internet to find the actual relative
frequency of the letter e for words in the English language. How do your
sample results compare to the actual relative frequency?

10. @ Reason Inductively Write a few sentences describing the inferences
you can make about the frequency of letters in the words in the English
language using your three samples.

1.5 Justify Conclusions Research on the Internet to find the relative
frequency of other letters in words in the English language. Write how your
sample results compare to the actual frequencies. Note any differences.

12. @ WHY is it important to analyze multiple samples of data before

making predictions?

812 cChapter 10 Statistics
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Statistics and Probability

=

& real-World Link E) gssentis Question |
= HOW do you know which type

of graph to use when
displaying data?

Hockey The Stanley Cup is

awarded annually to the champion sy Slg Playolt Foasiers

team in the National Hockey 380 a

League. The graph shows the 330 'ammatical Practices

total number of points scored £ — : 13.4

in Stanley Cup playoff games by & tﬁ‘

three players during their careers. 230 '

1. According to the size of the - Grotzky ~ Messier Kurri _——

players, how many times more
points does Messier appear
to have than Kurri?

Players

2. Do you think this is representative of the players’
number of points? Explain.

3. What reason could someone have for intentionally creating
a misleading Stanley Cup graph?

? ?

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

PhessclsciGeny Inages

E @Pewere with Problems @ Use Math Tools

Z @Reasun Abstractly @M‘tend to Precision

5 @Eunstrud an Argument @ Make Use of Structure

: @Mﬂdel with Mathematics Use Repeated Reasoning

Comrint
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Changing Scales

Ta ewplinsize a cheange

ever Hime, reduce Hae

scale inkevyal on Hhe

verricesl axis
Sh

e
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L
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Identify a Misleading Graph

Graphs let readers analyze data easily, but are sometimes made to
influence conclusions by misrepresenting the data.

e

Ve

- Example ]

1. Explain how the graphs differ.

Graph A Graph B
Spring Event Tickets Spring Event Tickeis

Price {AED)
o = = B R
Price [AED)
[ T S T A =« R e ]

sl

WE DT DE D8 W mE T B 8 W

Year Year

The graphs show the same data. However, the graphs differ in that
Graph A uses an interval of 4, and Graph B uses an interval of 2.

Which graph appears to show a sharper increase in price?
Graph B makes it appear that the prices increased more rapidly
even though the price increase is the same.

Which graph might the Student Council use to show that while
ticket prices have risen, the increase is not significant? Why?
They might use Graph A. The scale used on the vertical axis of
this graph makes the increase appear less significant.

Got 1+7 Do this problem to find out.

a. The line graphs show monthly profits of a company from
October to March. Which graph suggests that the business
is extremely profitable? Is this a valid conclusion? Explain.

Graph A Graph B
15,400 : 17,000 !
15,300 | 16,500
& 1520 | | "I | & 16000
% 500 1] { < 15500 | L
£ 15000 . £ 15,000 4
& 14500 | e—e L | | & 1500
14,000 14,000 |+
ﬂ*? | 0 b |
ot P N e
Month Month
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Statistics and Probability

1

Misleading Statistics

Statistics can also be used to influence conclusions.

[ Example I

2. Anamusement park boasts that the average height of their
roller coasters is 51 meters Explain how this might be misleading.

Park Roller Coaster Heights

| Coaster | nght{l-nj |
Viper . 32
Monster 40
Red Zip 35
Tomado | 1o
Riptide | 38

32+40+354+M1M0+38 255

Mean 3 5
=170
Median 32, 35,38 40,110 Mode
wode is the nwmber

Mode none The i

ev wlawinevs Fhat appear
The average used by the park was the mean. This measure is much wst cbbem in o st ef
greater than most of the heights listed because of the coaster that is Aaka

10 meters. So, it is misleading to use this measure to attract visitors.

A more appropriate measure to describe the data is the median,
38 meters, which is closer to the height of most of the coasters.

Geo¥ 1+7 Do this problem to find out.

e ol
b. Find the mi_ean, mEdIEIr!I, and mode of Sofa Prices '-:_,;-%-
the sofa prices shown in the table.
Which measurement might be Sola Se | S . _
misleading in describing the average leather AED1,700
cost of a sofa? Explain. reclining | AED1,400

DIY assembly | AED3S0
sectional AEDN GO0
micro-fiber AEDN, 400

Sauseten

e mweH

Compignt
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Guided Practice’

1. The graph suggests that Cy Young had three times as many wins as
Jim Galvin. Is this a valid conclusion? Explain. (Example 1)

Mest Career Wins by a Pitcher

2. The graph at the right shows the results of a survey to
determine students’ favorite pets. Why is the graph
misleading? (Example 1)

MNumber of Students

3. The table lists the five largest land vehicle tunnels in the '

United States. Write a convincing argument for which measure :m" ﬁ_‘"demn 3,990
of center you would use to emphasize the average length .
of the tunnels. (Exampic 2) B b s 2508
Eisenhower Memorial 2682
Allegheny 1822
Liberty Tubes 1.776
B —
Rate Yourself!
4, j Building on the Essential Question Describe at least How well de you undevstand
two ways in which the display of data can influence the wisleading graphs and
conclusions reached. statistics? Civcle the image
Haat applies.
b 2 W
!
Oear Hﬂl- Za o
Gem E
i
&
2
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Name My Homework

Comprignt © MoGewH1| Eduseien

h Which graph could be used to indicate
a greater increase in monthly gas
prices? Explain. (Example 1)

hnere .’-
o

For Exercises 2 and 3, use the table. [Eample 2)

2. Find the mean, median, and mode of the data. Which Sight Visitors

measure might be misleading in describing the average [ '

e et : : Cape Cod 4,600,000
annual number of visitors who visit these sights? Explain. !

Grand Canyon 4 500,000

Lincoln Memorial 4,000,000

Castle Clinton 4,600,000

Smoky Mountains 10,200,000

ﬂ Which measure would be best if you wanted a value close to the most number
of visitors? Explain.

4. O Model with Mathematics Refer to the graphic novel frame below. Which

measure of center should the students use?

Let’s pick one that ™% will that be the
will emphasize how mean, median, or

ra
modes The record

monthly highs for
Phoenix, in °F, are
88, 92,100,

105, 114, 122,
121, 116, 116, 107,
96, and 87

Lesson 3 Misleading Graphs and Statistics an



For Exercises 5 and 6, create a display that would support each argument.
The monthly costs to rent an apartment for the last five years are AED500,
AED525, AED560, AED585, and AEDG05.

5. Rent has remained fairly stable. | 6. Rent has increased dramatically.

1 =1
Sy

i T

@j H.O.T. Problems Higher order Thinking

1 O Reason Inductively How could the graph you created in Exercise 5
help influence someone's decision to rent the apartment?

8. (O Persevere with Problems Does adding values that are much greater
or much less than the other values in a set of data affect the median of

the set? Give an example to support your answer.

9. () Reason Inductively The circle graph shows the results of a survey. Eavorite Time of Year
In what way is this graph misleading? Explain.

818 cChapter 10 Statistics
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MHame

My Homework

Extra Practice

1. The graph shows the height of a plant after
9 weeks of growth. Why is the graph
misleading?

Compignt © MG ww:-H1l Sauceten

10. To determine how often his students are
tardy, Mr. Rana considered Rana the

attendance record for his first period class.
Why is this graph misleading?

i 4
el Tardy to Class
2 [
=E M
3 u
10
2
= B
% 1
¥
—
Qr@ «Qﬂ ﬁ,‘ﬂ' '"ﬁ‘-':f:
Mumber of Times Tardy

There are wot eaual intevvals on Hhe
hovizewtal aucis. Se, the height of Hhe bars

is not representative of the sawmgle.

Plant Height
a5

| p
Fil I //
o ':f(
¥
AN

3 B 9
Time |whk)

Height (em)
]

12. '@ Justify Conclusions Each of the graphs below show the distance
Khamis travels on his bike. Khamis wants to impress his friends with
the distance he travels. Which graph should he show his friends? Explain.

Graph A
Biking
7 |
- |
E S5
= 4 L
o
g a
o]
o 2
: //
o : x
0 5 W 15 I I5 3 3I5 40
Time: (min}

Graph B

Distance [km}

Biking

w

a

A

5

AT

0 15 20 25 30 35 40

Time {min)

13. The scores Ayesha received on her math tests were 80, 90, 85, 100, 100,
and 84. Why might it be misleading for Ayesha to say that most of the time

she receives a

score of 1007

Lesson 3 Misleading Graphs and Statistics 819



14. Phones For All uses the display shown at the right to compare
the number of minutes that they offer per month versus their
competitor.

a. How many more minutes per month does Phones For All

offer than its competitor?
b. Why might the display be misleading?

15. The graph shows the average number of hours each week that
certain students spend on extracurricular activities after school.
Which of the following describe reasons why the graph may be
misleading? Select all that apply.

The graph does not show the number of hours
each student spent on extracurricular activities.

The intervals on the vertical scale are inconsistent.

The graph’s title is misleading.

Spiral Review

Draw a histogram to represent the set of data.

16.

.'I'aﬂm |y
Percent  Tally  Frequency et
50-59 | | | 1
6069 | || 2
CEIT 1
B0-89 | M 1] 1
90-99 | W 8

820

Power UP! Test Practice

Cell Phone Minutes

Phanetastic
525 min

Time {h}
cwuxEHFREREH

Time Spent on
Extracurricular Activities
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: = aﬂaﬁmmﬁml Practices
134
Case #1 Fishy Waters
Shaima recently purchased Sea Salt Requirements
a saltwater aguarium. Tablespoons P o ) e e
She needs to add of Sea Salt
1 tablespoon of sea salt Capad.wﬂ s 10 15 20 |25 30
for every b liters Tank (liters)
of water.
ﬁ Understand what are the facts? i
You know the number of liters of the tank. 45
You need to show the number of tablespoons = 40
of sea salt. & 35
s 30
Plan whnat is your strategy to solve this 2‘ o=
problem? g 20
- 15 ‘i3 15)
Organize the rest of the data in a graph so you 10 "2 m]'
can easily see any trends. 5 | oy o
1.5
- 0 123456789100~
@ Sulve How can you apply the strategy: Sea Salt (tbsp)
Continue the graph until you align horizontally with

50 liters. Graph a point. What value of sea salt corresponds with the point?

Check Does the answer make sense?

Find the unit rate of tablespoons of sea salt per liter of water. Multiply the unit rate by
the number of liters to find the number of tablespoons of sea salt.

02 thspsalt 50 Lwater
1 Lwater 1

thsp salt v

'Analyze the Strategy

(& Make a Prediction Suppose the tank holds 32 liters. Predict how
much sea salt is reguired.

Problem-Solving Investigation Usc a Graph 821



the average
e5 bu[“Ed Wh“E

us numbers
the trend

The table shows
n.umD'ET of Calon

sleeping for vario
of hours. Assume

continues.

k A " =:|| H"‘

M L Lol AL ; &

II dll-i E'o}:lh l":lt & I"-“""'-he' ':'E {I d'l.h}l e 3 : |
h i"ﬁ'lt "-“.'E b“' iled‘ b?’ Swf.ﬁfl'l.ﬂ. Ea’f ti! k"l.ﬂuﬂ's

Understand

Read the problem. What are you being asked to find?
I need to Find

What information do you know?

There is an average of

€ hours amd S14 Calovies burmed while sleeping for howurs.

Plan

Choose a problem-solving strategy.

Calovies burned while sleeping for

| will use the strategy.
Solve
Use your problem-solving strategy to solve the problem.
i v il i+ is ali ¥

Comtinue the graph untl it is aligned ﬁ I :
vertically with 10 hours. Graph o point. 600 |- = ==kt

7 so0 [ [0\ 4T | [0.68]
Find what value of Calovies corvesponds 400 1 (8,54) |

300 16.386) | I
with Hhe peint. So, about 200 I
Caleries ave burmed while sleeping for o 1 | pE
0 6 7 8 9 w0

10 hours.

Check

Review the data in the table.

45&—33;:%5[4—45;}.—:64; S7T9 -S4 =65, 645 — 579 = &&,

Se, the answer seewms veasonable.

Chapter 10 Statistics
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(LT

T —
I

u(}'}“'::s Work with a small group to solve the following cases.

Eﬁbﬂi‘ﬁ‘ Show your work on a separate piece of paper.

- e

Case #3 Postage (Eotagp “m"; L, —
The table shows the postage stamp rate from 1999 | year  Cost (AED i !
2009. = e e
- I a
| Make a graph of the data. Predict the L o 1| E >
- the postage vate will reach AEDO.SL. | 2002 | 037 | -5 045
2006 039 | = 04
| = | 035
L 00 :
2008 0.42 1998 2002 2006 2010 20M 2018
Y
2009 041 | | -
- Case #4 Traing
],' The lengths of various train rides
| ar&4,1,2,3.5.2,3,2,5,8.and [ _ |
4 hours, |

Draw & box Plot Lor Hhe \
of H‘;E Hﬂ-l‘-‘i ficﬂes are 1‘:‘“391- - i e i [ X 1 } } — : ; -
Hiom 3 hours?

/ Case #5 Adverti sing |
A local newspaper charges AED14 50 for every three lines of a

classified ad plus a 5% sales tax.

j what is Hhe cost of a Tline ad? Roumd to the

nearvest hundredti

i

g

I

: 3 .

: / |
: - Case #6 Anatomy l
£ ? ; . Each human hand has 27 bones. There are 6 more bones in the

5 Use A # | fingers than in the wrist. There are 3 fewer bones in the palm than

E | ﬁhdwﬂjl | in the wrist.

E How mamy bones ave in each part of the hand?

o

&

&

5 =
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Mid:Chapter/Check

Vocabulary Check

1 @ Be Precise Define sample. Give an example of a sample of the
students in a middle school. (Leszon 1)

2. Fill in the blank in the sentence below with the correct terms. (Lesson 2)

and
are two types of unbiased samples.

Skills Check and Problem-Solving

3. Atravel agent surveyed her customers to determine their favorite

iI

vacation locations. Use the table to find the probability of choosing
a beach vacation. (Lesson1) i :
,:;;-I* amusement park 2
| e beach g1
4. Refer to the table. Suppose 120 customers are planning campground 8
vacations. Predict how many will plan a national park vacation. [Lesson 1) national park 4
5. The number of points Sultan scored in 5 basketball games is 10, 8, 9,
8, and 30. Why might it be misleading for Sultan to say that he
averages 13 points per game? (Lesson 3)
6. (O Persevere with Problems An online gaming site Games People Play Online

conducted a survey to determine the types of games
people play online. The results are shown in the circle
graph. If 1,500 people participated in the study, how
many more would play card games than arcade games?

{Lesson 1)

7. An owner of a restaurant wants to conduct a survey about
possible menu changes. Give an example of a sampling
method that would produce a valid sample. (Lesson )

SOREITE ||REEa 3 w8 sdog
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Statistics and Probability

Inquiry Lab

Collect Data

HOW can you use the measures of center and the range to 2 wl
compare two populations? 13.4

Studies show that teens need around 9 hours of sleep each night to
stay healthy.

The results of a survey that asked 24 teens how many hours they
slept last night are shown below. The teens were split into two
populations, male and female.

Males 7|7 |6 |8 |6 (8B |2|6 |7 |6 [8 |6
Femalest 2 B | 7 6 | B |7 |6 |6 |7 |89 |7

-"i.-';‘_l: _p_El Graph the data for each population on a single line plot.

Number of Hours of Sleep
m
L f
m m
f L f
m m m
f f f
m m m
f f f
L B o R e
] I 1 1 ]
5 6 7 8 3 f female

[Step 3] Find the

measures of

5 8
|

um'm/

center and Males | -
range for each Fanales
population.

Are the data for males more or less varied than females?

Sauseten

Which measure most accurately represents the data of the whole class?

Explain.

& MoGrpwH1

Compignt
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1. Work with a partner to design your own survey that meets the following
guidelines.

» Create a survey question that involves two populations. For example, you
might want to know about how many hours of sleep per night male
students get in your school versus female students. Write your survey
question below.

» Survey a random sample that is representative of your school's population.
Survey at least 25 people. Collect the data and record your results in a table
on a separate piece of paper.

» Create a display of your data. Be sure that the display shows the two
populations.

Analyzejand Reflect]

Work with a partner to complete the exercises below based on the data you
collected above.

2. Determine the measures of center (mean, median, and mode) and the range
for each population’s set of data.

3. @ Reason Inductively Compare the two populations. Are the data for one
population more or less varied than the data for the other population? Justify
your response.

4. Describe any other comparative inferences, or conclusions, you can make
about differences in the two populations.

5. HOW can you use the measures of center and the range
to compare two populations?

826 cChapter10 Statistics
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Statistics and Probability

"

_Essem:ial Question J

-@ Real-World Link o,
= HOW do you know which type

of graph to use when
displaying data?

Exercise Mr. Amer surveyed the students in his first period gym class to
find out how many times they exercised this month. The box plot below
shows the results.

How Many Times Have You
Exercised This Month? double box plot
double dot plot
—t 3 f—s
— ) Mathematical Practices
0 5 10 13 20 25 30 13.46

1. Find the following values.

Minimum: First Quartile:
Maximum: Third Quartile:
Range: Interquartile Range:

2. What is the median? What does the median represent?

3. Write a conclusion that you can make from the box plot.

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

Elow Images

E @Pewere with Problems @ Use Math Tools

; @Reasun Abstractly @M‘tend to Precision

5 @Eunstrud an Argument @ Make Use of Structure

t:ﬁ: (2) Model with Mathematics Use Repeated Reasoning
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Compare Two Populations

A double box plot consists of two box plots graphed on the same
number line. A double dot plot consists of two dot plots that are

drawn on the same number line. You can draw inferences about two
populations in a double box plot or double dot plot by comparing their
centers and variations. The centers and variations to use are shown.

Box plots _ N A

A e plat is symwmetnic i Hae

Arto e walanced at the Both setsof = Meithersetof Only one set of

cEwkey, data are data is data is

: - ;
Symmetric i symmetric. . symmetric. | symmetric.
l + _+_. Measure of Center mean median median
Mot Symmetric Me of Variati mean labsolute interquartile intergquartile
deviation range range

=4 _*_:J

 Eample )

Lamya surveyed a different group of students in her science
and math classes. The double box plot shows the results for
both classes. Compare their centers and variations. Write an
inference you can draw about the two populations.

How Many Times Have You
Posted A Blog This Month?

Math Class l——-i + +—|
Science Class ‘-—E——C

Meither box plot is symmetric. Use the median to compare the
centers and the interguartile range to compare the variations.

Math Class Science Class
Median 10 20
Interquartile Range 20—5,0r15 25 —15,0r10

Owerall, the science students posted more blogs than the math
students. The median for the science class is twice the median
for the math class. There is a greater spread of data around the
median for the math class than the science class.

COREITER [[RWEIEaN 3 i sidog
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Statistics and Probability

1

= = !t TN
Got i+7 Do this problem to find out. :;L:u;‘
i
a. The double box plot shows the costs of MP3 players at two =
different stores. Compare the centers and variations of the -
two populations. Write an inference you can draw about the
two populations.
Cost of MP3 Players (AED)
Electronics World ‘—m *
Bargain Basement -—*:D—C
—t—t——+—+—1+
50 55 60 65 TO 75 BO 85 90 95 100
>
Example
2. The double dot plot below shows the daily high temperatures
for two cities for thirteen days. Compare the centers and
variations of the two populations. Write an inference you can
draw about the two populations.
Daily High Temperatures ("C)
L]
L ] L] L] L ] L ]
L L ] L] L ] L ] L ] L]
-—+—t+—+—+—+—+—+—+—+—+—+= Springfield
L]
L] L ] L] L ] L]
L] L] L] L] L ] L] L]
Pttt ake Oy
255 26 265 27 275 28 285 29 295 30 305
Both dot plots are symmetric. Use the mean to compare the centers Mean Absolute
and use the mean absolute deviation, rounded to the nearest tenth, Deviation
to compare the variations. T Bindk Hae sazam albnsclure
Springfield Lake City Aeviation, Find the sbselute
Mean 27 285 values of the :ﬁ-?ll-ﬁfﬂczs
’ netweew each vallie Ak
Mean Absolute Deviation 08 08 Fne weon. Then Lind the
5 While both cities have the same variation, or spread of data about anjevage of thase
2 each of their means, Lake City has a greater mean temperature than | Ailfevewces, i
E Springfield. el
0
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Y= Got i+7 Do this problem to find out.
=5

o

b. The double dot plot shows the number of new E-mails in each
of Abdulrahman's and Tarek's inboxes for sixteen days. Compare
the centers and variations of the two populations. Write an
inference you can draw about the two populations.

Number of E-mails in Inbox

f Abdulratiman

-
- . = »
Il Il Il Il Il
L | —
N 32 3 M 3B 36 3r 38

Tarek

Elene

3. The double box plot shows the daily participants for two zip
line companies for one month. Compare the centers and
variations of the two populations. Which company has the
greater number of daily participants?

nd Reflect Number of Daily Participants
| a
—— Treetop T -—{ } }—-
What o you kell about R *
Hhe set of data For ZiF Zip Adventures o—Dj—o
Mﬂfﬂh’eshﬁr‘!ﬂm‘ﬂ ot i | i i | | | 1 I L | L
X ) 1 Ll ] L] ) 1 L] 1 1 1 1
s o plot? wivite your 20 30 40 50 60 70 80 90 100 M0 120 130
answey i the space
welow. The distribution for Zip Adventures is symmetric, while the
| —— distribution for Treetop Tours is not symmetric. Use the median

and the interquartile range to compare the populations.

Treetop Tours Zip Adventures
Median 70 50
Interquartile Range 30 20

Overall, Treetop Tours has a greater number of daily participants.
However, Treetop Tours also has a greater variation, so it is
more difficult to predict how many participants they may have
each day. Zip Adventures has a greater consistency in their
distribution.

COREITER [[RWEIEaN 3 i sidog
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Statistics and Probability

L}, The double dot plot shows Fawzia's and Lamis's number of hours
worked in two weeks at their part-time jobs. Compare the centers
and variations of the two populations. Who typically works the
greater number of hours in a week?

Hours Worked
L ]
[ ]
® & @
& % & & @
————+——+———1+— Fawzia
[ ]
L ]
L ] [ 3
& @& 2 & &
— —+——F+——+—+= Lamis

-

1

i
31456 7 8 9% 1011283

The distribution for Fawzia's number of hours is symmetric, while
the distribution for Lamis's number of hours is not symmetric.
Use the median and interguartile range to compare the

populations.

Fawzia Lamis
Median 8 8
Interquartile Range 2 2

The median and interquartile range for both sets of data are the
same. However, the interquartile range for Lamis’s number of hours
worked is the difference of 10 and 8, while the interquartile range
for Fawzia's number of hours is the difference of 9 and 7. So, Lamis
typically works more per week.

cleiad ol
Got 1+7 Do this problem to find out. o
c. The double dot plot shows Ali's and Omar's race times for a -

five-kilometer race. Compare the centers and variations of the two
populations. Which runner is more likely to run a faster race?

Race Times (min)
L]
" = @
T & = 2 @B
. & ® & »
————t——+—+—+—+—1 Mi
- #
. & g . L
s & & 5 =+ @ .
—t—t—t -t Omar
B 1B B 7 18 19 20 11 22 23

Comprignt © MoGewH1| Eduseien
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Guided Practice

1. The double dot plot at the right shows Quiz Scores (points)
the quiz scores out of 20 points for two -
different class periods. Compare the centers -
r gt . . & @ . ]
and variations of the two populations. = R SR T M SR 0 Ll N It S
Round to the nearest tenth. Write an
inference you can draw about the .
two populations. [Examples 1and 2) w 3 L& X8
——+—+—+—+—+—+—+—+—+= [Fifth Peried
. 0 n 2B #H 5B KB T B B8 20
ot 4
ok
2. The double box plot shows the Speed of Cars (km/h)
speeds of cars recorded on two
~ i — .
different roads in Hamilton County.

Compare the centers and variations
i tecontos ——f F

of the two populations. On which pr—
T L] T T

'l L | | 1 1 |

2 i T T T L] T T

road are the speeds greater? 0 35 40 45 S0 55 60 65 JO 75 80
{Bamples 3 and 4)

the daily temperatures for two cities for 30 days. The

two populations have similar centers, but City A has a
greater variation than City B. For which city can you more
accurately predict the daily temperature? Explain.

3. (2} Building on the Essential Question Muna recorded —r—m
Rate Yourself!

Ave you veady to move on?
Shade Hhe section Haat applies.

O,

LOREITER | [FEEaN T Wl
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Mame My Homework

IndependentiPractice ARSI .
ﬁ Obaid randomly asked customers Average Wait Times (min)

at two different restaurants how

long they waited for a table before TS S | + |

they were seated. The double box Gary's Gril '—ED—'

plot shows the results. Compare

their centers and variations. Write an
inference you can draw about the two
populations. (Examples 1and )

o'y
|
2. The double dot plot shows the Flight Times (h)
times, in hours, for flights of two i & .
different airlines flying out of the —— e A
same airport. Compare the centers A e e
3:;? \:n?{m:a ?:,ﬂ;E t:mdp{:.lpulatlnns.. — ':l T ':l ':l T 4. Cross Country Aitines
ich airhne’s flights had shorter 1 2 3 4 5 B 7 8 9 W

flight times? [Examples 3 and 4)

Copy and Solve Write your answers for Exercise 3 on a separate piece
of paper.

3 @ Multiple Representations For a science project, Maha is
measuring the growth of two plants.

_m1|mzlm3|m4|m5_ma_m7_ms|
|
!

Plant A 2 | 3 2 25 14 3 25 3
Plant B 3 | 25 3 | 14 32 18 35 25

a. Numbers Find the median and interquartile range for both plants.
b. Graphs Graph the data using a double box plot.
c. Words Write an inference you can draw about the two populations.

Compignt © MG ww:-H1l Sauceten
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4. The median and interquartile range of a set of data is shown. Write a set of
data consisting of seven values for the pair of measures.

Median: 6 Interquartile Range: 5

@ H.O.T. Problems Higher Order Thinking J

5. @ Persevere with Problems The histograms below show the number of
tall buildings for two cities. Explain why you cannot describe the specific
location of the centers and spreads of the histograms.

Pittsburgh, PA Seattle, WA
9 | 9 -
B :
g B
= s = s
a s @ s
B B,
o [T}
E 3 E 3
.E 2 E 4
1 1
[ 0
20~ 150~ 180~ H0- 20— I70 120- 150~ M0~ 70~ MO0- IT0
Mg 1R 200 7319 260 299 W3 79 09 739 26D 399
Height (meters) Height (meters)

6. (O Model with Mathematics Refer to Exercise 1. What is a specific

question you could ask about the two populations?

7.  Model with Mathematics Two hockey teams, the Warriors and the
Bulldogs, played 15 games each during a month. Both scored a minimum of
0 goals and a maximum of 8 goals. The Bulldogs generally scored fewer goals
than the Warriors. Draw a double box plot that could represent the situation.

L.

834 Chapter10 Statistics
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Name My Homework

Extra Practice

8. The double dot plot shows the heights in centimeters for Heights (cm)
the girls and boys in Adnan's math class. Compare

L]
the centers and variations of the two populations. L E E E -
Round to the nearest tenth. Write an inference you 1+
can draw about the two populations. Boys g 4 U
ﬁ;?;‘;:‘:'" = Both plets ave sywumetric. The givls’ heights have a S — } ? IT IT ? ? T ?..

1

1
. y . .. B2 63 B4 B5% 66 67 6B B9 70D N T2
wean of |E2.5 cenbimeters with a wmean absolube deviation

of about 2 centimeters. The boys' heights have a mean of |72.5 centimeters
with & weam absalute Aeviakion of about 3.5 conHmetevs. Overall, the Sivlg'
heights awve lower tham the boys’ heights amd are also wmore consistently

grouped tagether.

9. The double box plot shows the number Points Scored

of points scored by the football team Last Season '—:D'—O *

for two seasons. Compare the centers

and variations of the two populations. This Season -—EE*—-

During which season was the team’s | R T R

| | [ | I
L 1 ! 1 L]
performance more consistent? 0 5 10 15 20 25 30 35 40 45 50

10. The double box plot shows the number Mumber of Daily Visitors
of daily visitors to two different parks.

Compare the centers and variations of e b '_ED_'
the two populations. In general, which

b nowox o § 4
park has more daily visitors?

1n @ Be Precise The median and interquartile range of a set of data is
shown. Write a set of data consisting of seven values for the pair of
measures.
Median: 5 Interquartile Range: 5

Coaprignt © MoGwwH1l Edusaten
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Power UP! Test Practice

12. The double box plot shows Speed (kilometers per hour) of Roller Coasters
the top speeds reached by

wos o{f}e oo
wood and steel roller

1 -
coasters. e .-+ + J =

|l I L i 1 L i 1 | 1 I
I I I I I I I 1 1 I I

60 65 70 75 B0 B5 20 95 100 105 N0 M5 120 125 130 135

I

Which of the following is not true about the double box plot?
Select all that apply.

The data for steel coasters is symmetric.
The data for wood coasters is symmetric.
The top speed of the fastest steel coaster is 135 kilometers per hour.

The top speed of the slowest wooden coaster is 60 kilometers per hour.

13. The double dot plot shows the daily low temperatures Daily Low Temperatures (*C)
of two cities in January over a two week period. .
Determine if each statement is true or false S n s
a. The medians are the same. True False R L A
b. The interquartile ranges are True False e : =
the same. -t —————t=City B
c. The temperatures for City B True False 30 31 32 33 34 35 36 37 38 39 40

are more consistent.

Sp'iral Review

Find the mean absolute deviation of each set of data. Round to the nearest
hundredth if necessary.

14. 15.

Maximum Speeds of Populations of Largest

Boats (km/h)
40 | 48 | 58 | 60
66 | 72 | 80 | 88

16. Refer to the graph in Exercise 2. Describe
the shape of the distribution of the data for
Airjet Express.

836

UU.S. Cities {millions)
13 38 15 84
09 14 | 23 13

17. Refer to the graph in Exercise 10. Describe
the shape of the distribution of the data for
Canyon Overlook.

ull wdoy
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Statistics and Probability

Inquiry Lab
Visual Overlap of Data Distributions

' difference in means Mathematical
‘m WHAT does the ratio — —— -~ tell you about ) Mathe
how much visual overlap there is between two 13

distributions with similar variation?

A survey was done. The tables below show the number of text messages sent and
received daily for two different age groups.

Text Messages

Ages 12-15
jo 90 80 90
B5 75 85 @0
90 80 75 95
100 B5 95 85

You can compare two numerical data sets by comparing the shape of their
distributions. The wisual overlap of two distributions with similar variation is a
visual demonstration that compares their centers to their variation, or spread.

— e,

-

{ El:e_p 1_| Use a double dot plot to display the data in each table.

e i

Text Messages Sent and Received

4+ aw
T &ee
T &ee

I+ Ages12-15

A1 enee
- S T 1 ]
e et R et LT ]

L

| 1 !

I 1 I
90 95 100
-',EI:_EFEI-I; Find the mean number of text messages for each age group.

Ages 12-15 mean = Ages 16-19 mean =

[Step 3| A red dotted line has been drawn through both dot plots that
- corresponds to the mean for the age group, 12-15 years. Draw a
vertical dotted line through both dot plots that corresponds to the
mean for the age group, 1619 years. The dotted lines show the
visual overlap between the centers.

ausaTen
I
|
|

© MeGrwweH1 &

Compignt
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)] e
Collelporate ™

Work with a partner.
The double dot plot
compares the number of ; =
text messages sent and
received by a third age

group to the age group, .
12-15 years. ] :

50 55

Text Messages Sent and Received

by S
- T

34 e

.
I
i

H——II

-
.
.

L
¥
60

1. What is the mean number of texts for the age group, 24-27 years?

2. In the graph above, draw a vertical dotted line through both dot plots that
corresponds to the mean for the age group, 24-27 years.

&0
Y
Callalberads

Work with a partner.

Analyzeland Reflect:

3. What is the difference between the means of the distributions for the Activity?
for Exercise 17

4. The mean absolute deviation of each distribution is 6.25 texts. For the Activity
and Exercise 1, write the difference between the means and the mean
absolute deviation as a ratio. Express the ratio as a decimal.

5. @ Reason Inductively Compare the ratios you wrote in Exercise 4.

.sf}f?;«. Create

: difference in means
What does the ratio T AR AR tell you about how much

visual overlap there is between two distributions with similar variation?

838 cChapter10 Statistics
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Statistics and Probability

Lesson 5

Select an Appropriate Display

-@ Real-World Link o,
‘ HOW do you know which

type of graph to use when
displaying data?

There are many different types of graphs that are used to display all
kinds of statistical data. List all of the types of graphs you can think

of below. ®) Mathematical Practices
13.4

The graphs below display the total number of kilograms of plastic
recycled each week during a ten-week period in different ways.

Weekly Recycling

Weekly Recycling

| l ' o 20-29
- ; 30% i
.- R | . 10%

-9 20-29 30-39 A40-49 50-59 -
s ..f’ P
Kilograms of Plastic 4? %49 - Sl

Humber of
Weeks
— L= = -

1. On the line below each graph, write the type of graph used.

2. Which display more easily shows the number of weeks
the class collected between 30 and 39 kilograms

of plastic?
3. Which display more easily shows the percent of time that

40 to 49 kilograms of plastic was recycled?

? ’Which (O Mathematical Practices did you use? ?

& Shade the circle(s) that applies.

i @PEF‘SE‘\'EIE with Problems @ Use Math Tools

g. @Reasun Abstractly @M‘Lend to Precision

g @Eunstrud an Argument @ Make Use of Structure

E @Mnl:lel with Mathematics Use Repeated Reasoning

& —
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Data Displays
My Situations hovie wmove
thowm eng apprapriate

Aspleny. ___,j

Shey,
Fiay
NL‘\-L_

840 cChapter10 Statistics

key Concept >

Type of Display
Bar Graph

Box Plot

Circle Graph
Double Bar Graph
Histogram

Line Graph

Line Plot

Select an Appropriate Display

Best Used to...
show the number of items in specific categories

show measures of variation for a set of data;
also useful for very large sets of data

compare parts of the data to the whole

compare two sets of categorical data

show frequency of data divided into equal intervals
show change over a period of time

show frequency of data with a number line

When deciding what type of display to use, ask these questions.

= What type of information is given?

= What do you want the display to show?

= How will the display be analyzed?

[ Example

1. selectan appropriate display to show the number of boys of
different age ranges that participate in athletics.

Since the display will show an interval, a histogram like the one
below would be an appropriate display to represent this data.

Boys Participation
in Athletics

59 W14 1519
Age

Got 1+7 Do this problem to find out.

a. Select an appropriate display for the percent of students
in each grade at a middle school.

COREITER [[RWEIEaN 3 i sidog
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2. Selectan appropriate type of display to compare the percent
of ethanol production by state. Justify your reasoning. Then
construct the display. What can you conclude from your
display?

Ethanol Production by State Per Year

State lowa | Mebraska WMinois Minnesota | Indiana | Other

Liters (millions) 3534 | 1665 1135 1102 1074 | 5098

You are asked to compare parts to a whole. A circle graph would
be an appropriate display.

Ethanol Production by State
Minnesota g
8% —‘ r|||lnﬂl5
Ny 8%
l;gldna Nebraska
—12%

Indiana, Minnesota, and lllinois produce about the same amount
of ethanol.

~ Got 1+7 Do this problem to find out.

b. The table lists the ticket prices for school Ticket Pri

musicals during recent years. Select an
appropriate display to predict the price

of a ticket in 2013. Justify your reasoning. 2009 5.00
Then construct the display. What can you 3010 5 ()
conclude from your display? '

¥ s 20m 6.50
sl ol 202 100

Year  Price (AED)

5t

atistics and Probability
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Guided|Practice

Select an appropriate display for each situation. Justify your reasoning.

(Example 1)
1. the number of people who have different 2. the percent of different ways electricity is
kinds of pets generated
o '8
e

3. The prices of sandwiches at a restaurant are AED4.50,
AEDS5.59, AED3.99, AED2.50, AED4.99, AED3.75, AED2.99, ... 'S
AED3.29, and AED4.19. Select an appropriate display to Lo
determine how many sandwiches range from AED3.00 to
AED3.99. Justify your reasoning. Then construct the display.
What can you conclude from your display? (Example 2)

4. A survey asked teens which subject they felt was most difficult. Of those
who responded, 25 said English, 39 said social studies, 17 said science,
and 19 said other. Construct an appropriate display of the data. Justify your
reasoning. Then name one thing you can conclude from the display. (Example 2)

| e
oy
| At

Rate Yourself!

How coufident awve you
about selecting am

appropriate Aisplay? Shade
tHhe viug o the tavget.

5. (2} Building on the Essential Question What are some
of the factors to consider when selecting an appropriate
display for a set of data? [

842 Chapter10 Statistics
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Hame My Homework

Independent Practice

Select an appropriate display for each situation. Justify your reasoning.

[Example 1)
’ﬂ‘ the median age of members in a | 2. the number of students that favor chocolate
community band | or vanilla as a frosting
. II
St *
T

3. Select an appropriate display for the data. Justify your

. , ' Number of Push-ups
reasoning. Then construct the display. What can you conclude | -
from your display? (Exampie 2) 45 3B 2 3

4 40 36 | 42
{Somr 5 40 42 | 39
et -

4. G Model with Mathematics Refer to the graphic novel frame below.
What is the best type of display to use for this data? Explain.

hich type of graph
should we use?

T
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5. Refer to the situations described below.

Situation A Situation B
the number of customers ages 1219 the number of customers ages 12, 13,
compared to all age groups 14, 15, and 16 who made a purchase

a. Which situation involves data that is best displayed in a bar graph?

Explain your reasoning.

b. Refer to the situation you selected in part a. Could you display the data
using another type of display? If so, which display? Explain.

H.O.T. Problems Higher Order Thinking

6. @ Model with Mathematics Give an example of a data set that would

be best represented in a line graph.

7. (O Reason Inductively Determine if the following statement is always,
sometimes, or never true. Justify your response.

A circle graph can be used to display dota from a bar graph.

8. @ Persevere with Problems Determine if the following statement is true or
false. Explain your reasoning.

A line plot can be used to display data from a histogram.

9. (J Reason Inductively Compare and contrast bar graphs and histograms.
Explain when it is appropriate to use a histogram rather than a bar graph.

844 cChapter 10 Statistics
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Hame My Homework

Extra Practice

(™) Justify Conclusions Select an appropriate display for each situation.
Justify your reasoning.

10. the resale value of a person’'s car 11. the percent of people that drink 0, 1, 2, 3,
over time or more than 3 glasses of water a day

iy line graph; A line graph compares change
Hely
aver Hwe,

12. the number of different colored cars at a car dealership

13. The circle graph shows the approximate percent of the total Volume of the Great Lakes
volume of each Great Lake.

a. Display the data using another type of display.

(o
o

b. Write a convincing argument telling which display is more appropriate.

Copy and Solve Select an appropriate display for each situation. Then
justify your reasoning and construct the display on a separate sheet of
paper. What can you conclude from your display?

1 Favorite Movies | 15. [Tage’ | Muaberor
Typeof Numberof | Sroup | Texts per Day
. Movie  People 115 25
3 -Cﬂmedr s | 16-20 23
3; Action 1 | |as | W
5 Drama 5 2630 10
% Homor = 2 ' '
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Power UP! Test Practice

16. The number of home runs hit by each player of a professional baseball

team is shown in the table.

Determine if each statement is true or false.

a. A line plot would be most appropriate for showing the
frequency of the data on a number line.

b. A histogram would be most appropriate for showing the
frequency of the data in equal intervals.

€. A circle graph would be most appropriate for showing
how the number of home runs changes over time.

17. Select the most appropriate type of display for each situation.

I bar graph [ histogram I Iine.!:lnt l

| circle graphl line graph

True

True

True

False

False

False

 smaten | TypeoiGeph |

Mr. Omar measured the amount of rain that had fallen every 15 minutes
during a storm. He wants to show how the amount of rain fallen changed over
time during the storm.

Nabila recorded how many hours of her free ime she spent playing sports,
watching TV, talking with her friends, or playing video games. She wants to
compare the percentages of her free time that she spends on each activity.

Maysoun collected data on how many of her dassmates ride the bus, geta
ride, or walk to school. She wants to compare how many students are in

each category.

fSpiral Review

Use the graph to answer Exercises 18-20. The graph shows the
number of male and the number of female students that chose
certain occupations to research.

18. About how many people are represented in the graph?

19. About how many men and how many women are represented

in the graph?

20. How many more women chose to research law?

Mumber of People

Career Choices

[

Tescher Engineer Doclor  Lawyes

Career

COREITER [[RWEIEaN 3 i sidog



Statistics and Probability

ST
CENTURY CAREER

in Market Research

L

Market Research Analyst

Do you think that gathering and analyzing information
about people’s opinions, tastes, likes, and dislikes sounds
interesting? If so, then you should consider a career in
market research. Market research analysts help companies
understand what types of products and services consumers
want. They design Internet, telephone, or mail response
surveys and then analyze the data, identify trends, and
present their conclusions and recommendations. Market
research analysts must be analytical, creative problem-
solvers, have strong backgrounds in mathematics, and have
good written and verbal communication skills.

T

LLRRY
T
"nm

T\\
' College
| @&c?.?eer

I - Is This the Career
!I : |  for You?

o | Are you interested in a career
as a market research analyst?
Take some of the following
courses in high school.

# Algebra

# Calculus

# Computer Science

4 English

4% Statistics
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Find out how math relates to a
career in Market Research.
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© Keeping Your Eye on the Target Market!

Use the results of the survey in the table below to solve each problem.

1. At Hastings Middle School, 560 of the
students use social networking sites.
Predict how many of them use the sites to

make plans with friends.

2. Suppose 17.9 million teens use online
social networks. Predict how many will be
using the sites to make new friends.

3. According to the survey, what percent of a
teen’s networking site friends are people

they regularly see?

& Career Project

It's time to update your career portfolio! Use the Internet or another

4. Majed randomly selects a friend from
his social networking site. What
is the probability that it is someone he
never sees in person? Write as

a percent.

5. Majla wants to leave a message on 8 of her
friends’ social networking sites. In how
many ways can she leave a message on

her friends’ sites?

Survey Results: Teens and Social Networking
Reason to Use Social Networks Percent of Respondents
Stay in touch with friends 91%
Make plans with fnends 2%
Make new friends 49%
Friends on Social Networking Sites Average Number
People who are regularly seen 43
People who are occasionally seen 23
People who are never seen in person 33
Total 99

'

L\n‘\.ﬂd‘ Ski“j wolA yol

"eed to improve 4
Succeed iy this Cawveey?

source to research a career as a market research analyst. Write a

paragraph that summarizes your findings.

848 cChapter 10 Statistics
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Statistics and Probability

ChapteriReview

Vocabulary Check E

Complete the crossword puzzle using the vocabulary list at the beginning
of the chapter.

JENNSENEEENEREEEE
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; L[
Across Down
2. sample involving only those who want to 1. random sample in which items are selected
participate (two words) according to a specific time or interval
5. the group being studied 3. random sample in which each item is as

likely to be ch s any other item
8. sample in which members of a population e e s

are easily accessed 4. a method of collecting information
9. part of a group 6. two box plots on the same number line
10. sample in which one or more parts of the 7. sample that represents the entire
population are favored over other parts population

Copyrignt © MoGrww:H1 Eauseten



Key Concept Check
Use Your

Use your Foldable to help review the chapter.
[Toge beve |
¥

Got it?
Match each phrase with the correct term.

1. a method of collecting information
2. the group being studied

3. when one or more parts of the
population is favored

4. asample that involves only those
who want to participate

850 cChapter10 Statistics

.

d.

e.

voluntary response sample

biased sample
survey
population

convenience sample
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Power UP'— Performance Task

Class Evaluation

Mr. Faleh is analyzing his student’s grades over the last three years. He has had
approximately 65 students each year. To simplify his analysis, he has decided to use a
random sample of data from only ten students from 2012 and 2013. He had no records of
the grades from 2014, so he asked students to bring in transcripts. He used the first few
transcripts he received for his 2014 data.

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

Part A
Is the above information likely to be a legitimate representation of all the
students of each respective year? Is the 2012 data biased or unbiased? Explain

your answers.

Part B
In the year 2012, one of the grades is missing. If the mean was 80.1, what is the
missing grade?

Part C

Considering the years 2013 and 2014, in which year were the grades the most
consistent? Which of the two years had the better scores? What type of display
would best show the data? Justify your responses.

PartD
Mr. Faleh wants to submit the data from one year for a Teacher of the Year award.
Choose a year. Could the data be seen as misleading? Explain.

Comprignt © MoGewH1| Eduseien
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{ <) | Essential Question

HOW do you know which
type of graph to use when
displaying data?

Double Dot Plok

(Bl Answer the Essential Question. HOW do you know which type of graph
to use when displaying data?

Chapter 10 Statistics
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Math Genes A Punnett Square is a graphical way to predict
the genetic traits of offspring. In this project you will:

- Collaborate with your classmates as you research genetics

' and the Punnet Square.
- Share the results of your research in a creative way.
{ . (Zl] Reflect on why learning mathematics is important.
. Complete the activities below and discover the fun you can
‘ | have with genetics.
J
b '™ f .--"f
s\ Collaborate

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

Use the Internet to research Punnett 2. Create sample genes for pet traits.
Squares and their role in genetics. Then create a Punnett Square using
Write a paragraph describing your those traits. Describe what each
findings. outcome represents. Include a graph

with your explanation.

Refer to Exercise 2. How many different 4. Create three word problems that
genetic outcomes are possible involve using probability and the
according to your Punnett Square? Punnett Squares to help answer the
What is the probability of each outcome guestions.

occurring?

Collect two or more genetic-related information samples about students in your
class. For example, you can collect data on attached/unattached earlobes. Analyze
the data and make a prediction about the genetics of the entire school. Draw an
appropriate graph of your results.

Unit5 Project 853
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With your group, decide on a way to share what you have
learned about genetics and Punnett Squares. Some
suggestions are listed below, but you can also think of
other creative ways to your present your information.
Remember to show how you used mathematics to
complete each of the activities in this project.

- Create a digital presentation of the facts you learned

about genetics.
- Act as a genetic scientist. Write a journal entry that

explains your current research on predicting traits
passed down from generations.

_} -
Check out the note on the right to connect this project

with other subjects.

important?

Haalth Literacy <clocq healih
:uwmn o ditease and research

O gcl-ehrcg My Play o pawt i Hhe
dlnSE‘ﬂ!S-E.. Write 1-2 paragrapls
:snlmmg how genetics oy
Lll-ﬁhe:bce Someone's rigk of getting
the disense A sheps that cap be
baken o reduce Hie visk Pactors.

@ Answer the Essential Question Why is learning mathematics

a. How did what you learned about probability help you to understand

why learning mathematics is important?

b. How did what you learned about statistics help you to understand why

learning mathematics is important?

854 unit5 Project
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English

Glossary/ (s solil)

iyl

absolute value The distance the number is from
zero on a number line.

acute angle An angle with a measure greater
than 0° and less than 90°.

/.

acute triangle A triangle having three acute

angles.

Addition Property of Equality If you add the
same number to each side of an equation, the two
sides remain equal.

Addition Property of Inequality If you add the
same number to each side of an inequality, the
inequality remains true.

Additive Identity Property The sum of any
number and zero is the number.

additive inverse Two integers that are opposites.
The sum of an integer and its additive inverse is zero.

adjacent angles Angles that have the same
vertex, share a common side, and do not overlap.

algebra A branch of mathematics that involves
expressions with variables.

algebraic expression A combination of variables,
numbers, and at least one operation.
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alternate exterior angles Angles that are on alle 0l p il Lle 0% Llaj oo Abad) da L) Lilgs))
opposite sides of the transversal and outside the R P | P O S | I3 A | P Y [

parallel lines.
alternate interior angles Angles that are on Abla g8 Lo oS Llyy oo Eladd) Ll lall Lig;d
opposite sides of the transversal and inside the ST P | N D O | I X PNy | P 1 |

parallel lines.
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angle Two rays with a common endpoint form an plag dsgly JSA5 S ke dbad Logd olelad o8 daglidl
angle. The rays and vertex are used to name the gl e Bl g pela il alasial
angle.

A A

B < B
c E
SARC, £CBA, or £B L8, L CBA L ABC

arithmetic sequence A sequence in which the i sl o @ Leed (195 dllize o Aobasd) Zlbzg)
difference between any two consecutive terms is Milaze ppaplliz,
the same.
Associative Property The way in which numbers Sae¥l pess Lt g ol dn bl 8 peeadd) deals
are grouped does not change their sum or product. Lazb ol Lpsgema iz ¥ s

bar notation In repeating decimals, the line or bar ol dasl g g igall g, sl w3 pagdl sdadl ey
placed over the digits that repeat. For example, B Jos Lo 5,50 o, Ll pong i) day, 20
2.63 indicates that the digits 43 repeat. 63 pead 0G5 ) Lis 2.63
base In a power, the number used as a factor. lolaS walasisl gty il saall g p ¥l idee 3 el

In 10%, the base is 10. That is, 10° = 10 x 10 x 10. ol s 10 3500 g ol 1 o5 103, Jl2 3

J0F=10x10x 10

base One of the two parallel congruent faces of a adngd) b gl el M gugsall ol s GaclGl)
prism. ) '
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biased sample A sample drawn in such a way that
one or more parts of the population are favored over

o A5 gl i Lolnas i da pessine o Bjeeied) sl
= T malagmom ol duplus leas F paamd)

others.
box plot A method of visually displaying a g el it b ga Gl lall o5 Gaiial) lalas,
distribution of data values by using the median, Sl s plasdl bl alasswl; Lms bl .3
quartiles, and extremes of the data set. A box shows ey pluasdl boiagll Goanall jglasg bl degans B iy
the middle 50% of the data. bl 5e 50%
[l 1 [l L | 1 [l | 1 1 L | | | | | | 1 ! | | |
! ' | 1 ! I I 1 I I ! T I T T ¥ 1 T T T I
g1 2 3 4 5 & 7 8B 910 01 2 3 45 6 7 8 910
[El
center The point from which all points on circle aalall ple bl pas e aas ol iball ga 55 8!
are the same distance. Lpooss asloa
circle The set of all points in a plane that are the ity da ) Ll ol il o8 bl dcgens o8 5l
same distance from a given point called the center. 35 el et daglas dlaw e
circle graph A graph that shows data as parts of a gis S bl pang il gy sa (Al (Ald] s I
whole. In a circle graph, the percents add up to 100. 00 asgtal) ol pyams %8 s tlall Ll g ) a0 L JSN
Area of Oceans P PO I T
Atlantic RSIE,
22.9% 732,99
Indian
20.4% " syl ;
Southern_ | | Arctic 20.4% B
6.1% 4.2% A e I I TN Y]
6.1% 42%
circumference The distance around a circle. Y O | ) PO £ VRON | AP 1 T | S
_ - Adicumference P 51 fama
S X

coefficient The numerical factor of a term that
contains a variable.

common denominator A common multiple of the

denominators of two or more fractions. 24 is a

. 1 5 3
common denominator for T and v because

24 is the LCM of 3, 8, and 4.

Commutative Property The order in which two
numbers are added or multiplied does not change
their sum or product.

it ple goims @il anl) 30 Jole 58 Jalas)

GoreS alze 3 )2 aelingga Akl alig)
at ‘35 3G # l:_! alaeh 18,5k Lilag 24 saall e _,_'..Si,i
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complementary angles Two angles are
complementary if the sum of their measures is 90°.

s

£1 and £2 are complementary angles,

complementary events The events of one outcome
happening and that outcome not happening. The sum
of the probabilities of an event and its complement is
1 or 100%. In symbols, P{A) + P(not A) = 1.

complex fraction A fraction % where A or B are

fractions and B does not equal zero.

composite figure A figure that is made up of two
or more three-dimensional figures.

compound event An event consisting of two or
more simple events.

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

o wertex

congruent Having the same measure.

congruent angles Angles that have the same
measure.

1 &

£1and £2 are congruent angles.

congruent figures Figures that have the same size
and same shape and corresponding sides and angles
with equal measure.

congruent segments Sides with the same length.

R

N

side AB is congruent to side BC,

GL4 Glossary/ wsslzll
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constant A term that does not contain a variable.

constant of proportionality A constant ratio or
unit rate of two variable quantities. It is also called
the constant of variation.

constant of variation The constant ratio in a
direct variation. It is also called the constant of

proportionality.

constant rate of change The rate of change in a
linear relationship.

continuous data Data that take on any real
number value. It can be determined by considering
what numbers are reasonable as part of the domain.

convenience sample A sample which consists of
members of a population that are easily accessed.

coordinate plane A plane in which a horizontal
number line and a vertical number line intersect at
their zero points. Also called a coordinate grid.

[T
s e
[ "o
=331 %1 23X
j 1"_*_:1'r|gln
—2
=3

coplanar Lines or points that lie in the same plane.

corresponding angles Angles in the same position
on parallel lines in relation to a transversal.

corresponding sides The sides of similar figures
that are in the same relative position.

counterexample A specific case which proves a
statement false.

cross product The product of the numerator of
one ratio and the denominator of the other ratio.
The cross products of any proportion are equal.

cross section The cross section of a solid and a
plane.

cube root One of three equal factors of a number.
If a¥ = b, then a is the cube root of b. The cube root
of 125 is 5 since 5° = 125.
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cubed The product in which a number is a factor
three times. Two cubed is B because 2 x 2 x 2 = 8.

cylinder A three-dimensional figure with two
parallel congruent circular bases connected by a
curved surface.

S Jalall foa saall ad fos opin Jals g8 sl
2 w2 2=EJ?BG;L¢E-__.3_J32.I;IIH

Guistls piaell Lo gaiomg slay ¥ 3% US55 L8 Dlgdawi)
woonie phs oy b ge Liginags gy Wamteg Gt Jlatag puitlliaza

decagon A polygon having ten sides.

defining a variable Choosing a variable and
a quantity for the variable to represent in an
expression or equation.

degrees The most common unit of measure for
angles. If a circle were divided into 360 equal-sized
parts, each part would have an angle measure of

1 degree.

dependent events Two or more events in which
the outcome of one event affects the outcome of the
other eventis).

dependent variable The variable in a relation
with a value that depends on the value of the

independent variable.

derived unit A unit that is derived from a

measurement system base unit, such as length, mass,

or time.

diagonal A line segment that connects two
nonconsecutive vertices.

diameter The distance across a circle through its

center.

GL& Glossary/ jesslzll
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dimensional analysis The process of including
units of measurement when you compute.

direct variation The relationship between two
variable quantities that have a constant ratio.

discount The amount by which the regular price of
an item is reduced.

discrete data When solutions of a function

are only integer values. It can be determined by
considering what numbers are reasonable as part of
the domain.

disjoint events Events that cannot happen at the
same time.

Distributive Property To multiply a sum by a
number, multiply each addend of the sum by the number
outside the parentheses. For any numbers a b and ¢
alb+ d = ab+ acand alb- d = ab-ac

Example: 2(5 + 3) = (2 x 5)+ (2 x 3) and
26-N=(2 x5 -(2x3)

Division Property of Equality [f you divide each
side of an equation by the same nonzero number,
the two sides remain equal.

Division Property of Inequality When you divide
each side of an inequality by a negative number, the
inequality symbol must be reversed for the inequality
to remain true.

domain The set of input values for a function.

double box plot Two box plots graphed on the
same number line.

double dot plot A method of visually displaying
a distribution of two sets of data values where each
value is shown as a dot above a number line.

el ) bl ul® ciling g dlee g0 el Julsal)
dulasd) Ll sl
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Alb- 6=ab-ac, alb+ 0= ab+ ac

g 200+ 3)=1(2 x5+ (2 x 3) It
205-3)=12x5)—=(2x3)
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edge The line segment where two faces of a
polyhedron intersect.

enlargement An image larger than the original.

equation A mathematical sentence that contains an
equals sign, =, stating that two guantities are equal.

equiangular In a polygon, all of the angles are
congruent.

U5 s olams Lasd bl 3] dusiiad) dabaall b @3Lau)
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equilateral In a polygon, all of the sides are
congruent.

equilateral triangle A triangle having three
congruent sides.

equivalent equations Two or more equations with
the same solution.

equivalent expressions Expressions that have the
same value.

equivalent ratios Two ratios that have the same
value.

evaluate To find the value of an expression.

experimental probability An estimated
probability based on the relative frequency of
positive outcomes occurring during an experiment.
It is based on what actfually occurred during such an
experiment.

exponent In a power, the number that tells how
many times the base is used as a factor. In 53, the
exponent is 3. That is, 5 =5 x 5 x 5.

exponential form MNumbers written with
exponents.
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face A flat surface of a polyhedron.

—face

factor To write a number as a product of its
factors.

factored form An expression expressed as the
product of its factors.

factors Two or more numbers that are multiplied
together to form a product.

GLE8 Glossary/ jesslzll
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fair game A game where each player has an daglotis dun b e ¥ IS o) e%s dea) a0 Alalall Lall)
equally likely chance of winning. : il 3l ¥
first quartile For a data set with median M, the M Lol il Bl degema Gl Jo¥) ps
first guartile is the median of the data values less M oalE e B SBL 0B by e dplee Ja 31 2 0sS
than M.

formula An equation that shows the relationship e SleS g B3 Wl g5 dblas g8 Eieal)

among certain quantities.

function A relationship which assigns exactly one o el sy pdind bonll sass 38 e oo Al
output value for each input value. I ESCUR- PO T L.
function rule The operation performed on the Allall Jssa e Lagl o) 5 )l adeall o W) Gaels

input of a function.

function table A table used to organize the input pligly Jeadh als)) gt pusii Joax s &) Jaia
numbers, output numbers, and the function rule. Al saclis gl
Fundamental Counting Principle Uses gl e sam pinll g e g b aall o,
multiplication of the number of ways each event = UPIENWI| Y EPC [ TYES Y L i JENE o oS T

in an experiment can occur to find the number of e Jloa 8 dlasl

possible outcomes in a sample space.

G
gram A unit of mass in the metric system 0.001 Jalasg giall pllasll 3 3S Gang gn  alaud)
equivalent to 0.001 kilogram. The amount of matter peand) gy a3 il Bal) Jlaze e pemg  LilaslS
an object can hold.
graph The process of placing a point on a number e of slacl s | le dba pog ddec ga  aled) ps JI
line or on a coordinate plane at its proper location. pasian I gatigy i N Man ¥ oy
gratuity Also known as a tip. It is a small amount hlis panf joius glio by Ldibesll guls Lisd o, deal ,S%)
of money in return for a service. daas
[ H
heptagon A polygon having seven sides. il dais o) plie ga EMSY) el
hexagon A polygon having six sides. flalite o glag ga pMBY) galas
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histogram A type of bar graph used to display
numerical data that have been organized into eqgual
intervals.
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Identity Property of Zero The sum of an addend
and zero is the addend. Example: 5+ 0=5

independent events Two or more events in
which the outcome of one event does not affect the
outcome of the other event(s).

independent variable The variable in a function
with a value that is subject to choice.

indirect measurement Finding a measurement
using similar figures to find the length, width, or
height of objects that are too difficult to measure
directly.

inequality An open sentence that uses <, >, # = or
= to compare two quantities.

integer Any number from the set {..., -4, -3, -2, -1,
0,1, 2 3. 4, _} where _ means continues without
end.

interquartile range A measure of variation in a
set of numerical data. It is the distance between first
and third quartiles of the data set.

inverse variation A relationship where the product
of xand y is a constant k& As xincreases in value,

¥ decreases in value, or as y decreases in value,

x increases in value.

irrational number A number that cannot be
expressed as the ratio of two integers.

isosceles triangle A triangle having at least two
congruent sides.
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kilogram The base unit of mass in the metric
system. One kilogram equals 1,000 grams.

gl FLE.'J| ot a3y ial s ¥ sasall oa rl_'..-l_h_’.i._.i.”
.rF_,J_- 1000 I-=;5l...u._-. as|gll rt_,_l_--,]._.j."

lateral face In a polyhedron, a face that is not a
base.

lateral surface area The sum of the areas of all of
the lateral faces of a solid.

least common denominator (LCD) The least
common multiple of the denominators of two or
more fractions. You can use the LCD to compare
fractions.

like fractions Fractions that have the same
denominators.

like terms Terms that contain the same variables
raised to the same power. Example: 5x and &x are
like terms.

line graph A type of statistical graph using lines to
show how values change over a period of time.

6-Mile Hike

ES g

=5

g4 4

I3

Hay

S

Se 1 2 & = &
Tirme (h)

linear expression An algebraic expression in
which the variable is raised to the first power, and
variables are not multiplied nor divided.

linear function A function for which the graph is a
straight line.

linear relationship A relationship for which the
graph is a straight line.

liter The base unit of capacity in the metric system.

The amount of dry or liquid material an object can
hold.
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markdown An amount by which the regular price
of an item is reduced.

markup The amount the price of an item is
increased above the price the store paid for the item.

mean The sum of the data divided by the number
of items in the data set.

mean absolute deviation A measure of variation
in a set of numerical data, computed by adding the
distances between each data value and the mean,
then dividing by the number of data values.

measures of center Numbers that are used to
describe the center of a set of data. These measures
include the mean, median, and mode.

measures of variation A measure used to describe
the distribution of data.

median A measure of center in a set of numerical
data. The median of a list of values is the value
appearing at the center of a sorted version of the
list—or the mean of the two central values, if the list
contains an even number of values.

meter The base unit of length in the metric system.

metric system A decimal system of measures.
The prefixes commonly used in this system are kilo-,
centi-, and milli-.

mode The number or numbers that appear most
often in a set of data. If there are two or more numbers
that occur most often, all of them are modes.

monomial A number, variable, or product of a
number and one or more variables.

Multiplication Property of Equality If you
multiply each side of an equation by the same
nonzero number, the two sides remain equal.

Multiplication Property of Inequality When you
multiply each side of an inequality by a negative
number, the inequality symbol must be reversed for
the inequality to remain true.

Multiplicative Identity Property The product of
any number and one is the number.
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Multiplicative Property of Zero The product of o sae Joam als oo gkl ot sl Esls
any number and zero is zero. - : e Jias gslos o
@
multiplicative inverse Two numbers with a Lpss hals fusse g sa ol weSay)) ©
prniiuctff 1 For example, the multiplicative inverse % % saall ol pusSanl) o Jlal) fos e 1 golon E
of i 15 —2 L
3
70 £
negative exponent Any nonzero number to the ¥ ) padye jaenll i sae *:J PP [ e T
negative npower. It is the multiplicative inverse of its acdl gai,al iU wrriall egSadl g 35le (sShy Ll
mth power.
negative integer An integer that is less than zero. e e ) s sae ,,_51 a8 edlad) paseadl 3aall
Negative integers are written with a - sign. = deMe pasaaldl saall Hleme caafiy
net A two-dimensional figure that can be used to ST 9 U PO IS O, Y PO [ 3 L% SO L 91 |
build a three-dimensional figure. Lalas¥1
31— i _I .
nonagon A polygon having nine sides. W) des o plins sa gl .
nonlinear function A function for which the graph L Lpd 3l ) peodl a5 R dlls e Edasd) 2 Ao
is not a straight line. ’ : [ERTIn
nonproportional The relationship between two Al i Ao of Jase s o 38 Mo ga  [POUSTe i
ratios with a rate or ratio that is not constant.
numerical expression A combination of numbers anlileally slac ¥ e paje ga gaaadl !
and operations.
(0]
obtuse angle Any angle that measures greater FIRONL [ REWRIU | PO I T, V0 1O LU NP PR L9 | -9 13 |
than 90° but less than 180°. i s 1BO s il
obtuse triangle A triangle having one obtuse angle. iz yane alily) gar) Culic aa  Aaglp) £ ki S
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octagon A polygon having eight sides.

O

opposites Two integers are opposites if they are
represented on the number line by points that are
the same distance from zero, but on opposite sides
of zero. The sum of two opposites is zero.

order of operations The rules to follow when
more than one operation is used in a numerical
expression.
1. Evaluate the expressions inside grouping symbols.
2. Evaluate all powers.
3. Multiply and divide in order from left to right.
4. Add and subtract in order from left to right.

ordered pair A pair of numbers used to locate
a point in the coordinate plane. An ordered pair is
written in the form (x~coordinate, p-coordinate).

origin The point at which the x-axis and the p-axis
intersect in a coordinate plane. The origin is at (0, 0).

outcome Any one of the possible results of an
action. For example, 4 is an outcome when a number

cube is rolled.

outlier A data value that is either much greater or
much Jess than the median.
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parallel lines Lines in a plane that never intersect.

parallelogram A quadrilateral with opposite sides
parallel and opposite sides congruent.

GL14 Glossary/ segalzll

F] e | P - |

Tga=ly oy ‘._,_:l T P ?_. -
Jashp bl

]
Y
¥

ealin IS g Wn¥) el S5 0a  gMa¥) g3lena
olaabiaz, ol

=T o By g ety eyl ooy uopEInEg (IH-MSH



Ea il b an i M Tt S Bl B Tl B RT-THL LLE.C WITRREE FLETH

pentagon A polygon having five sides.

percent equation An equation that describes the
relationship between the part, whole, and percent.

part = percent - whole

percent error A ratio that compares the
inaccuracy of an estimate (amount of error) to the
actual amount.

percent of change A ratio that compares the

change in a quantity to the original amount.
amount of change

percent of change = original amount

percent of decrease A negative percent of change.
percent of increase A positive percent of change.

percent proportion One ratio or fraction that
compares part of a quantity to the whole guantity.
The other ratio is the equivalent percent written as
a fraction with a denominator of 100.

part percent
whole ~ 100

perfect squares Numbers with square roots that
are whole numbers. 25 is a perfect square because
the square root of 25 is 5.

permutation An arrangement, or listing, of objects
in which order is important.

perpendicular lines Lines that meet or cross each
other to form right angles.

C &Y D

pi  The ratio of the circumference of a circle to its
diameter. The Greek letter = represents this number.
The value of gl is 3.1415926. . . . Approximations for pi

are 314 and -

plane A two-dimensional flat surface that extends
in all directions.
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polygon A simple closed figure formed by three or
more straight line segments.

polyhedron A three-dimensional figure with faces
that are polygons.

population The entire group of items or individuals
from which the samples under consideration are taken.

positive integer An integer that is greater than
zero. They are written with or without a + sign.

powers Numbers expressed using exponents. The
power 32 is read three to the second power, or three
squared.

precision The ability of a measurement to be
consistently reproduced.

principal The amount of money deposited or
borrowed.

prism A polyhedron with two parallel congruent
faces called bases.

probability The chance that some event will
happen. It is the ratio of the number of favorable
outcomes to the number of possible outcomes.

probability model A model used to assign
probabilities to outcomes of a chance process by
examining the nature of the process.

properties Statements that are true for any
number or variable.

proportion An equation stating that two ratios or
rates are equivalent.

proportional The relationship between two ratios
with a constant rate or ratio.

pyramid A polyhedron with one base that is a
polygon and three or more triangular faces that
meet at a common vertex.
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quadrant One of the four regions into which the
two perpendicular number lines of the coordinate
plane separate the plane.
| y-axis

: Qu_a:dra ntf 1] Quadrant |

|0 X-axis

Quadrant Ill| Quadrant IV

quadrilateral A closed figure having four sides and

four angles.

quartile A value that divides the data set into four

equal parts.
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radical sign The symbol used to indicate a
nonnegative square root, ¥ .

radius The distance from the center of a circle to
any point on the circle.

radius

random Outcomes occur at random if each
outcome occurs by chance. For example, rolling a
number on a number cube occurs at random.

range The set of output values for a function.

range The difference between the greatest and
least data value.

rate A ratio that compares two quantities with
different kinds of units.

rate of change A rate that describes how one
quantity changes in relation fo another. A rate of
change is usually expressed as a unit rate.
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rational numbers The set of numbers that can be
written in the form i.b' where g and b are integers
and b= 0.

1=1 2 53_ 53
Examples: 1= 5, 5 23=-23
real numbers A set made up of rational and
irrational numbers.

reciprocal The multiplicative inverse of a number.

rectangle A parallelogram having four right angles.

rectangular prism A prism that has two parallel
congruent bases that are rectangles.

reduction An image smaller than the original.

regular polygon A polygon that has all sides
congruent and all angles congruent.

regular pyramid A pyramid whose base is a
regular polygon and in which the segment from the
vertex to the center of the base is the altitude.

relation Any set of ordered pairs.

relative frequency A ratio that compares the
frequency of each category to the total

repeating decimal The decimal form of a rational
number.

rhombus A parallelogram having four congruent
sides.

right angle An angle that measures exactly 90°.
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right triangle A triangle having one right angle.

AA alilyy gas] Bilte ga  Aaglid) pSLEN it

sales tax An additional amount of money charged
on items that people buy.

sample A randomly selected group chosen for the
purpose of collecting data.

sample space The set of all possible outcomes of a
probability experiment.

scale The scale that gives the ratio that compares
the measurements of a drawing or model to the
measurements of the real object.

scale drawing A drawing that is used to represent
objects that are too large or too small to be drawn
at actual size.

scale factor A scale written as a ratio without units
in simplest form.

scale model A model used to represent objects that
are too large or too small to be built at actual size.

scalene triangle A triangle having no congruent

sides.

scatter plot In a scatter plot. two sets of related

data are plotted as ordered pairs on the same graph.
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selling price The amount the customer pays for
an item.

semicircle Half of a circle. The formula for the area

2 . 1
of a semicircle is 4= 5 W 2.

sequence An ordered list of numbers, such as 0, 1,
2 3or2 4 6 8

similar figures Figures that have the same shape
but not necessarily the same size.

L ilg'

similar solids Solids with the same shape. Their
corresponding linear measures are proportional.

simple event One outcome or a collection of
outcomes.

simple interest The amount paid or earned for the
use of money. The formula for simple interest is
/= prt

simple random sample An unbiased sample where
each item or person in the population is as likely to
be chosen as any other.

simplest forrn  An expression is in simplest form
when it is replaced by an equivalent expression
having no like terms or parentheses.

simplify Write an expression in simplest form.

simulation An experiment that is designed to
model the action in a given situation.

skew lines Lines that do not intersect and are not
coplanar.

slant height The height of each lateral face.

slope  The rate of change between any two points on
a line. It is the ratio of vertical change to horizontal
change. The slope tells how steep the line is.

solution A replacement value for the variable in
an open sentence. A value for the variable that
makes an equation true. Example: The solution of 12
=x+7ish
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square The product of a number and itself. 36 is
the square of 6.

square A parallelogram having four right angles
and four congruent sides.

square root The factors multiplied to form perfect
squares.

squared The product of a number and itself. 36 is
the square of 6.

standard form  Mumbers written without exponents.

statistics The study of collecting, organizing, and
interpreting data.

straight angle An angle that measures exactly 180°.

- -+ 3=

Subtraction Property of Equality I you subtract
the same number from each side of an equation, the
two sides remain equal.

Subtraction Property of Inequality If you subtract
the same number from each side of an inequality,

the inequality remains true.

supplementary angles Two angles are
supplementary if the sum of their measures is 180°.

1/}

£1 and £32 are supplementary angle:

surface area The sum of the areas of all the
surfaces (faces) of a three-dimensional figure.

survey A guestion or set of questions designed to
collect data about a specific group of people, or
population.

systematic random sample A sample where the
items or people are selected according to a specific
time or item interval.
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term Each number in a sequence.

term A number, a variable, or a product or
quotient of numbers and variables.
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terminating decimal A repeating decimal which
has a repeating digit of 0.

theoretical probability The ratio of the number of
ways an event can occur to the number of possible
outcomes. It is based on what should happen when
conducting a probability experiment.

three-dimensional figure A figure with length,
width, and height.

third quartile For a data set with median M
the third quartile is the median of the data values
greater than M

tip Also known as a gratuity, it is a small amount
of money in return for a service.

transversal The third line formed when two parallel

lines are intersected.

/( transversal
S

- - -

trapezoid A quadrilateral with one pair of parallel
sides.

tree diagram A diagram used to show the sample
space.

triangle A figure with three sides and three angles.

triangular prism A prism that has two parallel
congruent bases that are triangles.

two-step equation An equation having two
different operations.

two-step inequality An inequality than contains
two operations.
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unbiased sample A sample representative of the
entire population.

unfair game A game where there is not a chance
of each player being equally likely fo win.

uniform probability model A probability model
which assigns equal probability fo all outcomes.

unit rate A rate that is simplified so that it has a
denominator of 1 unit.

unit ratio A unit rate where the denominator is
one unit.

unlike fractions Fractions with different denominators.
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variable A symbol, usually a letter, used to represent
a number in mathematical expressions or sentences.

vertex A vertex of an angle is the common
endpoint of the rays forming the angle.

vertex
._I'.
[3

vertex The point where three or more faces of a
polyhedron intersect.

vertex The point at the tip of a cone.

vertical angles Opposite angles formed by the
intersection of two lines. Vertical angles are congruent.

=

£1and £2 are vertical angles.

visual overlap A visual demonstration that
compares the centers of two distributions with their
variation, or spread.

volume The number of cubic units needed to fill
the space occupied by a solid.
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voluntary response sample A sample which wolat¥) bad gosive 0 Aeeadd) LV e
involves only those who want to participate in the Tl I PR g WS |
sampling.

x-axis The horizontal number line in a coordinate L (;133‘ slacl bs o0 x ?535” Fyel

plane.

x-coordinate The first number of an ordered pair. It GHas ¥ @lbag ol zaill 0 Jo ¥ sasll sa X glasH)

corresponds to a number on the xaxis. X A el B samall sasll X
il

y-axis The vertical number line in a coordinate plane. BT FURE PUCORNE P JRY PO I MRS © O JU | S |

y-coordinate The second number of an ordered saall galbasg cd,all gaill B Al saall g Y - e, 1)

pair. It corresponds to a number on the yaxis. _y,_:,_.:'t JUL IR PPN |
I

zero pair  The result when one positive counter is aae ol a8 aie Lle oo il dmgnll g8 (g phuad) Ta 3l

paired with one negative counter. The value of a 0 o gorall gash ded 195 ol sac go g

zero pair is 0.
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FOLEELEﬁ' 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.
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How Will | Know When to Use
My Foldable?

|I I!ﬁ Yourself! |
| How well Ao you understand

When it's time to work on your Foldable, you will see a
Foldables logo at the bottom of the Rate Yourselfl box on percent and proportions?
the Guided Practice pages. This lets you know that it is time Civcle the image tHhat applies.
to update it with concepts from that lesson. Once you've

completed your Foldable, use it to study for the chapter test. | Q L g/
¥ J
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Foldables FL1
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How Do | Complete My Foldable?

Mo two Foldables in your book will look alike. However, some will ask you to fill in
similar information. Below are some of the instructions you'll see as you complete
your Foldable. HAVE FUN learning math using Foldables!

Instructions and what they mean

Best Used to... Complete the sentence explaining

when the concept should be used.
Definition Write a definition in your own words.
Description Describe the concept using words.
Equation Write an equation that uses the concept

You may use one already in the text or you
can make up your own.

Exawmple Write an example about the concept. You may use
one already in the text or you can make up your own.

Fovmulas Write a formula that uses the concept. You may use
one already in the text

How 4o | ,.7 Explain the steps involved in the concept.

Medels Draw a model to illustrate the concept.

Picture Draw a picture to illustrate the concept.

Solve

Algevraically Write and solve an equation that uses the concept.

Sywiipals Write or use the symbols that pertain to the concept.

Wivite About I+ Write a definition or description in your own words.

Wovds Write the words that pertain to the concept.
Meet Foldables Author Dinah Zike T
Dinah Zike is known for designing hands-on (F.:-hm‘ﬂ‘-jf}/’
manipulatives that are used nationally and T

-

internationally by teachers and parents. Dinah
is an explosion of energy and ideas. Her
excitement and joy for learning inspires
everyone she touches.
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