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“I’m just about finished makingmy two number cubes.”
“Now, here’s how the gameworks. You toss the two cubes.”

“If the sum is even, I win.If it’s odd, you win.”

“If there are 7 cats in a sack

and I draw one at random,...”
“... what is the probability

that I will draw you?”

10.1 O10.1 OutcomesOutcomesOO0 utcomes10.1 o0 O e110.1 OOu c eo st m10.1 o0 O es
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Common Core Progression

5th Grade

• Make a line plot with data in fractions of a unit.

6th Grade

• Understand that a measure of center summarizes all of the values in a data 
set with a single number.

• Understand that a measure of variation summarizes how all of the values in 
a data set vary with a single number.

• Display data on a number line in dot plots and box-and-whisker plots.
• Choose measures of center and variation based on shape.

7th Grade

• Understand representative samples (random sampling) and populations.
• Use samples to draw inferences about populations.
• Compare two populations from random samples using measures of center 

and variability.
• Understand that probability is the likelihood of an event occurring, 

expressed as a number from 0 to 1.
• Develop probability models and use them to fi nd probabilities.
• Find the probabilities of compound events.

Chapter Summary

Section Common Core State Standard

10.1 Preparing for 7.SP.5

10.2 Learning 7.SP.5, 7.SP.7a

10.3 Learning 7.SP.5 ★, 7.SP.6 ★, 7.SP.7a, 7.SP.7b ★

10.4 Learning 7.SP.8a, 7.SP.8b

10.5 Learning 7.SP.8a, 7.SP.8b, 7.SP.8c ★

10.6 Learning 7.SP.1 ★, 7.SP.2 ★

10.7 Learning 7.SP.3 ★, 7.SP.4 ★

★ Teaching is complete. Standard can be assessed.

Pacing Guide for Chapter 10

Chapter Opener
Regular
Accelerated

1 Day
1 Day

Section 1
Regular
Accelerated

2 Days
1 Day

Section 2
Regular
Accelerated

2 Days
1 Day

Section 3
Regular
Accelerated

2 Days
1 Day

Section 4
Regular
Accelerated

2 Days
1 Day

Section 5
Regular
Accelerated

3 Days
2 Days

Study Help / Quiz
Regular
Accelerated

1 Day
1 Day

Section 6
Regular
Accelerated

3 Days
2 Day

Section 7
Regular
Accelerated

2 Days
1 Day

Chapter Review/
Chapter Tests

Regular
Accelerated

2 Days
2 Days

Total Chapter 10
Regular
Accelerated

20 Days
13 Days

Year-to-Date
Regular
Accelerated

154 Days
92 Days

 BigIdeasMath.com
 Chapter at a Glance
 Complete Materials List
 Parent Letters: English and Spanish

Technology Teacher
for theogy 
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Math Background Notes
Vocabulary Review
• Fraction
• Simplest Form
• Ratio

Writing Ratios
• Students should know how to write ratios.
• Remind students that a ratio is a comparison between two quantities.
• Ratios can be written in three different ways. They can be expressed as a 

fraction, using a colon, or using the word “to.”

Example:   3 — 
4
  ,  3 : 4,  3 to 4

• Common Error: Order matters when writing ratios. A ratio of 3 : 4 carries a 
different meaning than a ratio of 4 : 3. Remind students to write the ratio in the 
same order that the problem asks for it.

• It is best to express the fi nal ratio in simplest form. Writing a ratio in simplest 
form is similar to simplifying fractions.

Reteaching and Enrichment Strategies

If students need help. . . If students got it. . . 

Record and Practice Journal
• Fair Game Review

Skills Review Handbook
Lesson Tutorials

Game Closet at BigIdeasMath.com
Start the next section

1. 2 : 3 2. 5 : 3

3. 1 : 2 4. 1 : 4

5. 3 : 20 6. 2 : 3

7. 1 : 5 8. 7 : 17

9. 2 : 3 10. 3 : 7

Record and Practice Journal
Fair Game Review

1. 1 : 3 2. 3 : 4

3. 1 : 2 4. 1 : 3

5. 1 : 2 6. 4 : 3

7. 1 : 5

Common Core State Standards
6.RP.1 Understand the concept of a 
ratio and use ratio language to 
describe a ratio relationship between 
two quantities.

Additional Topics for Review

• Multiplying Fractions
• Converting Between Fractions, 

Decimals, and Percents
• Box-and-Whisker Plots
• Dot Plots
• Stem-and-Leaf Plots
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 Example 1  There are 32 football players and 

16 cheerleaders at your school. Write the 
ratio of cheerleaders to football players.

    
16

 — 
32

   =   
1

 — 
2

   Write in simplest form.

 So, the ratio of cheerleaders to football players is    
1

 — 
2

  .

 Example 2 
a.  Write the ratio of girls to boys in Classroom A.

    
Girls in Classroom A

  ——  
Boys in Classroom A

   =   
11

 — 
14

  

 So, the ratio of girls to boys in Classroom A is   
11

 — 
14

  .

b.   Write the ratio of boys in Classroom B to the total number of students 
in both classes.

    
Boys in Classroom B

  ———  
Total number of students

   =   
12
 ——  

14 + 11 + 12 + 8
   =   

12
 — 

45
   =   

4
 — 

15
   Write in simplest form.

  So, the ratio of boys in Classroom B to the total number of students is   
4

 — 
15

  .

 Write the ratio in simplest form.

5. green beads to blue beads

6. red beads : green beads

7. green beads : total number of beads

What You 
Learned Before

“Let’s spin to decide what wewill have for lunch.”

Boys Girls

Classroom A 14 11

Classroom B 12 8

cheerleaders

football players

  1. baseballs to footballs 3. sneakers to ballet slippers

  2. footballs to total pieces of equipment 4. sneakers to total number of shoes
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400 Chapter 10  Probability and Statistics

Outcomes and Events10.1

 In an experiment, how can you determine 

the number of possible results?

Work with a partner.

a. You fl ip a dime. 

There are  possible results.

Out of 20 fl ips, you think you will fl ip heads

times.

 Flip a dime 20 times. Tally your results in a table. 
How close was your guess?

b. You spin the spinner shown.

There are  possible results.

 Out of 20 spins, you think you will spin orange 
 times.

 Spin the spinner 20 times. Tally your results in a table. 
How close was your guess?

c. You spin the spinner shown. 
1

5

10

6

38

2

4

9

7

There are  possible results.

 Out of 20 spins, you think you will spin a 4 
 times.

 Spin the spinner 20 times. Tally your results 
in a table. How close was your guess?

ACTIVITY: Conducting Experiments11

Work with a partner. Use the spinner in Activity 1(c).

a.  Do you have a better chance of spinning an even number or a multiple of 4? 
Explain your reasoning.

b.  Do you have a better chance of spinning an even number or an odd 
 number? Explain your reasoning.

ACTIVITY: Comparing Different Results22

An experiment is an investigation or a procedure that has varying results. Flipping a 
coin, rolling a number cube, and spinning a spinner are all examples of experiments.

Probability and Statistics
In this lesson, you will
●  identify and count 

the outcomes of 
experiments.
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Laurie’s Notes

Activity Notes
Activity 1 
• It is important to have manipulatives for this 

activity. If dimes are not available, substitute 
pennies or two-colored counters. You can make 
spinners using a paper clip.

• Remind students to make a prediction about the 
outcomes before they perform the experiment.

• If time is short, one partner can record while the other performs the 
experiment, or have enough materials so that each partner can do the 
experiment at the same time.

• When students are fi nished, try to gather class data quickly for one 
outcome in each part of the activity. Below is an example.

Result Total number of repetitions Total number of occurrences

Flipping heads 20 × Number of students ?
Spinning red 20 × Number of students ?
Spinning 4 20 × Number of students ?

• Ask for volunteers to explain how they came up with their guesses in each  
part. This will help students prepare for Activity 2.

Activity 2
• MP3 Construct Viable Arguments and Critique the Reasoning of Others: 

Ask for volunteers to share their explanations with the class.
• Extension: Redraw the spinner in part (c) so the numbers are not 

consecutive. For example, the even numbers are consecutive and the odd 
numbers are consecutive. Ask students if this new spinner changes how 
they think about the problem. Some students may say that a particular 
result is more likely because the numbers are clustered together.

Introduction
Standards for Mathematical Practice
• MP4 Model with Mathematics: Students gain a conceptual sense 

of probability by performing these activities. The concept of possible 
outcomes is also developed.

Motivate
“How many of you have ever played Rock Paper Scissors?

• Different versions of Rock Paper Scissors are played in different countries. 
In Japan it is called Jan-ken-pon. In Indonesia the objects are elephant (one 
thumb up out of a clapped hand), person (showing one index fi nger), and ant 
(showing one little fi nger). The elephant beats the person. The person beats 
the ant. The ant beats the elephant, because if an ant gets into the elephant’s 
ear, the elephant cannot do anything about the itchiness!

• Students will be eager to play with their partners. They will play the game 
as part of today’s activity.

Common Core State Standards
7.SP.5 Understand that the probability 
of a chance event is a number between 
0 and 1 that expresses the likelihood of 
the event occurring. Larger numbers 
indicate greater likelihood. A probability 
near 0 indicates an unlikely event, a 
probability around ½ indicates an event 
that is neither unlikely nor likely, and 
a probability near 1 indicates a 
likely event.

Previous Learning
Students should be familiar with 
organizing results of an experiment 
in a table.

10.1 Record and Practice Journal

orange

red

blue

yellow

green

1

5

10

6

38

2

4

9

7

Essential Question In an experiment, how can you determine the 
number of possible results? 

An experiment is an investigation or a procedure that has varying results. Flipping a 
coin, rolling a number cube, and spinning a spinner are all examples of experiments. 

 

Work with a partner. 

 a. You flip a dime. 

  There are __________ possible results. 

  Out of 20 flips, you think you will flip heads __________ times. 

  Flip a dime 20 times. Tally your results in a table. How close was your guess? 

 

 

 b. You spin the spinner shown.  

  There are __________ possible results. 

  Out of 20 spins, you think you will spin orange 
 _________ times.  

  Spin the spinner 20 times. Tally your results in a table.  
How close was your guess? 

 

 

 
 c. You spin the spinner shown.  

  There are __________ possible results. 

  Out of 20 spins, you think you will spin a  
4 __________ times. 

  Spin the spinner 20 times. Tally your results in a table.  
How close was your guess? 

 

1 ACTIVITY: Conducting Experiments 

Flip 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Result                     

Spin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Result                     

Spin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Result                     

 
 Lesson Plans
 Complete Materials List

Technology Teacher
for theogy 

2

5

10

10

4

2

Check students’ work.

Check students’ work.

Check students’ work.
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Laurie’s Notes

Closure
• Exit Ticket: If you played a game similar to Rock Paper Scissors that had 

a fourth object such as a glove, how many possible results do you think 
there would be? Explain. 16; Each person has 4 possible results. So, two 
people have 4 × 4 = 16 possible results.

Activity 3
• Review with students the rules for playing Rock Paper Scissors.
• Recording the results means making a tally mark for each game played.
• Students will get caught up in playing and may forget to record the results. 

You may want to modify the activity and have groups of 3 where the third 
person is the recorder.

• When students have fi nished, discuss student results as a whole class.

• Neighbor Check: Have students work independently and then have their 
neighbors check their work. Have students discuss any discrepancies.

10.1 Record and Practice Journal

Differentiated Instruction
Auditory
Discuss with students what it means to 
say that something happens by chance. 
Ask students to describe situations 
when a result is determined by chance, 
such as rolling a number cube or playing 
Rock Paper Scissors. Then ask students 
to describe an event that is impossible 
and an event that is certain.

 

Work with a partner. Use the spinner in Activity 1(c). 

 a. Do you have a better chance of spinning an even number or a multiple of 4? 
Explain your reasoning. 

 

 

 b. Do you have a better chance of spinning an even number or an odd number? 
Explain your reasoning. 

 

 

 

Work with a partner. 

 a. Play Rock Paper Scissors 30 times. Tally your results in the table. 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 ACTIVITY: Comparing Different Results 

3 ACTIVITY: Rock Paper Scissors 

  Player A 

     

Pl
ay

er
 B

 

    

    

    

Rock Paper Scissors

Rock

Paper

Scissors

Rock breaks scissors. 
Paper covers rock. 
Scissors cut paper. 

 b. How many possible results are there? 

 

 

 

 

 c. Of the possible results, in how many ways can Player A win? Player B 
win? the players tie? 

 

 

 

 

 d. Does one of the players have a better chance of winning than the other 
player? Explain your reasoning. 

 

 

 

 

What Is Your Answer? 
 4. IN YOUR OWN WORDS In an experiment, how can you determine the 

number of possible results? 

 

 

 

 

even number

neither

Check students’ work.

9

3 ways; 3 ways; 3 ways

No, both players have 3 out of 
9 possible ways to win.

Sample answer: Make a list or table that 
shows all possible results.

mscc_red_te_1001.indd   401mscc_red_te_1001.indd   401 5/6/15   9:10:22 AM5/6/15   9:10:22 AM



 Section 10.1  Outcomes and Events 401

Work with a partner.

a.  Play Rock Paper Scissors 30 times. 
Tally your results in the table.

b.  How many possible results are there?

c.  Of the possible results, in how many 
ways can Player A win? Player B win? 
the  players tie?

d.  Does one of the players have a better 
chance of winning than the other player? 
Explain your reasoning.

ACTIVITY: Rock Paper Scissors33

 4.  IN YOUR OWN WORDS In an experiment, how can you determine the 
 number of possible results?

  Use what you learned about experiments to complete 
Exercises 3 and 4 on page 404.

Rock

Scissors

Paper

Player A

Pl
ay

er
 B

Rock breaks scissors.

Paper covers rock.

Scissors cut paper.

Interpret a 
Solution
How do your results 
compare to the 
possible results? 
Explain.

Math 
Practice
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Lesson10.1

EXAMPLE Identifying Outcomes11
You roll the number cube.

 a.  What are the possible outcomes?

  The six possible outcomes are rolling a 1, 2, 3, 4, 5, and 6.

 b. What are the favorable outcomes of rolling an even number?

 even not even

2, 4, 6 1, 3, 5

  The favorable outcomes of the event are rolling a 2, 4, and 6.

 c. What are the favorable outcomes of rolling a number greater than 5?

 greater than 5 not greater than 5

6 1, 2, 3, 4, 5

 The favorable outcome of the event is rolling a 6.

Lesson Tutorials

Key Vocabulary
experiment, p. 402
outcomes, p. 402
event, p. 402
favorable outcomes,
 p. 402

Outcomes and Events

An experiment is an investigation or a procedure that has varying 
results. The possible results of an experiment are called outcomes. 
A collection of one or more outcomes is an event. The outcomes of a 
specifi c event are called favorable outcomes.

For example, randomly selecting a marble from a group of marbles is 
an experiment. Each marble in the group is an outcome. Selecting a 
green marble from the group is an event.

 Possible outcomes Event: Choosing a green marble 

  Number of favorable outcomes: 2

 

Reading
When an experiment is 
performed at random 
or randomly, all of the 
possible outcomes are 
equally likely.
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Laurie’s Notes
Introduction
Connect
• Yesterday: Students counted the number of possible outcomes of an 

experiment. (MP3, MP4)
• Today: Students will describe the outcomes of an experiment.

Motivate
• Give students a chance to have no homework. Hold a standard deck of 

cards and tell them one student is going to select a card from the deck. 
If it is a 7, there is no homework. If it is not a 7, there is homework.

• Students immediately say it is not fair. Act indignant, and suggest that if 
they do not draw a card, then there defi nitely will be homework. This will 
change their attitude.

• If you are willing to accept the outcome, let one student draw a card. The 
odds are in your favor!

Lesson Notes

• Discuss the vocabulary words: experiment, outcomes, event, and 
favorable outcomes. You can relate the vocabulary to the various activities 
yesterday and to tossing two number cubes.
 Ask students to identify the favorable outcomes for the events of choosing 
each color of marble. green (2), blue (1), red (1), yellow (1), purple (1)

• Discuss the Study Tip. This tip provides the statistical meaning. Go over 
the “meaning of the word” in everyday life; having no specifi c pattern, 
purpose, or objective.

Example 1
• Make sure that students understand that there can be more than one 

favorable outcome. 
 “What are some other examples of experiments and events? What are the 
favorable outcomes for these events?” Sample answer: An experiment is 
spinning a spinner with the numbers 1–12. An event is spinning a number 
greater than 10, with the favorable outcomes 11 and 12.
“What are the favorable outcomes of rolling a prime number?” 2, 3, and 5
“What are the favorable outcomes of rolling a number divisible by 3?” 
3 and 6
“What are the favorable outcomes of rolling a number that is a multiple 
of 8?” There are none.

Goal Today’s lesson is identifying 
the favorable outcomes of an event.

Extra Example 1
You roll a number cube.
 a.  What are the possible outcomes?  

1, 2, 3, 4, 5, 6
 b.  What are the favorable outcomes of 

rolling an odd number? 1, 3, 5
 c.  What are the favorable outcomes of 

rolling a number greater than 4?  
5, 6

 
 Lesson Tutorials
 Lesson Plans
 Answer Presentation Tool

Technology Teacher
for theogy 
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Laurie’s Notes

• Think-Pair-Share: Students should read each question independently and 
then work in pairs to answer the questions. When they have answered the 
questions, the pair should compare their answers with another group and 
discuss any discrepancies.

Example 2
• MP1 Make Sense of Problems and Persevere in Solving Them: Discuss 

the difference between outcomes and favorable outcomes. Refer back to 
the marbles in the Key Ideas.

• Common Error: When answering part (a), many students will say that there 
are only 4 possible outcomes, not 6, because there are only four colors in 
the spinner. Explain to students that they need to count every occurrence 
of a color as a possible outcome. Students may be able to understand this 
concept better after part (c).

• Discuss answers as a class.

Closure
• Exit Ticket: What are the favorable outcomes of drawing a face card from 

a deck of cards? There are three face cards (jack, queen, and king) and 
four suits, so there are 12 favorable outcomes.

English Language Learners
Vocabulary
Some English learners may confuse 
the words outcome and event. Help 
students see how the two words are 
related using Example 2 parts (a) 
and (b).

   Possible Outcomes  Favorable
red red red Outcomes
purple blue green  of event 
     choosing red

2. a. 8 outcomes

b. 2 ways

c. 5 ways; blue, blue, red, 
green, purple

Extra Example 2
You spin the spinner shown in 
Example 2.
 a.  How many ways can spinning blue 

occur? 1 way
 b.  How many ways can spinning not 

green occur? 5 ways
 c.  What are the favorable outcomes of 

spinning not green? red, red, red, 
purple, blue

1. a. A, B, C, D, E, F, G, H, I, 
J, K

b. A, E, I
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 Section 10.1  Outcomes and Events 403

EXAMPLE Counting Outcomes22

You spin the spinner.

 a. How many possible outcomes are there?

 The spinner has 6 sections. So, there are 6 possible outcomes.

 b. In how many ways can spinning red occur?

 The spinner has 3 red sections. So, spinning red can occur in 3 ways.

 c.  In how many ways can spinning not purple occur? What are the 
favorable outcomes of spinning not purple?

  The spinner has 5 sections that are not purple. So, spinning not 
purple can occur in 5 ways.

 purple not purple

purple red, red, red, green, blue

  The favorable outcomes of the event are red, red, red, green, 
and blue.

 2. You randomly choose a marble.

 a. How many possible outcomes are there?

 b. In how many ways can choosing blue occur?

 c.  In how many ways can choosing not yellow occur? What 
are the favorable outcomes of choosing not yellow?

Exercises 12–17

 

 

 

1.  You randomly choose a letter from a hat that contains the 
letters A through K. 

a. What are the possible outcomes? 

b. What are the favorable outcomes of choosing a vowel?

Exercises 5 –11
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Exercises10.1

 1.  VOCABULARY Is rolling an even number on a number cube an outcome 
or an event? Explain.

 2.  WRITING Describe how an outcome and a favorable outcome are different.

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

You spin the spinner shown.

 3.  How many possible results are there?

 4.  Of the possible results, in how many ways can 
you spin an even number? an odd number?

 5.  TILES What are the possible outcomes of randomly choosing one of the tiles shown?

You randomly choose one of the tiles shown above. Find the favorable outcomes 
of the event.

 6. Choosing a 6 7. Choosing an odd number

 8. Choosing a number greater than 5 9. Choosing an odd number less than 5

 10. Choosing a number less than 3 11. Choosing a number divisible by 3

You randomly choose one marble from the bag. (a) Find the number of 
ways the event can occur. (b) Find the favorable outcomes of the event.

 12. Choosing blue 13. Choosing green

 14. Choosing purple 15. Choosing yellow

 16. Choosing not red 17. Choosing not blue

 18.  ERROR ANALYSIS Describe and correct the error in fi nding 
the number of ways that choosing not purple can occur.

22

11

 

 Choosing not purple can occur in 4 ways.

✗
Choosinng not purrple can occur in 4 wayst

purple not purple

purple red, blue, green, yellow

Help with Homework

3

4
5

6 7

8
1

22
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Assignment Guide and Homework Check

Level Day 1 
Activity
Assignment

Day 2 
Lesson
Assignment

Homework
Check

Basic 3, 4, 27–31
1, 2, 5–17 odd, 18, 
19–23 odd

7, 13, 19, 21

Average 3, 4, 27–31
1, 2, 5–17 odd, 
18–26 even

7, 13, 20, 26

Advanced 3, 4, 27–31 1, 2, 6–26 even 10, 16, 24, 26

Accelerated 1–4, 6–26 even, 27–31 10, 16, 24, 26

Common Errors
• Exercises 6–11 Students may forget to include, or include too many, 

favorable outcomes. Encourage them to write out all of the possible 
outcomes and then circle the favorable outcomes for the given event.

• Exercises 12–17 Students may forget to include the repeats of a color 
when describing the favorable outcomes and how many ways the event 
can occur. Ask students to describe how many times you could pull out 
a specifi c color from the bag if you happened to pull out the same color 
each time (without replacing). For example, if the event is choosing a red 
marble, you can pull out a red marble three times before there are no more 
red marbles in the bag. So, the event can occur three times.

10.1 Record and Practice Journal

 1. event; It is a collection of 
several outcomes.

 2. An outcome is one 
possible result of an 
experiment. A favorable 
outcome is an outcome 
of a specifi c event.

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

3. 8

4. 4 ways; 4 ways

5. 1, 2, 3, 4, 5, 6, 7, 8, 9

6. 6 7. 1, 3, 5, 7, 9

8. 6, 7, 8, 9 9. 1, 3

10. 1, 2 11. 3, 6, 9

12. a. 2 ways b. blue, blue

13. a. 1 way b. green

14. a. 2 ways

b. purple, purple

15. a. 1 way b. yellow

16. a. 6 ways

b. yellow, green, blue, blue, 
purple, purple

17. a. 7 ways

b. red, red, red, purple, 
purple, green, yellow

18. There are 7 marbles that 
are not purple, even though 
there are only 4 colors. 
Choosing not purple could 
be red, red, red, blue, blue, 
green, or yellow.

A bag is filled with 4 red marbles, 3 blue marbles, 3 yellow marbles, and 
2 green marbles. You randomly choose one marble from the bag. (a) Find 
the number of ways the event can occur. (b) Find the favorable outcomes 
of the event. 

 1. Choosing red 2. Choosing green 

 

 

 

 

 3. Choosing yellow 4. Choosing not blue 

 

 

 

 

 5. In order to figure out who will go first in a game, your friend asks you to 
pick a number between 1 and 25. 

 a. What are the possible outcomes? 

 

 

 

 b. What are the favorable outcomes of choosing an even number? 

 

 

 

 c. What are the favorable outcomes of choosing a number less than 20? 

 

a. 4
b. red, red, red, red

a. 2
b. green, green

a. 3
b.  yellow, yellow, 

yellow

a. 9
b.  red, red, red, red, 

yellow, yellow, yellow, 
green, green

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 
16, 17, 18, 19, 20, 21, 22, 23, 24, 25

2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 
16, 17, 18, 19
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Reteaching and Enrichment Strategies

If students need help. . . If students got it. . . 

Resources by Chapter
 • Practice A and Practice B
 • Puzzle Time
Record and Practice Journal Practice
Differentiating the Lesson
Lesson Tutorials
Skills Review Handbook

Resources by Chapter
 • Enrichment and Extension
 • Technology Connection
Start the next section

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)= Taking Math Deeper

Mini-Assessment
You randomly choose one number 
below. Find the favorable outcomes of 
the event.
 10, 11, 12, 13, 14, 15, 16, 17, 18, 19
1. Choosing a 14 14

2. Choosing an even number 10, 12, 14, 
16, 18

3. Choosing an odd number less than 15  
11, 13

4. Choosing a number greater than 16  
17, 18, 19

5. Choosing a number divisible by 2 
10, 12, 14, 16, 18

Project
Create a game that uses picture cards and the changing probabilities 
indicated in the problem. Create the cards. Play the game with a partner.

Exercise 26
This problem previews the concept of dependent events.

With all fi ve cards available, the number of possible outcomes is 5.

Baker Dancer PiratePirate FirefighterggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggFirefighter BellhopppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppBellhop

Choose 1 at random.

With only four cards left, the number of possible outcomes is 
reduced to 4.

Dancer PiratePirate FirefightergggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggFirefighter BellhoppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppBellhop

Choose 1 at random.

Answer the question.

After the baker is chosen, the number 
of possible outcomes decreases.

11

22

33

 27. x = 2

 28. n = 21

 29. w = 12

 30. b = 68

 31. C

19. 7 ways

20. false; red

21. true

22. false; fi ve

23. true

24. false; eight

25. 30 rock CDs

26. See Taking Math Deeper.

Fewer
choices
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 Section 10.1  Outcomes and Events 405

Solve the proportion. (Section 5.4)

 27.   
x

 — 
10

   =   
1

 — 
5

   28.   
60

 — 
n

   =   
20

 — 
7

   29.   
1

 — 
3

   =   
w

 — 
36

   30.   
25

 — 
17

   =   
100

 — 
b

  

 31.  MULTIPLE CHOICE What is the surface area 
of the rectangular prism? (Section 9.1)

  ○A   162 in.2 ○B   264 in.2

  ○C   324 in.2 ○D   360 in.2

19.  COINS You have 10 coins 
in your pocket. Five are 
Susan B. Anthony dollars, 
two are Kennedy half-dollars, 
and three are presidential dollars. 
You randomly choose a coin. 
In how many ways can choosing 
not a presidential dollar occur?

Tell whether the statement is true or false. If it is false, 
change the italicized word to make the statement true.

20.  Spinning blue and spinning green have the same number of 
favorable outcomes on Spinner A.

21.  Spinning blue has one more favorable outcome than 
spinning green on Spinner B.

22.  There are three possible outcomes of spinning Spinner A.

23.  Spinning red can occur in four ways on Spinner B.

24.  Spinning not green can occur in three ways on Spinner B.

25.  MUSIC A bargain bin contains classical 
and rock CDs. There are 60 CDs in the bin. 
 Choosing a rock CD and not choosing a 
rock CD have the same number of favorable 
 outcomes. How many rock CDs are in the bin?

26.  PrecisionPrecision  You randomly choose one of the 
cards and set it aside. Then you randomly
choose a second card. Describe how the 
number of possible outcomes changes after 
the fi rst card is chosen.

Bake
r

Dancercer

PiratePirate

FirefightereeeeeefefefefefefefefffffffifififiefirefirefirefirefirefirefirefirefigrefigrefigrefigrefigFirefight rrrrrrrrrrrrrererererererererererererterter

BellhophhlhlhellhellhellhellhoellhoellhoBellhop

Spinner A 

Spinner B 

. 

Susan B. Anthony
dollar

Presidential
dollar

Kennedy
half-dollar

5 in.

6 in.
12 in.
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Probability10.2

 How can you describe the likelihood of 

an event?

Work with a partner. You work for a game company. You need to create 
a game that uses the spinner below.

 a. Write rules for a game that uses the spinner. Then play it.

 b.  After playing the game, do you want to revise the rules? Explain.

 c.  CHOOSE TOOLS Using the center of the spinner as the vertex, measure the 
angle of each pie-shaped section. Is each section the same size? How do you 
think this affects the likelihood of spinning a given number?

 d.  Your friend is about to spin the spinner and wants to know how likely it is to 
spin a 3. How would you describe the likelihood of this event to your friend?

ACTIVITY: Black-and-White Spinner Game11

Probability and Statistics
In this lesson, you will
●  understand the concept 

of probability and the 
relationship between 
probability and likelihood.

●  fi nd probabilities 
of events.
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Laurie’s Notes

Activity Notes
Activity 1
• Students will have fun with this activity. The six mammals add interest and 

increase student creativity.
 “Name the mammals from 1 to 6.” skunk, dog, whale, zebra, penguin, cow

• It is hard to predict what rules students might develop and how simple 
or involved the rules might be. Here are a few things that students may 
focus on:
• 5-letter mammals skunk, whale, zebra
• mammals that spend most of their time in or around water whale, 

penguin
• 4-legged mammals skunk, dog, zebra, cow
• neighborhood animals dog, skunk, cow
• ignore the mammals and look at prime numbers 2, 3, 5

• The rules are open-ended. Sometimes students write simple rules—you 
spin x and you win. Other times students will create a game board, or they 
might do a point accumulation, or have cards that they distribute. This 
activity can become a multi-day project if you have time. 

• The opportunity to revise the rules is included in case students think of a 
new or necessary change while playing the game.

• A central angle is an angle with its vertex at the center of a circle and 
whose sides are radii of the circle.
 “What is the measure of the central angle for section 1 (the skunk)?” 60°

• MP6: Discuss the students’ answers for part (d). Listen for precision in 
their reasoning. Do students simply say that it is unlikely, or do they explain 
that each outcome is equally likely because the measures of the central 
angles are the same?

Introduction
Standards for Mathematical Practice
• MP6 Attend to Precision: Mathematically profi cient students try to 

communicate precisely to others. In the activities today, students should 
pay attention to whether outcomes are equally likely based upon angle 
measures of sections in spinners.

Motivate
 Ask a few trivia questions about mammals.
• “What is the world’s largest mammal?” blue whale; over 200 tons
• “What is the world’s largest land mammal?” African elephant; 

about 16,500 pounds
• “What is the world’s smallest mammal?” Thailand bumblebee bat; 

weighs less than a penny
• “What is the world’s smallest mammal in terms of length?” Etruscan 

Pygmy Shrew; about 1.5 inches long for body and head

Common Core State Standards
7.SP.5 Understand that the probability 
of a chance event is a number between 
0 and 1 that expresses the likelihood of 
the event occurring. Larger numbers 
indicate greater likelihood. A probability 
near 0 indicates an unlikely event, a 
probability around 1/2 indicates an event 
that is neither unlikely nor likely, and 
a probability near 1 indicates a 
likely event.
7.SP.7a Develop a uniform probability 
model by assigning equal probability 
to all outcomes, and use the model to 
determine probabilities of events.

Previous Learning
Students should know how many 
degrees are in a circle and how to 
measure angles.

10.2 Record and Practice Journal

Essential Question How can you describe the likelihood of an event? 

 

Work with a partner. You work for a game company. You need to create a 
game that uses the spinner below. 

 a. Write rules for a game that uses 
the spinner. Then play it. 

 

 

 

 

 

 

 b. After playing the game, do you 
want to revise the rules? Explain. 

 

 

 c. CHOOSE TOOLS  Using the center of the spinner as the vertex, measure 
the angle of each pie-shaped section. Is each section the same size? How  
do you think this affects the likelihood of spinning a given number? 

 

 

 d. Your friend is about to spin the spinner and wants to know how likely it is to 
spin a 3. How would you describe the likelihood of this event to your friend? 

 

1 ACTIVITY: Black-and-White Spinner Game 

 Lesson Plans
 Complete Materials List

Technology Teacher
for theogy 

Check students’ work.

Check students’ work.

yes; Each section measures 60°.

Your friend has an equal chance of 
landing on any of the numbers.
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Laurie’s Notes

Closure
• Draw the spinners below on the board. You might offer students an 

opportunity to spin for no homework if they can come to a consensus as to 
which of the spinners to use (N = no homework and Y = homework).

 

Y

N

N

Y
YN

Y Y

N

N

Y
YY

YYY

Activity 2
• In this activity, students must consider spinners with different central 

angle measures. The Black-and-White Spinner Game students created 
for Activity 1 will be played using these new spinners. First, they need to 
measure the central angles.
 “How can you tell whether you are more likely to spin a particular 
number?” Listen for comparisons of the central angle measures.

• Big Idea: The outcomes are not equally likely. Students should recognize 
that not all of the central angle measures are the same, so the likelihood of 
spinning a particular number varies.

• Ask students to compare and contrast the spinners. Note that for the 
second spinner, spinning black and spinning white are equally likely, which 
is a key observation in Activity 3.

Activity 3
 “What would make the game fair?” if each player has an equal chance of 
winning

• Give time for students to play 10 games on each spinner. Have each pair of 
students gather data in a table.

• Collect class data for wins and losses on each spinner.
 “What does the data tell you about the fairness of the three spinners?” 
The data suggests that using these rules with the spinners in Activity 1 
and Activity 2(b) results in fair games.

• Discuss Question 5 as a class. Try to lead them to describe the likelihood 
as impossible by fi rst asking them if it is possible to spin an 8, and then 
having them complete the statement “There is not an 8 on the spinner, so 
spinning an 8 is  .”

10.2 Record and Practice Journal

Differentiated Instruction
Auditory
Ask students what it means when 
something happens by chance. Discuss 
with students situations in which the 
outcomes happen by chance, such as 
fl ipping a coin, rolling a number cube, or 
spinning a spinner. Ask students what it 
means for an event to be impossible.

 

Work with a partner. For each spinner, do the following. 

• Measure the angle of each pie-shaped section. 

• Tell whether you are more likely to spin a particular number. Explain 
your reasoning. 

• Tell whether your rules from Activity 1 make sense for these spinners. 
Explain your reasoning. 

 a.  
 

 

 

 

 

 

 

 

 

 b.  

 

 

 

 

 

 

 

 

2 ACTIVITY: Changing the Spinner 

 

Work with a partner. Apply the following rules to each spinner in Activities 
1 and 2. Is the game fair? Why or why not? If not, who has the better chance 
of winning? 

• Take turns spinning the spinner. 

• If you spin an odd number, Player 1 wins. 

• If you spin an even number, Player 2 wins. 

 
 
 

 

What Is Your Answer? 
 4. IN YOUR OWN WORDS How can you describe the likelihood of an event? 

 

 

 

 5. Describe the likelihood of spinning an 8 in Activity 1. 

 

 

 

 6. Describe a career in which it is important to know the likelihood of  
an event. 

 

 

 

3 ACTIVITY: Is This Game Fair? 

Chance of 
landing on 3 is 
greater; yes, but 
the game is 
not fair.

Chance of 
landing on 2 is 
greater; yes, but 
the game is 
not fair.

60°
90°

90°

60°

30°

45°

15°

60°

60°

45°

45°

120°

Spinner 1 is fair. Spinner 2a is not fair and 
Player 1 has a better chance of winning. 
Spinner 2b is fair.

Sample answer: You can describe an 
event as impossible, unlikely to occur, 
likely to occur, certain, or equally likely 
to happen or not happen.

not possible

Sample answer: Meteorologists use 
likelihood when predicting whether it 
will rain or not.
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 Section 10.2  Probability 407

Work with a partner. For each spinner, do the following.

 ● Measure the angle of each pie-shaped section.

 ●  Tell whether you are more likely to spin a particular number. Explain 
your reasoning.

 ●  Tell whether your rules from Activity 1 make sense for these spinners. 
Explain your reasoning.

ACTIVITY: Changing the Spinner22

Work with a partner. Apply the following rules to each spinner in Activities 
1 and 2. Is the game fair? Why or why not? If not, who has the better chance 
of winning?

 ●  Take turns spinning the spinner.

 ●  If you spin an odd number, Player 1 wins.

 ●  If you spin an even number, Player 2 wins.

ACTIVITY: Is This Game Fair?33

 4.  IN YOUR OWN WORDS How can you describe the likelihood of an event?

 5. Describe the likelihood of spinning an 8 in Activity 1.

 6.  Describe a career in which it is important to know the likelihood 
of an event.

  Use what you learned about the likelihood of an event to complete 
Exercises 4 and 5 on page 410.

 a.  b..

Use Prior 
Results
How can you use 
the results of the 
previous  activities to 
determine whether 
the game is fair?

Math 
Practice
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Lesson10.2
Lesson Tutorials

Key Vocabulary
probability, p. 408

EXAMPLE Describing the Likelihood of an Event11
There is an 80% chance of thunderstorms tomorrow. Describe the 
likelihood of the event.

The probability of thunderstorms tomorrow is 80%.

  Because 80% is close to 75%, it is likely that there will be 
thunderstorms tomorrow.

Describe the likelihood of the event given its probability.

 1.  The probability that you land a jump on a snowboard is   
1

 — 
2

  .

 2.  There is a 100% chance that the temperature will be less than 
120°F tomorrow.

Probability

The probability of an event is a number that measures the likelihood 
that the event will occur. Probabilities are between 0 and 1, including 
0 and 1. The diagram relates likelihoods (above the diagram) and 
probabilities (below the diagram). 

Study Tip
Probabilities can be 
written as fractions, 
decimals, or percents.

Exercises 6 –9

Finding the Probability of an Event

When all possible outcomes are equally likely, the probability of 
an event is the ratio of the number of favorable outcomes to the 
number of possible outcomes. The probability of an event is written 
as P(event).

 P(event) =   
number of favorable outcomes

   ———   
number of possible outcomes

  

80% chance

Impossible Certain
Likely

Equally likely to
happen or not happen

Unlikely

0 1

0 1

0.750.5

1
2

0.25
0% 100%75%50%25%

1
4

3
4
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Laurie’s Notes
Introduction
Connect
• Yesterday: Students developed an intuitive understanding of how to 

predict the likelihood of the results of a spinner. (MP6)
• Today: Students will compute the probability of an event.

Motivate
• The name of a county in a U.S. state is often named after a person, such 

as a president. In fact, there are 31 states in the U.S. with a county named 
Washington. Sometimes the county is named after a historical fi gure. 
Madison is a county name in 20 states and Calhoun is a county name 
in 11 states.

• Draw a spinner representing this information.

W
C

M

Key:
C – Calhoun   M – Madison   W – Washington

“If you spin the spinner 100 times, how many times would you expect 
it to land on Washington? Explain.” 50; There are 62 different counties 
represented and half of them are named Washington.

Lesson Notes

• Discuss possible events which have probabilities near each benchmark. 
Make them personal for your situation, if possible. Examples: the sun rising 
tomorrow = 1, math homework = 0.75, winning the softball game = 0.50, 
skipping breakfast = 0.25, a winter in Vermont with no snow = 0

• Spend time discussing what equally likely means. Give examples of events 
that are equally likely and not equally likely. Equally likely: number cube; 
Not equally likely: spinner with sections that are not all the same size

Example 1
“Has anyone heard a weather report for tomorrow?” Try to turn student 
responses into a percent or fraction. For example, you could translate “it’s 
supposed to be nice tomorrow” into “there’s a 90% chance of sunshine.”

• Be sure that students understand that probabilities can be represented as 
fractions, decimals, or percents.

• Discuss answers as a class.

• Write the Key Idea.
• Discuss probability and give several examples with which students would 

be familiar, such as cards, number cubes, and marbles in a bag. Stress 
that the outcomes must be equally likely to use this ratio.

1. equally likely to happen 
or not happen

2. certain

Extra Example 1
 There is a 20% chance of snow fl urries 
tomorrow. Describe the likelihood of the 
event. Because 20% is close to 25%, 
it is unlikely that there will be snow 
fl urries tomorrow.

Goal Today’s lesson is fi nding the 
probability of an event.

 
 Lesson Tutorials
 Lesson Plans
 Answer Presentation Tool

Technology Teacher
for theogy 
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Example 2
 “How many possible outcomes are there?” 6 “How many are favorable 
outcomes?” 3

 “Can you use the ratio in the previous Key Idea to fi nd the probability of 
rolling an odd number? Explain.” Yes, because the outcomes are equally 
likely.

• MP6 Attend to Precision: Students should communicate precisely, 
explaining why the outcomes are equally likely when providing their 
explanations. 

• Extension: Ask about the probability of rolling an even number, rolling a 

 prime number, or rolling a number greater than 8.   1 — 
2
  ;   1 — 

2
  ; 0

Example 3
• Work through the example by writing and solving the proportion.

• Alternate Solution: Because   3 — 
20

   =   15
 — 

100
   = 15%, this problem could be 

 solved by fi nding the percent of a number.

  15% of 40 = 0.15 × 40
   = 6

 It is important for students to see this connection.

• Think-Pair-Share: Students should read each question independently and 
then work in pairs to answer the questions. When they have answered the 
questions, the pair should compare their answers with another group and 
discuss any discrepancies.

Closure
• Write an example of an event that has the following probabilities.
 a. close to 1

 b. exactly   1 — 
2
  

 c. close to 0

 d. exactly   2 — 
5
  

English Language Learners
Comprehension
This chapter has more word problems 
and fewer skill problems than most 
chapters. It may be more diffi cult 
for some students. You can present 
problems in a predictable format so 
the students will not get stuck on 
reading and be able to focus on the 
mathematics.

3. 
2

 — 
3

  

4. 0

5. 5

Extra Example 2
In Example 2, what is the probability of 

rolling a number greater than 4?   1 — 
3
  

Extra Example 3
 The probability that you randomly draw 
a short straw from a group of 50 straws

is   9 — 
25

  . How many are short straws? 18
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EXAMPLE Finding a Probability22

You roll the number cube. What is the probability of rolling an 
odd number?

 P(event) =   
number of favorable outcomes

   ———   
number of possible outcomes

  

 P(odd) =   
3

 — 
6

  

  =   
1

 — 
2

   Simplify.

   The probability of rolling an odd number is   
1

 — 
2

  , or 50%.

There are 3 odd numbers (1, 3, and 5).

There is a total of 6 numbers.

EXAMPLE Using a Probability33
The probability that you randomly 
draw a short straw from a group of 

40 straws is   
3

 — 
20

  . How many are 

short straws?

 ○A  4 ○B  6

 ○C  15 ○D  34

 P(short) =   
number of short straws

  ——  
total number of straws

  

   
3

 — 
20

   =   
n

 — 
40

   Substitute. Let n be the number of short straws.

 6 = n Solve for n.

There are 6 short straws.

  So, the correct answer is ○B  .

 3.  In Example 2, what is the probability of rolling a number 
greater than 2?

 4.   In Example 2, what is the probability of rolling a 7?

 5.  The probability that you randomly draw a short straw from 

  a group of 75 straws is   
1

 — 
15

  . How many are short straws?

Exercises 11–15

n be the number of short straws.
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Help with Homework

 1.  VOCABULARY Explain how to fi nd the probability of an event.

 2. REASONING Can the probability of an event be 1.5? Explain.

 3.  OPEN-ENDED Give a real-life example of an event that is impossible. Give a 
real-life example of an event that is certain.

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

You are playing a game using the spinners shown.

 4.  You want to move down. On which spinner are 
you more likely to spin “Down”? Explain.

 5.  You want to move forward. Which spinner 
would you spin? Explain.

Describe the likelihood of the event given its probability.

 6.  Your soccer team wins   
3

 — 
4

   of the time.

 7. There is a 0% chance that you will grow 12 more feet.

 8. The probability that the sun rises tomorrow is 1.

 9. It rains on   
1

 — 
5

   of the days in July.

 10.  VIOLIN You have a 50% chance of playing the correct note 
on a violin. Describe the likelihood of playing the correct note.

You randomly choose one shirt from the shelves. 
Find the probability of the event.

 11. Choosing a red shirt

 12. Choosing a green shirt

 13. Not choosing a white shirt

 14. Not choosing a black shirt

 15. Choosing an orange shirt

 16.  ERROR ANALYSIS Describe and correct the 
error in fi nding the probability of not choosing 
a blue shirt from the shelves above.

22

Spinner A

Forward

Down

Forward Up

Reverse Up

Spinner B

Forward

Reverse

Down Forward

Down Up

UUUUUpUUU For

UpUUUUUUU

11

 P(not blue) =   4 — 
10

   =   2 — 
5

  ✗
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Assignment Guide and Homework Check

Level Day 1 
Activity
Assignment

Day 2 
Lesson
Assignment

Homework
Check

Basic 4, 5, 23–27
1–3, 7–15 odd, 16, 
17, 19

9, 11, 15, 17, 19

Average 4, 5, 23–27
1–3, 6–10 even, 
11–15 odd, 16, 18, 19

8, 13, 18, 19

Advanced 4, 5, 23–27 1–3, 6–22 even 8, 14, 18, 20, 22

Accelerated 1–5, 6–22 even, 23–27 8, 14, 18, 20, 22

Common Errors
• Exercises 11–15 Students may write the probability as the ratio of the 

number of favorable outcomes to the number of unfavorable outcomes. 
Remind them that the probability of an event is the ratio of the number of 
favorable outcomes to the number of possible outcomes.

• Exercise 18 In part (a), students may write and solve the proportion to fi nd 
the number of winning ducks correctly. But then they forget to subtract 
their result from 25 to fi nd the number of not winning ducks.

10.2 Record and Practice Journal

 1. The probability of an 
event is the ratio of the 
number of favorable 
outcomes to the number 
of possible outcomes.

 2. no; Probabilities are 
between 0 and 1, 
including 0 and 1.

 3. Sample answer: You will 
not have any homework 
this week.; You will fall 
asleep tonight.

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

4. Spinner B; There are more 
chances to land on “Down” 
with Spinner B.

5. either; Both spinners have 
the same number of chances 
to land on “Forward.”

6. likely 7. impossible

8. certain 9. unlikely

10. equally likely to happen or 
not happen

11. 
1

 — 
10

   12. 
1

 — 
5

  

13. 
9

 — 
10

   14. 
4

 — 
5

  

15. 0

16. The student found the 
probability of choosing a 
blue shirt.; 

P(not blue) =   
6

 — 
10

   =   
3

 — 
5

  

 17. 20

 18 See Taking Math Deeper.

19. a. 
2

 — 
3

  ; likely

 b. 
1

 — 
3

  ; unlikely

 c. 
1

 — 
2

  ; equally likely to 

  happen or not happen

Describe the likelihood of the event given its probability. 

 1. There is a 30% chance of snow tomorrow. 

 

 

 

 2. You solve a brain teaser 0.75 of the time. 

 

 

 

You randomly choose one hat from 3 green hats, 4 black hats, 2 white hats,  
2 red hats, and 1 blue hat. Find the probability of the event. 

 3. Choosing a red hat 4. Choosing a black hat 

 

 

 

 5. Not choosing a white hat 6. Choosing a blue hat 

 

 

 

 7. Not choosing a black hat 8. Not choosing a green hat 

 

 

 

 9. The probability that you draw a mechanical pencil from a group of  

25 mechanical and wooden pencils is 3.
5

 How many are mechanical pencils? 

 

 

unlikely

likely

  
1

 — 
3

  

  
1

 — 
12

  

3
 — 

4
  

15 mechanical pencils

  
5

 — 
6

  

  
2

 — 
3

  

  
1

 — 
6
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Reteaching and Enrichment Strategies

If students need help. . . If students got it. . . 

Resources by Chapter
 • Practice A and Practice B
 • Puzzle Time
Record and Practice Journal Practice
Differentiating the Lesson
Lesson Tutorials
Skills Review Handbook

Resources by Chapter
 • Enrichment and Extension
 • Technology Connection
Start the next section

Find the probability of choosing a rubber duck that is not a winner.

The probability that you choose a winning rubber duck is 0.24, or 24%. 
So, 100% − 24% = 76% of the rubber ducks are not winners.

24%
Win

76%
Lose

 

76%

Find 76% of 25.

 0.76 ⋅ 25 = 19

a. There are 19 rubber ducks that are not winners.

Describe the likelihood of not choosing a winning duck.

b. There is a 76% chance of not choosing a winning rubber duck. So, it 
is likely that you will choose a rubber duck that is not a winner.

11

22

33

Exercise 18
Students have not been formally introduced to the complement of an event, 
but they can still use this concept to solve the problem.

Taking Math Deeper

Project
Many games at carnivals can be modifi ed so that it is harder for you to win a 
prize. Research a few carnival games and explain how they can be modifi ed 
to decrease your probability of winning.

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

Mini-Assessment
You randomly choose one number 
below. Find the probability of the event.

2, 5, 6, 9, 13, 16, 22, 25, 27, 31

1. Choosing an even number   2—
5

2. Choosing an odd number 3
—
5

3. Choosing a prime number   2—
5

4. Choosing a number greater 

than 30   1—
10

5. Choosing a number less than 2 0

 23. x  <  4;

  3 4 51 2 6 7

 24. b  ≥  −5;

  −5 −4 −3−7 −6 −2−8

 25. w  >  −3;

  −3 −2 −1−5 −4 0−6

 26. g  ≤  −3;

  −3 −2 −1−5 −4 0−6

 27. C

20. Mother’s Genes

Fa
th

er
’s

 G
en

es

XXX

X

XX

XYY XY

X

21. There are 2 combinations for 
each.

22. a. Parent 1

Pa
re

n
t 

2 CCC

C

Cs

Css ss

s

1
—
4

  , or 25%

 b. 
3
—
4

  , or 75%
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 Section 10.2  Probability 411

Solve the inequality. Graph the solution. (Section 4.2 and Section 4.3)

 23. x + 5  <  9 24. b − 2  ≥  −7 25. 1  >  −   
w

 — 
3

   26. 6  ≤  − 2g

 27.  MULTIPLE CHOICE Find the value of x. (Section 7.4)

  ○A   85 ○B   90

  ○C  93 ○D   102

17.  CONTEST The rules of a contest say that there is a 5% chance of winning 
a prize. Four hundred people enter the contest. Predict how many people 
will win a prize.

18.  RUBBER DUCKS At a carnival, the probability 
that you choose a winning rubber duck from 
25 ducks is 0.24.

a. How many are not winning ducks?

b.  Describe the likelihood of not choosing 
a winning duck.

19.  DODECAHEDRON A dodecahedron has twelve sides numbered 
1 through 12. Find the probability and describe the likelihood 
of each event.

a. Rolling a number less than 9

b. Rolling a multiple of 3

c. Rolling a number greater than 6

A Punnett square is a grid used to show possible gene 
combinations for the offspring of two parents. In the 
Punnett square shown, a boy is represented by XY. 
A girl is represented by XX.

20. Complete the Punnett square.

21.  Explain why the probability of two parents having 
a boy or having a girl is equally likely.

22.   Two parents each have the gene combination Cs. The gene C is

for curly hair. The gene s is for straight hair.

a.   Make a Punnett square for the two parents. When all outcomes are equally 
likely, what is the probability of a child having the gene combination CC ?

b.   Any gene combination that includes a C results in curly hair. When all outcomes 
are equally likely, what is the probability of a child having curly hair?

1

135

46

86

x

Mother’s Genes

Fa
th

er
’s

 G
en

es

X

X XX

Y

X
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Experimental and 
Theoretical Probability10.3

 How can you use relative frequencies to fi nd 

probabilities?

Work with a partner.

 a.  Flip a quarter 20 times and record your results. Then 
complete the table. Are the relative frequencies the same
as the probability of fl ipping heads or tails? Explain.

Flipping Heads Flipping Tails

Relative Frequency

 b.  Compare your results with those of other students in 
your class. Are the relative frequencies the same? If not, 
why do you think they differ?

 c.  Combine all of the results in your class. Then complete 
the table again. Did the relative frequencies change? 
What do you notice? Explain.

 d.  Suppose everyone in your school conducts this experiment 
and you combine the results. How do you think the relative 
frequencies will change?

Work with a partner. You have a bag of  Red Blue Green Yellow

24 12 15 9
colored chips. You randomly select a chip 
from the bag and replace it. The table shows 
the number of times you select each color.

 a.  There are 20 chips in the bag. Can you use the  
table to fi nd the exact number of each color in 
the bag? Explain.

 b.  You randomly select a chip from the bag and 
replace it. You do this 50 times, then 100 times, 
and you calculate the relative frequencies after 
each experiment. Which experiment do you think gives a better 
approximation of the exact number of each color in the bag? Explain.

ACTIVITY: Finding Relative Frequencies11

ACTIVITY: Using Relative Frequencies22

When you conduct an experiment, the relative frequency of an event is the fraction 
or percent of the time that the event occurs.

relative frequency =   
number of times the event occurs

    —————    
total number of times you conduct the experiment

  

Probability and Statistics
In this lesson, you will
●  fi nd relative frequencies.
●  use experimental 

probabilities to make 
predictions.

●  use theoretical probabilities 
to fi nd quantities.

●  compare experimental and 
theoretical probabilities.
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Laurie’s Notes

Activity Notes
Activity 1

 “What is the probability of fl ipping heads?”   1 — 
2
   “What is the probability of 

 fl ipping tails?”   1 — 
2
   “Is each outcome equally likely?” yes

• MP5 Use Appropriate Tools Strategically: As data are gathered and 
recorded, several students with calculators can be summarizing the results.
 “Did the relative frequencies change as the results were combined?” 
Answers will vary. The additional data should smooth the results so that 
the relative frequencies approach 50% for each outcome.

• Online simulators are available to model this experiment. Be sure students 
understand as the number of trials increases, the experimental probability 
gets closer to the theoretical probability.

Activity 2
 “Why is it important to replace the chip each time?” The probability 
changes for each trial if the chip is not replaced.

• MP3 Construct Viable Arguments and Critique the Reasoning of Others, 
and MP6: Listen to students’ explanations of how the increase in the 
number of trials improves the accuracy of the approximation.

Introduction
Standards for Mathematical Practice
• MP6 Attend to Precision: Mathematically profi cient students try to 

communicate precisely to others. In these activities, students should pay 
close attention to the equally likely aspect of the outcomes based upon the 
relative frequencies of the experiments.

Motivate
• Ask ten students to stand at the front of the room. Hand each one a penny.

 “If [student 1] fl ips his or her penny, what is the probability it will land on 

 heads?”   1 — 
2
   “If [student 4] fl ips his or her penny, what is the probability it 

 will land on heads?”   1 — 
2
  

 “If all of the students toss their pennies, what is the probability they will all 

 land on heads?” Students may say   1 — 
2
  .

 Have all 10 students toss their coins, then ask, “Did everyone’s penny land 
on heads?” It is unlikely that all 10 students’ pennies will land on heads.

Discuss
• Discuss the defi nition of relative frequency and relate it to the Motivate.
• Make sure that students understand that tossing a coin 10 times and 

having it land on heads about half the time is a different experiment than 
tossing 10 coins and asking how likely it is that all 10 coins land on heads.

Common Core State Standards
7.SP.5 Understand that the probability 
of a chance event is a number between 
0 and 1 that expresses the likelihood of 
the event occurring. . . . A probability 
near 0 indicates an unlikely event, a 
probability around ½ indicates an event 
that is neither unlikely nor likely, and 
a probability near 1 indicates a 
likely event.
7.SP.6 Approximate the probability 
of a chance event by collecting data 
on the chance process that produces 
it and observing its long-run relative 
frequency, and predict the approximate 
relative frequency given the probability.
7.SP.7a Develop a uniform probability 
model by assigning equal probability 
to all outcomes, and use the model to 
determine probabilities of events.
7.SP.7b Develop a probability model 
(which may not be uniform) by observing 
frequencies in data generated from a 
chance process.

Previous Learning
Students should know how to fi nd the 
probability of an event.

10.3 Record and Practice Journal

Essential Question How can you use relative frequencies to find 
probabilities? 

When you conduct an experiment, the relative frequency of an event is the fraction  
or percent of the time that the event occurs. 

numberof times the event occursrelative frequency =
total numberof times you conduct the experiment  

 

 

Work with a partner. 

 a. Flip a quarter 20 times and record your results. Then complete the table.  
Are the relative frequencies the same as the probability of flipping heads  
or tails? Explain. 

   

 

 b.  Compare your results with those of other students in your class. Are the 
relative frequencies the same? If not, why do you think they differ? 

 

 

 c. Combine all of the results in your class. Then complete the table again.  
Did the relative frequencies change? What do you notice? Explain. 

 

 

 d.  Suppose everyone in your school conducts this experiment and you combine 
the results.  How do you think the relative frequencies will change? 

 

 

1 ACTIVITY: Finding Relative Frequencies 

 Flipping Heads Flipping Tails 

Relative Frequency   

 
 Lesson Plans
 Complete Materials List

Technology Teacher
for theogy 

Check students’ work.

The relative frequencies should be close 

to the probabilities of   
1
—
2

 .
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Closure
• Exit Ticket:
 a. You fl ip a coin 100 times. How many times do you expect to fl ip heads? 

about 50 times
 b. A bag contains 3 red chips and 9 blue chips. You draw a chip and 

replace it 100 times. How many times do you expect to draw a 
blue chip? about 75 times

Activity 3
• Be aware of student safety for this activity. Instruct students to toss the 

thumbtacks carefully so that they stay on the table and no one is hurt.
 “When you toss a thumbtack, what are the possible outcomes?” It can 
land with the point up or land on its side. Some students may say it can 
land with the point down, but if it is tossed onto a hard surface, it is not 
possible.

• Similar to fl ipping a coin, tossing a tack also has two outcomes.
• Have students perform part (b) and discuss the results.

 “What is a uniform probability model ?” An experiment where the 
outcomes are equally likely to occur.

 “Does this experiment represent a uniform probability model?” No; the 
two outcomes are not equally likely to occur.

 MP6: “How are the experiments in Activities 1 and 3 alike? How are they 
different?” Each activity has two possible outcomes. The two outcomes 
in Activity 1 are equally likely, and the two outcomes in Activity 3 are not 
equally likely.

• Ask volunteers to share their reasoning in Question 5. Are students able to 
distinguish between the relative frequency and the theoretical probability?

• Students often have diffi culty thinking of experiments on their own that 
represent uniform or non-uniform probability models. If students are able 
to think of some, share these as they might trigger the thinking of other 
students in the class.

• In Question 8, these spinners were used in the previous section. Students 
should make a connection between the central angles that they measured 
and the relative frequencies that they tallied today. Each represents a 
method for understanding when outcomes of an experiment are 
equally likely.

10.3 Record and Practice Journal

Differentiated Instruction
Kinesthetic
Set up 6 groups and assign each group 
a number from 1 to 6. Each group will 
predict whether a number less than, 
greater than, or equal to their assigned 
number will occur when rolling a 
number cube 20 times. Have each 
group track their results in a frequency 
table. Each group then determines what 
fraction of the results is less than, 
equal to, or greater than their assigned 
number and presents their fi ndings to 
the class.

Point up On its side

 

Work with a partner. You have a bag of colored  
chips. You randomly select a chip from the bag  
and replace it. The table shows the number of  
times you select each color. 

 a. There are 20 chips in the bag. Can you use the table to find the exact number  
of each color in the bag? Explain. 

 

 

 b. You randomly select a chip from the bag and replace it. You do this 50 times, 
then 100 times, and you calculate the relative frequencies after each experiment. 
Which experiment do you think gives a better approximation of the exact number 
of each color in the bag? Explain. 

 

 

 

Work with a partner. You toss a thumbtack  
onto a table. There are two ways the thumbtack  
can land. 

 a. Your friend says that because there are  
two outcomes, the probability of the  

thumbtack landing point up must be 1.
2

  

Do you think this conclusion is true?  
Explain. 

 

 b. Toss a thumbtack onto a table 50 times and record your results. In a uniform 
probability model, each outcome is equally likely to occur. Do you think this 
experiment represents a uniform probability model? Explain. 

  Use the relative frequencies to complete the following. 

  ( )point up ________P =    ( )on its side ________P =  

 

2 ACTIVITY: Using Relative Frequencies 

3 ACTIVITY: Conducting an Experiment 

Red Blue Green Yellow

24 12 15 9 

What Is Your Answer? 
 4. IN YOUR OWN WORDS How can you use relative frequencies to find 

probabilities? Give an example. 

 

 

 5. Your friend rolls a number cube 500 times. How many times do you  
think your friend will roll an odd number? Explain your reasoning.  

 

 

 6. In Activity 2, your friend says, “There are no orange-colored chips in  
the bag.” Do you think this conclusion is true? Explain.  

 

 

 7. Give an example of an experiment that represents a uniform probability 
model.  

 

 

 8. Tell whether you can use each spinner to represent a uniform probability 
model. Explain your reasoning.  

 a.  b.  c.  

 

no

no

Check students’ work.

You can fi nd the probability of an event 
occurring based on a relative frequency.

no; Each outcome is 
not equally likely.

100 times

250 times

Check students’ work.

See Additional Answers.

yes no no
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 Section 10.3  Experimental and Theoretical Probability 413

Work with a partner. You toss a 
thumbtack onto a table. There are 
two ways the thumbtack can land.

 a.  Your friend says that because 
there are two outcomes, the 
probability of the thumbtack 

  landing point up must be   
1

 — 
2

  . 

   Do you think this conclusion 
is true? Explain.

 b.  Toss a thumbtack onto a table 50 times and record your results. In a 
 uniform probability model, each outcome is equally likely to occur. Do you 
think this experiment represents a uniform probability model? Explain.

  Use the relative frequencies to complete the following.

  P(point up) =   P(on its side) =  

ACTIVITY: Conducting an Experiment33

  Use what you learned about relative frequencies to complete 
 Exercises 6 and 7 on page 417.

Point up On its side

 4.  IN YOUR OWN WORDS How can you use relative frequencies to fi nd 
probabilities? Give an example.

 5.  Your friend rolls a number cube 500 times. How many times do you think 
your friend will roll an odd number? Explain your reasoning.

 6.  In Activity 2, your friend says, “There are no orange-colored chips in the bag.” 
Do you think this conclusion is true? Explain.

 7.  Give an example of an experiment that represents a uniform  probability model.

 8.  Tell whether you can use each spinner to represent a uniform probability 
model. Explain your reasoning.

 a.  b.  c. 

Analyze
Relationships
How can you use 
the results of your 
experiment to 
determine whether 
this is a uniform 
probability model?

Math 
Practice
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Lesson10.3
Lesson Tutorials

Experimental Probability

Probability that is based on repeated trials of an experiment is called 
experimental probability.

 P(event) =   
number of times the event occurs

   ———   
total number of trials

  

EXAMPLE Finding an Experimental Probability11
The bar graph shows the results of rolling a number cube 
50 times. What is the experimental probability of rolling an 
odd number?

The bar graph shows 10 ones, 8 threes, and 11 fi ves. So, an odd 
number was rolled 10 + 8 + 11 = 29 times in a total of 50 rolls.

 P(event) =   
number of times the event occurs

   ———   
total number of trials

  

 P(odd) =   
29

 — 
50

  

 The experimental probability is   
29

 — 
50

  , 0.58, or 58%.

EXAMPLE Making a Prediction22
It rains 2 out of the last 12 days in March. If this trend continues, 
how many rainy days would you expect in April?

Find the experimental probability of a rainy day.

 P(event) =   
number of times the event occurs

   ———   
total number of trials

  

 P(rain) =   
2

 — 
12

   =   
1

 — 
6

  

To make a prediction, multiply the probability of a rainy day by the 
number of days in April.

   
1

 — 
6

   ⋅ 30 = 5

 So, you can predict that there will be 5 rainy days in April.

It rains 2 days.

There is a total of 12 days.

Key Vocabulary
relative frequency, 
 p. 412
experimental 
 probability, p. 414
theoretical 
 probability, p. 415

“April showers bring May 
fl owers.” Old Proverb, 1557

Ti
m

es
 r

o
lle

d

Rolling a Number Cube

6

8

10

0

2

4

12

1 2 3 4 5 6

Number rolled An odd number was rolled 29 times.

29

There was a total of 50 rolls.
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Laurie’s Notes
Introduction
Connect
• Yesterday: Students used relative frequencies to fi nd probabilities. (MP3, 

MP5, MP6)
• Today: Students will compute the experimental probability of an event and 

the theoretical probability of an event.

Motivate
• Play Mystery Bag. Before students arrive, place 10 cubes of the same 

shape and size in a paper bag; fi ve of one color and fi ve of a second color.
• Ask a volunteer to be the detective.

 “There are 10 cubes in my bag. Can you guess what color they are?” 
not likely

• Let the student remove a cube and look at its color. 
 “Can you guess what color my cubes are?” not likely

• Replace the cube. Let the student pick again and see the color. Repeat 
your question.

• Try this 5  –8 times until the student is ready to guess. The number of trials 
will depend upon the results and the student. You want students to see 
that they are collecting data and making a prediction.

Lesson Notes

• Discuss experimental probability and make the connection to the activities 
and to relative frequencies that students found.

Example 1
“What information is given in the bar graph that will help answer the 
question?” The total number of times an odd number was rolled.
“How do you write a fraction as a percent?” Sample answer: Write an 
equivalent fraction with a denominator of 100. Then write the numerator 
with the percent symbol.

Example 2
• Note the important phrase, if this trend continues. Knowing the weather 

for the last 12 days in March, you make a prediction about the weather 
in April.
 “Does it seem reasonable to use information from late March to predict 
weather in April?” Some students may say the weather in April is 
different, which is why the problem was phrased if this trend continues.

• Big Idea: The experimental probability is used to make a prediction when 
you expect a trend to continue, or you believe the experiment refl ects 
what might be true about a larger population.

Goal  Today’s lesson is fi nding the 
experimental probability of an event 
and the theoretical probability of 
an event.

Extra Example 1
Using the bar graph and results from 
Example 1, what is the experimental 
probability of rolling a prime number?

  23
 — 

50
  , 0.46, or 46%

Extra Example 2
It rains 3 out of the last 15 days in May. 
If this trend continues, how many rainy 
days would you expect in June? 6 days

3029282726

25242322212019

18171615141312

111098765

4321

 
 Lesson Tutorials
 Lesson Plans
 Answer Presentation Tool

Technology Teacher
for theogy 
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• Neighbor Check: Have students work independently and then have their 
neighbors check their work. Have students discuss any discrepancies.
 “What do you notice about P (odd) and P (even)?” sum to 1

• Write the Key Idea.
• Discuss theoretical probability and give several examples with which 

students would be familiar, such as cards, dice, and marbles in a bag. 
Stress that the outcomes must be equally likely.

• Explain to students that this is the type of probability we found in 
Section 10.2. Now we are calling it theoretical probability.

Example 3
• Work through the example.

 “What is the probability of not choosing a vowel?” 4
—
7

 “How do you write   3—
7
  as a percent?” Sample answer: Divide 3 by 7 and 

 write as a decimal. Then write the decimal as a percent.

Example 4
 “What is the probability of winning a bobblehead?”   1—

6
 “If the spinner has 6 sections, then how many sections are bobblehead 
sections?” 1

 “Because there are 3 bobblehead sections on the prize wheel, what do 
you know about the total number of sections?” There must be more 
than 6.

• Write the proportion and solve.

1. 
21

 — 
50

  , 0.42, or 42%

2. 125

Extra Example 3
The letters in the word JACKSON are 
placed in a hat. You randomly choose 
a letter from the hat. What is the 
theoretical probability of choosing 

a vowel?   2 — 
7
  

Extra Example 4
The theoretical probability that you 
randomly choose a red marble from a 

bag is   5 — 
8
  . There are 40 marbles in the 

bag. How many are red? 25
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 Section 10.3  Experimental and Theoretical Probability 415

Exercises 8–14

1.  In Example 1, what is the experimental probability of rolling an 
even number?

2.  At a clothing company, an inspector fi nds 5 defective pairs of jeans 
in a shipment of 200. If this trend continues, about how many pairs 
of jeans would you expect to be defective in a shipment of 5000?

Theoretical Probability

When all possible outcomes are equally likely, the theoretical 
probability of an event is the ratio of the number of favorable 
outcomes to the number of possible outcomes.

 P(event) =   
number of favorable outcomes

   ———   
number of possible outcomes

  

EXAMPLE Finding a Theoretical Probability33

EXAMPLE Using a Theoretical Probability44

You randomly choose one of the letters shown. What is the theoretical 
probability of choosing a vowel?

 P(event) =   
number of favorable outcomes

   ———   
number of possible outcomes

  

 P(vowel) =   
3

 — 
7

  

  The probability of choosing a vowel is   
3

 — 
7

   , or about 43%.

The theoretical probability of winning a bobblehead when spinning 

a prize wheel is   
1

 — 
6

  . The wheel has 3 bobblehead sections. How many 

sections are on the wheel?

 P(bobblehead) =   
number of bobblehead sections

   ———   
total number of sections

  

   
1

 — 
6

   =   
3

 — 
s
   Substitute. Let s be the total number of sections.

 s = 18 Cross Products Property

   So, there are 18 sections on the wheel.

There are 3 vowels.

There is a total of 7 letters.

EE
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Exercises 15–23

3.  In Example 3, what is the theoretical probability of 
choosing an X?

4.  The theoretical probability of spinning an odd number 
on a spinner is 0.6. The spinner has 10 sections. How 
many sections have odd numbers?

5.  The prize wheel in Example 4 was spun 540 times at a 
baseball game. About how many bobbleheads would 
you expect were won?

EXAMPLE Comparing Experimental and Theoretical Probability55
The bar graph shows the results of rolling a number cube 300 times. 

 a. What is the experimental probability of rolling an odd number?

The bar graph shows 48 ones, 50 threes, and 49 fi ves. So, an 
odd number was rolled 48 + 50 + 49 = 147 times in a total of 
300 rolls.

 P(event) =   
number of times the event occurs

   ———   
total number of trials

  

 P(odd) =   
147

 — 
300

  

  =   
49

 — 
100

   , or 49%

 b.  How does the experimental probability compare with the 
theoretical probability of rolling an odd number?

  In Section 10.2, Example 2, you found that the theoretical probability 
of rolling an odd number is 50%. The experimental probability, 49%, 
is close to the theoretical probability.

 c.  Compare the experimental probability in part (a) to the 
 experimental probability in Example 1.

  As the number of trials increased from 50 to 300, the experimental 
probability decreased from 58% to 49%. So, it became closer to the 
theoretical probability of 50%.

 6.  Use the bar graph in Example 5 to fi nd the experimental 
probability of rolling a number greater than 1. Compare the 
experimental probability to the theoretical probability of 
rolling a number greater than 1.

Ti
m

es
 r

o
lle

d

Rolling a Number Cube

36

48

60

0

12

24

72

1 2 3 4 5 6

Number rolled

48495048 5253

An odd number was rolled 147 times.

There was a total of 300 rolls.

Exercises 25–27

aa 

bbeerer
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Closure
• Use the colored cubes in the Mystery Bag. Reveal the contents, or use a 

different color ratio if you wish, and ask the following:
• “If the contents of the Mystery Bag came from a bag of 1000 colored 

cubes, how many of each color would you predict in the bag of 1000?” 
Answers will vary depending upon materials.

• Think-Pair-Share: Students should read each question independently and 
then work in pairs to answer the questions. When they have answered the 
questions, the pair should compare their answers with another group and 
discuss any discrepancies.

Example 5
“What is different about the bar graph in Example 5 compared to the bar 
graph in Example 1?” The bar graph in Example 5 shows a greater number 
of trials; 300 instead of 50.

• Work through each part of the example as shown.
• MP2 Reason Abstractly and Quantitatively: Revisit the activities and 

discuss the fact that when the relative frequencies increase, the 
experimental probability gets closer and closer to the theoretical 
probability.

• Neighbor Check: Have students work independently and then have their 
neighbors check their work. Have students discuss any discrepancies.

Extra Example 5
Use the bar graph and results from 
Example 5.
 a. What is the experimental probability 

of rolling an even number? 

   51
 — 

100
   , 0.51, or 51%

 b. How does the experimental 
probability compare with the 
theoretical probability of rolling an 
even number? The experimental 
probability, 51%, is close to the 
theoretical probability, 50%.

3. 
1

 — 
7

  , or about 14.3%

4. 6 sections

5. 90 bobbleheads

6. 84%; It is close to the 
theoretical probability 

of  83   
1

 — 
3

   %.

English Language Learners
Vocabulary
This chapter contains many new terms 
that may cause English learners to 
struggle. Students should write the key 
vocabulary in their notebooks along with 
defi nitions and diagrams so that they 
become familiar and comfortable with 
the vocabulary.
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Assignment Guide and Homework Check

Level Day 1 
Activity
Assignment

Day 2 
Lesson
Assignment

Homework
Check

Basic 6, 7, 35–37 1–5, 9–23 odd 9, 11, 13, 15, 21

Average 6, 7, 35–37
1–5, 10–14 even, 
15–29 odd

10, 12, 17, 23, 29

Advanced 6, 7, 35–37 1–5, 14–34 even 18, 22, 30, 32

Accelerated 1–7, 14–34 even, 35–37 18, 22, 30, 32

Common Errors
• Exercises 8 –11 Students may forget to total all of the trials before writing 

the experimental probability. They may have an incorrect number of trials 
in the denominator. Remind them that they need to know the total number 
of trials when fi nding the probability.

10.3 Record and Practice Journal

6. 
7

 — 
50

  , or 14%

7. 
12

 — 
25

  , or 48%

8. 
7

 — 
25

  , or 28%

9. 
21

 — 
25

  , or 84%

10. 
17

 — 
50

  , or 34%

11. 0, or 0%

12. 
3

 — 
20

  , or 15%

13. 45 tiles

14. 5 cards

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

 1. Perform an experiment 
several times. Count how 
often the event occurs 
and divide by the number 
of trials.

 2. yes; You could fl ip tails 
7 out of 10 times, but with 
more trials the probability 
of fl ipping tails should get 
closer to 0.5.

 3. There is a 50% chance 
you will get a favorable 
outcome.

 4. Sample answer: picking a 
1 out of 1, 2, 3, 4

 5. experimental probability; 
The population is too 
large to survey every 
person, so a sample 
will be used to predict 
the outcome.

Use the bar graph to find the experimental probability  
of the event.  

 1. Drawing red 2. Drawing orange 

 

 

 

 

 

 3. Drawing not yellow 4. Drawing a color with more than 4 letters in its name 

 

 

 

 5. There are 25 students’ names in a hat. You choose 5 names. Three are 
boys’ names and two are girls’ names. How many of the 25 names would 
you expect to be boys’ names? 

 

 

 

Use a number cube to determine the theoretical probability of the event. 

 6. Rolling a 2 7. Rolling a 5 

 

 

 

 8. Rolling an even number 9. Rolling a number greater than 1 

1

2

3

4

5

6

7

0 blue
red

green
yellow

orange

purple

Color drawn

Ti
m

es
 d

ra
w

n

Drawing a Marble

3
 — 

10
    

3
 — 

20
  

1
 — 

2
    

9
 — 

10
  

15 boys’ names

5
 — 

6
    

1
 — 

2
  

  
1

 — 
6

    
1

 — 
6
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Use the bar graph to fi nd the relative frequency of the event. 

 6. Spinning a 6 7. Spinning an even number

Use the bar graph to fi nd the experimental 
probability of the event.

 8. Spinning a number less than 3

 9. Not spinning a 1

 10. Spinning a 1 or a 3

 11. Spinning a 7

 12.  EGGS You check 20 cartons of eggs. Three of the cartons have at least one 
cracked egg. What is the experimental probability that a carton of eggs has 
at least one cracked egg?

 13.  BOARD GAME There are 105 lettered 
tiles in a board game. You choose the 
tiles shown. How many of the 105 tiles 
would you expect to be vowels?

 14.  CARDS You have a package of 20 assorted 
thank-you cards. You pick the four cards 
shown. How many of the 20 cards would 
you expect to have fl owers on them?

Exercises10.3
Help with Homework

1.  VOCABULARY Describe how to fi nd the experimental probability of an event.

2.  REASONING You fl ip a coin 10 times and fi nd the experimental probability of 
fl ipping tails to be 0.7. Does this seem reasonable? Explain.

3.  VOCABULARY An event has a theoretical probability of 0.5. What does this mean?

4. OPEN-ENDED Describe an event that has a theoretical probability of   
1

 — 
4

  .

5.  LOGIC A pollster surveys randomly selected individuals about an upcoming 
election. Do you think the pollster will use experimental probability or 
theoretical probability to make predictions? Explain.

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

11

22

Ti
m

es
 s

p
u

n
Spinning a Spinner

6

8

10

0

2

4

12

1 2 3 4 5 6

Number spun
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Use the spinner to fi nd the theoretical probability of the event.

 15. Spinning red 16. Spinning a 1

 17.  Spinning an odd number 18. Spinning a multiple of 2

 19.  Spinning a number less than 7 20.  Spinning a 9

 21.  LETTERS Each letter of the alphabet is printed on an index card. 
What is the theoretical probability of randomly choosing any 
letter except Z?

 22.  GAME SHOW On a game show, a contestant randomly chooses a chip from 
a bag that contains numbers and strikes. The theoretical probability of choosing 

  a strike is   
3

 — 
10

  . The bag contains 9 strikes. How many chips are in the bag?

 23.  MUSIC The theoretical probability that a pop song plays on your MP3 player is 0.45. 
There are 80 songs on your MP3 player. How many of the songs are pop songs?

 24. MODELING There are 16 females and 20 males in a class.

 a.  What is the theoretical probability that a randomly chosen student is female?

 b.  One week later, there are 45 students in the class. The theoretical probability 
that a randomly chosen student is a female is the same as last week. How 
many males joined the class?

The bar graph shows the results of spinning the spinner 200 times. Compare 
the theoretical and experimental probabilities of the event.

 25. Spinning a 4

 26. Spinning a 3

 27.  Spinning a number 
greater than 4

 28.  Should you use theoretical or experimental 
probability to predict the number of times 
you will spin a 3 in 10,000 spins?

 29.  NUMBER SENSE The table at the right shows the results  HH HT TH TT

2 6 3 1of fl ipping two coins 12 times each. 

 a.  What is the experimental probability of fl ipping two tails? Using this 
probability, how many times can you expect to fl ip two tails in 600 trials?

 b.  The table at the left shows the results of fl ipping the 
same two coins 100 times each. What is the experimental 
probability of fl ipping two tails? Using this probability, how 
many times can you expect to fl ip two tails in 600 trials?

 c.  Why is it important to use a large number of trials when using experimental 
probability to predict results?

b.
HH HT TH TT

23 29 26 22

1

6
5 4

3
21111

55

10

20

30

40

50

60

0
1

41

2 3

39

4

Number spun

Ti
m

es
 s

p
u

n

Spinning a Spinner

5

4043
37

21
5 4

3

33

44
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Common Errors
• Exercises 15  –20 Students may write a different probability than what 

is asked, or forget to include a favorable outcome. For example, in 
Exercise 15 a student may not realize that there are two red sections 

and will write the probability as   1 — 
6
   instead of   1 — 

3
  . Remind them to read the 

 event carefully and to write the favorable outcomes before fi nding the 
probability.

• Exercise 22 Students may write an incorrect proportion when fi nding how 
many strikes are in the bag. Encourage them to write the proportion in 
words before substituting and solving. 

15. 
1

 — 
3

  , or about 33.3%

16. 
1

 — 
6

  , or about 16.7%

17. 
1

 — 
2

  , or 50% 18. 
1

 — 
2

  , or 50%

19. 1, or 100% 20. 0, or 0%

21. 
25

 — 
26

  , or about 96.2%

22. 30 chips 23. 36 songs

24. a. 
4

 — 
9

  , or about 44.4%

 b. 5 males

25. theoretical:   
1

 — 
5

  , or 20%;

experimental:   
37

 — 
200

  , or 18.5%;

  The experimental probability 
is close to the theoretical 
probability.

 26. theoretical:   
1

 — 
5

  , or 20%;

  experimental:   
39

 — 
200

  , or 19.5%;

  The experimental probability 
is close to the theoretical 
probability.

 27. theoretical:   
1

 — 
5

  , or 20%;

  experimental:   
1

 — 
5

  , or 20%;

The probabilities are equal.

28–29. See Additional Answers.

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

English Language Learners
Group Activity
Set up groups of English learners and 
English speakers. Have each group 
predict the number of times a coin will 
land on heads when fl ipped 30 times. 
Each group should track their results 
in a frequency table. Ask groups to 
present their predictions and results 
to the class. Then combine the results 
of all the groups and discuss how 
the combined results compare to the 
individual group results.
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30–32. See Taking Math Deeper.

33. a. As the number of trials 
increases, the most likely 
sum will change from 6 
to 7.

 b. As an experiment is 
repeated over and over, the 
experimental probability 
of an event approaches the 
theoretical probability of 
the event.

34. See Additional Answers.

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

Reteaching and Enrichment Strategies

If students need help. . . If students got it. . . 

Resources by Chapter
 • Practice A and Practice B
 • Puzzle Time
Record and Practice Journal Practice
Differentiating the Lesson
Lesson Tutorials
Skills Review Handbook

Resources by Chapter
 • Enrichment and Extension
 • Technology Connection
Start the next section

 35. 4% 36. 3.5%

 37. D

Taking Math Deeper

Mini-Assessment
You have three sticks. Each stick has 
one red side and one blue side. You 
throw the sticks 10 times and record 
the results. Use the table to fi nd the 
experimental probability of the event.

Outcome Frequency

3 red 3
3 blue 2
2 blue, 1 red 4
2 red, 1 blue 1

1. Tossing 3 blue   1 — 
5
  

2. Tossing 2 blue, 1 red   2 — 
5
  

3. Not  tossing all blue   4 — 
5
  

Use the spinner to determine the 
theoretical probability of the event.

1

5 4

3
26

4. P (purple)   1 — 
6
   5. P (3)   1 — 

6
  

6. P (even)   1 — 
2
   7. P (multiple of 3)   1 — 

3
  

Exercises 30–32
In this problem, students compare experimental probabilities (results of trials), 
shown in the bar graph, with the theoretical probabilities (all possible outcomes), 
shown in the table. 

Make a list of the different sums and the number of times rolled 
from the bar graph. Check that the total is 60. Find the experimental 
probability of each sum.

 2: 2/60 3: 4/60 4: 5/60 5: 6/60 6: 13/60 7: 10/60
8: 6/60 9: 8/60 10: 2/60 11: 3/60 12: 1/60

30. No, each sum is not equally likely. The experimental probabilities 
vary. The most likely sum is 6.

Make a list of all possible ways to get each sum.

2: 1
3: 2
4: 3
5: 4
6: 5
7: 6

8: 5 9: 4 10: 3 11: 2 12: 1

Find the theoretical probability of each sum.

 2: 1/36 3: 2/36 4: 3/36 5: 4/36 6: 5/36 7: 6/36
8: 5/36 9: 4/36 10: 3/36 11: 2/36 12: 1/36

31. No, because there is not an equal number of possible ways to 
get each sum, each sum is not equally likely. So, the theoretical 
probabilities vary. The most likely sum is 7.

32. Compare the two types of probabilities with a double bar graph.

 

Pr
o

b
ab

ili
ty

0

0.05

0.10

0.15

0.20

0.25

12
Sum rolled

111098765432

Experimental
Theoretical

11

22

33

7 is most
likely.
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 Section 10.3  Experimental and Theoretical Probability 419

Find the annual interest rate. (Section 6.7)

 35. I = $16, P = $200, t = 2 years 36. I = $26.25, P = $500, t = 18 months

 37.  MULTIPLE CHOICE The volume of a prism is 9 cubic yards. What is its volume 
in cubic feet? (Section 9.4)

  ○A   3 ft3 ○B   27 ft3 ○C  81 ft3 ○D   243 ft3

You roll a pair of number cubes 60 times. You record your results in the bar graph shown.

30.  Use the bar graph to fi nd the 31. Use the table to fi nd the theoretical
experimental probability of rolling  probability of rolling each sum. 
each sum. Is each sum equally likely?  Is each sum equally likely? Explain. 
Explain. If not, which is most likely?  If not, which is most likely?

32. PROBABILITIES Compare the probabilities you found in Exercises 30 and 31.

33. REASONING Consider the results of Exercises 30 and 31.

a.  Which sum would you expect to be most likely after 500 trials? 
1000 trials? 10,000 trials?

b.  Explain how experimental probability is related to theoretical 
probability as the number of trials increases.

34.   When you toss a paper cup into 
the air, there are three ways for the cup to land: 
open-end up, open-end down, or on its side. 

a.  Toss a paper cup 100 times and record your 
results. Do the outcomes for tossing the cup 
appear to be equally likely? Explain.

b.  What is the probability of the cup landing 
open-end up? open-end down? on its side?

c.  Use your results to predict the number of times 
the cup lands on its side in 1000 tosses.

d.  Suppose you tape a quarter to the bottom of 
the cup. Do you think the cup will be more likely 
or less likely to land open-end up? Justify your answer.

Ti
m

es
 r

o
lle

d

Rolling Two Number Cubes

6

8

10

0

2

4

12

14

12

Sum rolled
111098765432
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Compound Events10.4

 How can you fi nd the number of possible 

 outcomes of one or more events?

Work with a partner.  You are buying a combination lock. 
You have three choices.

 a.  This lock has 3 wheels. Each wheel is numbered from 0 to 9.

  The least three-digit combination possible is  .

  The greatest three-digit combination possible is  .

  How many possible combinations are there?

 b. Use the lock in part (a).

   There are  possible outcomes for the fi rst wheel.

   There are  possible outcomes for the second wheel.

   There are  possible outcomes for the third wheel.

   How can you use multiplication to 
determine the number of possible 
combinations?

 c.  This lock is numbered from 0 to 39. 
Each combination uses three numbers 
in a right, left, right pattern. How many 
possible combinations are there?

 d. This lock has 4 wheels.

  Wheel 1: 0–9

  Wheel 2: A–J

  Wheel 3: K–T

  Wheel 4: 0–9

   How many possible 
combinations are there?

 e.  For which lock is it most diffi cult to guess the combination? Why?

ACTIVITY: Comparing Combination Locks11
k. 

m 0 to 9.

.

Probability and Statistics
In this lesson, you will
●  use tree diagrams, 

tables, or a formula 
to fi nd the number of 
possible outcomes.

●  fi nd probabilities of 
compound events.
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Laurie’s Notes

Activity Notes
Activity 1
• If your school has lockers with combination locks, discuss their operation.

”Do any of you have combination locks for your bike, skis, or other 
possessions?”

• FYI: Many local post offi ces have boxes with combinations. Some post 
offi ces now have digital locks where a code must be entered.

• Students are guided with questions in parts (a) and (b) to help them reason 
about the number of possible outcomes.
“If the digits 0–9 are used, how many outcomes are there?” 10

• When students fi nish part (b), make sure they understand the connection 
to multiplication. This prepares them for parts (c) and (d), laying the 
foundation for the Fundamental Counting Principle.
“In part (c), how many possible outcomes are there when the dial is turned 
to the right?” 40

• If students have made sense of parts (a) and (b), they will understand that 
the number of combinations in part (c) is 40 ⋅ 40 ⋅ 40.

• It may be helpful for some students if sample combinations are listed. For 
instance in part (d), possible combinations are 4AK0, 4AK1, 4AK2, etc.

• MP6 Attend to Precision: Ask a volunteer to explain his or her reasoning 
for parts (d) and (e).

Introduction
Standards for Mathematical Practice
• MP4 Model with Mathematics: Mathematically profi cient students use 

visual models to represent problems. Tree diagrams can be used to 
visualize the possible outcomes of events.

Motivate
• Acting Time: If possible, dress as Sherlock Holmes with overcoat, hat, eye 

monocle, and pipe. Probe students about your identity by sharing a little 
information: 
•  You live on 221b Baker Street in London. 
• You owe your fame to Sir Arthur Conan Doyle (your creator).
• You were fi rst written about in 1887.
• You have a friend named Watson and a foe named Professor Moriarty.

• Tell students you have a case that you’re working on and they can help 
you with it. The principal put the teachers’ paychecks in a locked box and 
forgot the combination.
Hold up a combination lock and tell the students that you’re trying to fi gure 
out the combination. “How many different combinations do you think I 
would need to try in order to open this lock?”

• Tell students that today’s activity may help them answer this question.

Common Core State Standards
7.SP.8a Understand that, just as with 
simple events, the probability of a 
compound event is the fraction of 
outcomes in the sample space for which 
the compound event occurs.
7.SP.8b Represent sample spaces 
for compound events using methods 
such as organized lists, tables and 
tree diagrams. For an event described 
in everyday language, identify the 
outcomes in the sample space which 
compose the event.

Previous Learning
Students have counted the number of 
possible outcomes of an event.

10.4 Record and Practice Journal

Essential Question How can you find the number of possible outcomes 
of one or more events? 

 

Work with a partner. You are buying a combination lock. 
You have three choices. 

 a. This lock has 3 wheels. Each wheel is numbered from 0 to 9. 

  The least three-digit combination possible is ______. 

  The greatest three-digit combination possible is ______. 

  How many possible combinations are there? 

 

 b.  Use the lock in part (a). 

  There are ______ possible outcomes for the first wheel. 

  There are ______ possible outcomes for the second wheel. 

  There are ______ possible outcomes for the third wheel. 

  How can you use multiplication to determine the number  
of possible combinations?  

 

 c. This lock is numbered from 0 to 39. Each combination  
uses three numbers in a right, left, right pattern. How  
many possible combinations are there? 

 d. This lock has 4 wheels. 

  Wheel 1: 0–9 Wheel 2: A–J 

  Wheel 3: K–T Wheel 4: 0–9 

  How many possible combinations  
are there? 

 

1 ACTIVITY: Comparing Combination Locks 

 
 Lesson Plans
 Complete Materials List

Technology Teacher
for theogy 

000

1000

10
10
10

10 × 10 × 10 = 1000 combinations

64,000 combinations

10,000 combinations

999
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Laurie’s Notes

Activity 2
• If students have usernames and passwords for computers or any other 

aspect of school, be sure to discuss this.
• In this activity, the students are not considering the username, only the 

password.
• Point out that the passwords are not case sensitive, meaning the letters 

could be either upper- or lower-case.
 If students have diffi culty getting started, ask a simpler question such as, 
“How many passwords are possible using just 2 digits, 0 to 9?” 
100: 00, 01, 02, 03, . . . , 99

• Remind students that the digit “0” is included so there are 10 possible 
digits when numbers are considered.

• As with Activity 1, the numbers or letters can be repeated.
• For parts (c) and (d), you might have students describe how to fi nd the 

answer instead of having them actually compute the answer.

• If time permits, have students convert their answer of minutes to a larger 
unit of time such as hours, days, and years.

10.4 Record and Practice Journal

Differentiated Instruction
Visual
When solving counting problems like 
part (a) in Activity 2, have students write 
blanks to represent each outcome.

Step 1: Write 4 blanks to show that 
the password has 4 digits.

   

Step 2: Because there are 10 choices 
for each of the digits, write:

 10 10 10 10   

Step 3: Multiply all of the values 
together to get 10,000 different 
possible passwords.

Closure
• Exit Ticket: Help the teachers get their paychecks by determining how 

many different combinations there are for a lock that has 3 dials, each 
one containing the digits 0 through 4. 5 ⋅ 5 ⋅ 5 = 125

 e. For which lock is it most difficult to guess the combination? Why? 

 

 

Work with a partner. Which password requirement is most secure? Explain 
your reasoning. Include the number of different passwords that are possible 
for each requirement. 

 a. The password must have four digits. 

 

 

 

 

 b. The password must have five digits. 

 

 

 

 

 c. The password must have six letters.  

 

 

 

 

 d. The password must have eight 
digits or letters. 

 

 

2 ACTIVITY: Comparing Password Security 

Username:

Password:

Sign in

2335

funnydog

Username:

Password:

Sign in

06772

rascal1007

Username:

Password:

Sign in

AFYYWP

supergrowl

Username:

Password:

Sign in

7TT3PX4W

jupitermars

What Is Your Answer? 
 3. IN YOUR OWN WORDS How can you find the number of possible 

outcomes of one or more events? 

 

 

 

 

 4. SECURITY A hacker uses a software program to guess the passwords  
in Activity 2. The program checks 600 passwords per minute. What is  
the greatest amount of time it will take the program to guess each of the 
four types of passwords? 

 a. four digits 

 

 

 

 b. five digits 

 

 

 

 c. six letters 

 

 

 

 d. eight digits or letters 

 

 

 

lock in part (c)

10,000 passwords

100,000 passwords

308,915,776 
passwords

2,821,109,907,456 passwords; 
The password requirement in 
part (d) is most secure.

Sample answer: You can use an 
organized list, a table, a tree diagram, 
or multiplication.

16 minutes 40 seconds

166 minutes 40 seconds

514,859 minutes 38 seconds, 
or about 358 days

4,701,849,846 minutes, 
or about 8946 years
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Work with a partner. Which password requirement is most secure? 
Explain your reasoning. Include the number of different passwords that 
are possible for each requirement.

a.  The password must have four digits.

b.  The password must have fi ve digits.

c.  The password must have six letters.

d.  The password must have eight 
digits or letters.

ACTIVITY: Comparing Password Security22

 3.  IN YOUR OWN WORDS How can you fi nd the number of possible 
outcomes of one or more events?

 4.  SECURITY A hacker uses a software program to guess the 
passwords in Activity 2. The program checks 600 passwords 
per minute. What is the greatest amount of time it will take the 
 program to guess each of the four types of passwords?

  Use what you learned about the total number of possible outcomes 
of one or more events to complete Exercise 5 on page 425.

Username:

Password:

Sign in

2335

funnydog

Username:

Password:

Sign in

06772

rascal1007

Username:

Password:

Sign in

AFYYWP

supergrowl

Username:

Password:

Sign in

7TT3PX4W

jupitermars

View as 
Components
What is the 
number of possible 
outcomes for each 
character of the 
password? Explain. 

Math 
Practice
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Lesson10.4
Lesson Tutorials

EXAMPLE Finding a Sample Space11
You randomly choose a crust and style of pizza. Find the sample space. 
How many different pizzas are possible?

Use a tree diagram to fi nd the sample space.

  There are 8 different outcomes in the sample space. 
So, there are 8 different pizzas possible.

 1.  WHAT IF? The pizza shop adds a deep dish crust. Find the 
sample space. How many pizzas are possible?

The set of all possible outcomes of one or more events is called the 
sample space.

You can use tables and tree diagrams to fi nd the sample space of two 
or more events.

Study Tip
The Fundamental 
Counting Principle can 
be extended to more 
than two events.

Exercises 6 and 7

Fundamental Counting Principle

An event M has m possible outcomes. An event N has n possible 
outcomes. The total number of outcomes of event M followed by 
event N is m × n.

 Crust Style Outcome

  Hawaiian Thin Crust Hawaiian

  Mexican Thin Crust Mexican

 
Thin

 Pepperoni Thin Crust Pepperoni

  Veggie Thin Crust Veggie

  Hawaiian Stuffed Crust Hawaiian

  Mexican Stuffed Crust Mexican

 
Stuffed

 Pepperoni Stuffed Crust Pepperoni

  Veggie Stuffed Crust Veggie

Another way to fi nd the total number of possible outcomes is to use the 
Fundamental Counting Principle.

Crust
 Thin Crust
 Stuffed Crust

Style
 Hawaiian
 Mexican
 Pepperoni
 Veggie

Mexican
Pepperoni

 V Veggiee

Key Vocabulary
sample space, p. 422
Fundamental 
 Counting Principle, 
 p. 422
compound event, 
 p. 424
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Laurie’s Notes
Introduction
Connect
• Yesterday: Students explored how the number of choices on locks and 

in passwords affected the total number of combinations possible. 
(MP4, MP6)

• Today: Students will fi nd the number of outcomes of compound events.

Motivate
• Display 3 different cups on your desk. I like to use a ceramic cup, a travel 

mug, and a foam cup. In addition, have a tea bag and hot cocoa mix.
• Pose to students: You are thirsty. You have three different cups to select 

from and two different beverages.
“How many different ways can I select a cup and a beverage?” The 
answer of 6 may or may not be obvious. Hold up the travel mug and tea 
bag, and then the travel mug and cocoa. Repeat for the other two cups.
“How many different ways if I add another cup, say a heavy plastic 
cup?” 8
“How many different ways if I add another beverage, say coffee?” 9

Lesson Notes
Discuss
• Today’s lesson is about outcomes of one event followed by one or more 

other events.
• Defi ne sample space. Give examples.

Example 1
Refer to the pizza shop menu and ask, “How many types of crust are 
available?” two Write the possible crusts with space between them 
as shown.
“For either crust, how many different styles of pizza can you order?”
four List the four styles with each crust using the tree diagram as shown.

• MP4 Model with Mathematics: The tree diagram helps students visualize 
the 8 outcomes in the sample space.

• Extension: Add a size to each (10” and 14”). Have students determine the 
number of possible outcomes. 16

• Ask a volunteer to share his or her thinking about the question.

• Write the Fundamental Counting Principle.
• Revisit previous problems to see if the Fundamental Counting Principle 

gives the same answer.

Goal  Today’s lesson is using 
sample spaces and the total number of 
possible outcomes to fi nd probabilities 
of compound events.

Extra Example 1
At a sub shop, you can choose ham, 
turkey, or roast beef on either white or 
wheat bread. You randomly choose a 
meat and bread. Find the sample space. 
How many subs are possible?  
ham on white bread,
ham on wheat bread,
turkey on white bread,
turkey on wheat bread,
roast beef on white bread,
roast beef on wheat bread; 6

1. thin crust Hawaiian,
thin crust Mexican,
thin crust pepperoni,
thin crust veggie,
stuffed crust Hawaiian,
stuffed crust Mexican,
stuffed crust pepperoni,
stuffed crust veggie,
deep dish Hawaiian,
deep dish Mexican,
deep dish pepperoni,
deep dish veggie; 12

 
 Lesson Tutorials
 Lesson Plans
 Answer Presentation Tool

Technology Teacher
for theogy 
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Laurie’s Notes

Example 2
• Use a number cube and coin to model this example.
• Work through the example using each method.
• Discuss the effi ciency of using the Fundamental Counting Principle instead 

of using a table. If you only need to know the number of outcomes, the 
Fundamental Counting Principle should be used. The table, however, 
shows the sample space instead of just the number of outcomes.
 “Is the answer the same if the coin is fl ipped fi rst followed by rolling the 
number cube?” yes; The order changes but the number of outcomes is 
the same.

• FYI: Standard 7.SP.8 mentions organized lists. Lists generated from 
tables and tree diagrams like those in Examples 1 and 2 are examples of 
organized lists.

Example 3
• Ask a volunteer to tell how many of each type of clothing is shown in 

the picture.
• In working through this question there will be students who suggest that 

certain shoes would not be worn with certain jeans, and so on. Remind 
students that the question is, “How many different outfi ts can be made, not 
would you wear the outfi t.”
 “Would you want to make a tree diagram or table to answer this question? 
Explain.” no; It would take a long time to list the possible outcomes. The 
Fundamental Counting Principle is more effi cient in fi nding the number of 
different outfi ts possible.

• Question 2 could be modeled using a spinner and fi ve pieces of paper.

English Language Learners
Writing
Pair or group English speakers with 
English learners. Have each group 
of students write a problem involving 
the Fundamental Counting Principle. 
On a separate sheet of paper, have 
the groups show a detailed solution 
to their problem. Next, have groups 
exchange their problems with other 
groups. Students in each group should 
work together to solve the problem they 
receive. Both groups should meet to 
discuss the problems and solutions.

Extra Example 2
Find the total number of possible 
outcomes of rolling two number cubes.
6 × 6 = 36

2. 20

3. 100

Extra Example 3
How many different outfi ts can you 
make from 5 T-shirts, 3 pairs of jeans, 
and 2 pairs of shoes? 5 × 3 × 2 = 30
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EXAMPLE Finding the Total Number of Possible Outcomes22

Find the total number of possible outcomes of rolling a number cube 
and fl ipping a coin.

Method 1:  Use a table to fi nd the sample space. Let H = heads 
and T = tails.

1H 2H 3H 4H 5H 6H

1T 2T 3T 4T 5T 6T

  There are 12 possible outcomes.

Method 2:  Use the Fundamental Counting Principle. Identify the 
number of possible outcomes of each event.

 Event 1: Rolling a number cube has 6 possible outcomes.

 Event 2: Flipping a coin has 2 possible outcomes.

 6 × 2 = 12 Fundamental Counting Principle

   There are 12 possible outcomes.

EXAMPLE Finding the Total Number of Possible Outcomes33
How many different outfi ts can you make from the T-shirts, jeans, 
and shoes in the closet?

Use the Fundamental Counting Principle. Identify the number of 
possible outcomes for each event.

 Event 1: Choosing a T-shirt has 7 possible outcomes.

 Event 2: Choosing jeans has 4 possible outcomes.

 Event 3: Choosing shoes has 3 possible outcomes.

 7 × 4 × 3 = 84 Fundamental Counting Principle

  So, you can make 84 different outfi ts.

 2.  Find the total number of possible  outcomes of 
spinning the spinner and choosing a number 
from 1 to 5.

 3.   How many different outfi ts can you make from 4 T-shirts, 
5 pairs of jeans, and 5 pairs of shoes?

Exercises 8 –11
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424 Chapter 10  Probability and Statistics

A compound event consists of two or more events. As with a single 
event, the probability of a compound event is the ratio of the number 
of favorable outcomes to the number of possible outcomes.

EXAMPLE Finding the Probability of a Compound Event44

EXAMPLE Finding the Probability of a Compound Event55

In Example 2, what is the probability of rolling a number greater 
than 4 and fl ipping tails?

There are two favorable outcomes in the sample space for rolling a 
number greater than 4 and fl ipping tails: 5T and 6T.

 P(event) =   
number of favorable outcomes

   ———   
number of possible outcomes

  

 P(greater than 4 and tails) =   
2

 — 
12

   Substitute.

  =   
1

 — 
6

   Simplify.

  The probability is   
1

 — 
6

  , or 16   
2

 — 
3

   %.

You fl ip three nickels. What is the probability of fl ipping two heads 
and one tails?

Use a tree diagram to fi nd the sample space. Let H = heads and 
T = tails.

There are three favorable outcomes in the sample space for fl ipping two 
heads and one tails: HHT, HTH, and THH.

 P(event) =   
number of favorable outcomes

   ———   
number of possible outcomes

  

 P(2 heads and 1 tails) =   
3

 — 
8

   Substitute.

  The probability is   
3

 — 
8

  , or 37.5%.

 4.  In Example 2, what is the probability of rolling at most 
4 and fl ipping heads?

 5.  In Example 5, what is the probability of fl ipping at least 
two tails? 

 6.  You roll two number cubes. What is the probability of 
rolling double threes?

 7.  In Example 1, what is the probability of choosing a 
stuffed crust Hawaiian pizza?

Exercises 15–24

H HHHHH

HHHHHT T

HHHH

H TTTTH

H

TTT H

T T T

H HHHHT

T H

T

HHHT T

HHHH

H

H

T

T 

H 

T 

TTTH TTT H

T TTTT T

HH

TT

H

T
HHH

H

T

TT

HHH
H

T
 

H

T

HHH

TT
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Laurie’s Notes

Closure
• Writing Prompt:  The Fundamental Counting Principle is used to . . . 

Tree diagrams and tables can be used to . . .

Discuss
• Defi ne a compound event. Refer to fi rst three examples and explain that 

they all involved compound events. Tell students that the next step is to 
determine probabilities of compound events.

• Defi ne the probability of a compound event: the ratio of the number of 
favorable outcomes to the number of possible outcomes.

Example 4
“How many possible outcomes are there when you roll a number cube 
and fl ip a coin as in Example 2?” 12
“How many favorable outcomes are there for rolling a number greater 
than 4 and fl ipping tails? Explain.” There are 2 favorable outcomes, 5T 
and 6T.

• So, P (rolling greater than 4 and fl ipping tails) =   2 — 
12

   =   1 — 
6
  .

• Students should now see the value in creating tree diagrams and tables to 
fi nd sample spaces. When fi nding probabilities, it can help easily identify 
the number of favorable outcomes and number of possible outcomes.

Example 5
• MP4: Read the problem and ask students to draw a tree diagram to fi nd the 

sample space. The tree diagram makes the number of favorable outcomes 
and the number of possible outcomes easy to fi nd.
 “If you use the Fundamental Counting Principle, how many possible 
outcomes are there?” 2 ⋅ 2 ⋅ 2 = 8

• Continue to work the problem as shown.

• Common Error: In Exercise 6, students often say that there are 12 possible 
outcomes (6 + 6) instead of 36 possible outcomes (6 × 6).

• Extension: Ask students to fi nd the probability of randomly selecting the 
green T-shirt, green jeans, and green shoes in Example 3. Rather than list 
the sample space, they should reason that there is only 1 favorable 

 outcome, so the probability is   1 — 
84

  .

Extra Example 4
In Example 2, what is the probability 
of rolling an even number and fl ipping 
heads? 25%

Extra Example 5
You fl ip three dimes. What is the 
probability of fl ipping three heads? 
12.5%

4. 
1

 — 
3

  , or 33   
1

 — 
3

  %

5. 
1

 — 
2

  , or 50%

6. 
1

 — 
36

  , or about 2   
7

 — 
9

  %

 7.   
1

 — 
8

  , or 12.5%
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Assignment Guide and Homework Check

Level Day 1 
Activity
Assignment

Day 2 
Lesson
Assignment

Homework
Check

Basic 5, 31–33 1–4, 7–25 odd 7, 11, 17, 23, 25

Average 5, 31–33
1–4, 7–13 odd, 
14–28 even

7, 11, 18, 22, 26

Advanced 5, 31–33
1–4, 6–12 even, 
13, 14–30 even

10, 18, 24, 26, 28

Accelerated 1–5, 6–12 even, 13, 14–30 even, 31–33 10, 18, 24, 26, 28

Common Errors
• Exercises 8 –11 Students may add the number of possible outcomes for 

each event rather than multiply them. Remind them that the total number 
of outcomes of two or more events is found by multiplying the number of 
possible outcomes of each event.

10.4 Record and Practice Journal

5. 125,000

6. Sample space: 
Miniature golf 1 p.m.–3 p.m., 
Miniature golf 6 p.m.–8 p.m., 
Laser tag 1 p.m.–3 p.m., 
Laser tag 6 p.m.–8 p.m., 
Roller skating 1 p.m.–3 p.m., 
Roller skating 6 p.m.–8 p.m.; 
6 possible outcomes

7. Sample space: Realistic Lion, 
Realistic Bear, Realistic 
Hawk, Realistic Dragon, 
Cartoon Lion, Cartoon Bear, 
Cartoon Hawk, Cartoon 
Dragon; 8 possible outcomes

8. 21 9. 20

10. 24 11. 60

12. See Additional Answers.

13. The possible outcomes of 
each question should be 
multiplied, not added. 
The correct answer is 
2 × 2 × 2 × 2 × 2 = 32.

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

 1. A sample space is the set 
of all possible outcomes 
of an event. Use a table or 
tree diagram to list all the 
possible outcomes.

 2. An event M has m possible 
outcomes and event N has 
n possible outcomes. The 
total number of outcomes 
of event M followed by 
event N is m × n.

 3. You could use a 
tree diagram or the 
Fundamental Counting 
Principle. Either way, the 
total number of possible 
outcomes is 30.

 4. Sample answer: choosing 
two marbles from a bag

 1. Use a tree diagram to find the total number of possible outcomes. 

   

 

 

 

Use the Fundamental Counting Principle to find the total number of 
possible outcomes. 

 2.  3.  

 

 

 

 

 

You spin the spinner and flip a coin. Find the probability of the events. 

 4. Spinning a 2 and flipping tails 

 

 

 5. Spinning a 7 and flipping heads 

 

 

 6. Not spinning a 4 and flipping tails 

 

 

 

Photos 

Size Wallet, 4 by 6, 5 by 7,  
8 by 10, 11 by 14, 16 by 20 

Finish Matte, Glossy 

Edits Red eye, Black and white, 
Crop 

 

Laptops 

Hard 
Drive 250 GB, 320 GB, 500 GB 

Style HD, LCD 

Color Black, White, Red, Blue, 
Pink, Green, Purple 

 

Bed Sheets 

Size Twin, Twin XL, Full, 
Queen, King 

Style Solid, Patterned 

Twin

S P

Twin XL

S P

Full

S P

Queen

S P

King

S P

36 42

  
1

 — 
10

  , or 10%

0

  
2

 — 
5

  , or 40%
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 Section 10.4  Compound Events 425

Exercises10.4
Help with Homework

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

 5.  COMBINATIONS The lock is numbered from 0 to 49. Each 
combination uses three numbers in a right, left, right pattern. 
Find the total number of possible combinations for the lock.

Use a tree diagram to fi nd the sample space and the total number 
of possible outcomes.

 6.  7. 

  
Birthday Party

Event
Miniature golf, Laser tag, 

Roller skating

Time
1:00 p.m.– 3:00 p.m.,  
6:00 p.m.– 8:00 p.m.

  
New School Mascot

Type Lion, Bear, Hawk, Dragon

Style Realistic, Cartoon

Use the Fundamental Counting Principle to fi nd the total number of possible outcomes.

 8.  9. 

  

 Beverage

Size Small, Medium, Large

Flavor
Root beer, Cola, Diet cola, 

Iced tea, Lemonade, 
Water, Coffee

  
MP3 Player

Memory 2 GB,  4 GB,  8 GB,  16 GB

Color
Silver, Green, Blue, 

Pink, Black

 10.  11. 

  

 Clown

Suit Dots, Stripes, Checkers board

Wig One color, Multicolor

Talent
Balloon animals, Juggling, 

Unicycle, Magic

  
Meal

Appetizer
Nachos, Soup, Spinach dip, 

Salad, Fruit

Entrée
Chicken, Beef, 
Spaghetti, Fish

Dessert Cake, Cookies, Ice cream

22

11

33

1.  VOCABULARY What is the sample space of an event? How can you fi nd the 
sample space of two or more events?

2.  WRITING Explain how to use the Fundamental 
Counting Principle.

3.  WRITING Describe two ways to fi nd the total number 
of possible outcomes of spinning the spinner and 
rolling the number cube.

4.  OPEN-ENDED Give a real-life example 
of a compound event.

V I D E O
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426 Chapter 10  Probability and Statistics

 12.  NOTE CARDS A store sells three types of note cards. There are three sizes of each 
type. Show two ways to fi nd the total number of note cards the store sells.

 13.  ERROR ANALYSIS A true-false quiz has fi ve questions. 
2 + 2 + 2 + 2 + 2 = 10

  You can answer the quiz 
in 10 different ways.

✗Describe and correct the error in using the 
Fundamental Counting Principle to fi nd the total 
number of ways that you can answer the quiz.

 14.  CHOOSE TOOLS You randomly choose one of the 
marbles. Without replacing the fi rst marble, you 
choose a second marble.

 a.  Name two ways you can fi nd the total number 
of possible outcomes.

 b.  Find the total number of possible outcomes.

You spin the spinner and fl ip a coin. Find the probability of the compound event. 

 15. Spinning a 1 and fl ipping heads

 16. Spinning an even number and fl ipping heads

 17. Spinning a number less than 3 and fl ipping tails

 18. Spinning a 6 and fl ipping tails

 19. Not spinning a 5 and fl ipping heads

 20. Spinning a prime number and not fl ipping heads

You spin the spinner, fl ip a coin, then spin the spinner again. Find the 
probability of the compound event. 

 21. Spinning blue, fl ipping heads, then spinning a 1

 22.  Spinning an odd number, fl ipping heads, then 
spinning yellow

 23.  Spinning an even number, fl ipping tails, then spinning 
an odd number

 24.  Not spinning red, fl ipping tails, then not spinning an 
even number

 25.  TAKING A TEST You randomly guess the answers to two questions on a 
multiple-choice test. Each question has three choices: A, B, and C.

 a.  What is the probability that you guess the correct answers to 
both questions?

 b.  Suppose you can eliminate one of the choices for each question. 
How does this change the probability that your guesses are correct?

21

5 4

3

3

21

3

44

55

ms_red pe_1004.indd   426ms_red pe_1004.indd   426 2/2/15   9:43:12 AM2/2/15   9:43:12 AM



T-426

Common Errors
• Exercises 15 –24 Students may fi nd the probability of each individual 

event. Remind them that they are fi nding the probability of a compound 
event, so they need to fi nd the ratio of the number of favorable outcomes 
to the number of possible outcomes using tables, tree diagrams, or the 
Fundamental Counting Principle.

14. a. tree diagram or the 
Fundamental Counting 
Principle 

 b. 12 possible outcomes

15. 
1

 — 
10

  , or 10% 16. 
1

 — 
5

  , or 20%

17. 
1

 — 
5

  , or 20% 18. 0, or 0%

19. 
2

 — 
5

  , or 40% 20. 
3

 — 
10

  , or 30%

21. 
1

 — 
18

  , or 5   
5

 — 
9

  %

22. 
1

 — 
9

  , or 11  
1

 — 
9

  %

23. 
1

 — 
9

  , or 11  
1

 — 
9

  %

24. 
2

 — 
9

  , or 22   
2

 — 
9

  %

25. a. 
1

 — 
9

  , or about 11.1%

 b. It increases the 
probability that your 

  guesses are correct to   
1

 — 
4

  , 

  or 25%, because you are 
only choosing between 
2 choices for each 
question.

26. a. 
1
 — 

100
  , or 1%

 b. It increases the 
probability that your 
choice is correct to

  
1

 — 
25

  , or 4%, because each 

  digit could be 0, 2, 4, 6, 
or 8.

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

English Language Learners
Pair Activity
Give pairs of students one or two 
problems similar to Example 4. Each pair 
is responsible for reaching a consensus 
on the answers. This will allow English 
learners to ask questions or explain 
concepts to another student.
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27. See Additional Answers.

28. See Taking Math Deeper.

29. See Additional Answers.

30. 10 ways

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

Reteaching and Enrichment Strategies

If students need help. . . If students got it. . . 

Resources by Chapter
 • Practice A and Practice B
 • Puzzle Time
Record and Practice Journal Practice
Differentiating the Lesson
Lesson Tutorials
Skills Review Handbook

Resources by Chapter
 • Enrichment and Extension
 • Technology Connection
Start the next section

 31. Sample answer: adjacent: 
∠XWY and ∠ ZWY, 
∠XWY and ∠XWV; 
vertical: ∠VWX and 
∠YWZ, ∠YWX and ∠VWZ

 32. Sample answer: adjacent: 
∠LJM and ∠LJK, 
∠LJM and ∠NJM; 
vertical: ∠KJL and ∠PJN, 
∠PJQ and ∠MJL

 33. B

Taking Math Deeper

Use the Fundamental Counting Principle.

Number of choices for 1st car: 8
Number of choices for 2nd car: 7
Number of choices for 3rd car: 6
Number of choices for 4th car: 5
Number of choices for 5th car: 4
Number of choices for 6th car: 3
Number of choices for 7th car: 2
Number of choices for 8th car: 1

So, the total number of ways to arrange the cars 
in the train is

 8! = 8 ⋅ 7 ⋅ 6 ⋅ 5 ⋅ 4 ⋅ 3 ⋅ 2 ⋅ 1 = 40,320.

Factorials are used to count the number of permutations of n objects. 
Later in the study of probability, students will learn that there are n! 
ways to order n objects.

Solve A Simpler Problem: Let’s suppose there are only 3 train cars. We 
can list the 3! = 6 ways as follows.

11

22

33

Exercise 28
This problem can be used to introduce students to a new mathematical 
term: factorial. If n is any whole number, then n factorial, written as n!, 
is defi ned to be

n ⋅ (n − 1) ⋅ (n − 2) ⋅ . . . ⋅ 3 ⋅ 2 ⋅ 1.

Mini-Assessment
1.  Use a tree diagram to fi nd the sample 

space and the total number of 
possible outcomes.

 

Snack
Fruit Apple, Banana, Pear
Drink Water, Iced tea, Milk

 AW, AI, AM, BW, BI, BM, PW, PI, 
PM; 9

2.  Use the Fundamental Counting 
Principle to fi nd the total number 
of possible outcomes.

 

Shirt
Size S, M, L, XL

Color White, Blue, Red, 
Black, Gray

Style T-shirt, Dress shirt

 40

3. What is the probability of randomly 
choosing a banana and milk in 

 Question 1? 11  1 — 
9
   %

That’s a lot
of ways!
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Name two pairs of adjacent angles and two pairs of vertical angles in 
the fi gure. (Section 7.1)

 31. 

W
X

Y
Z

V  32. 

J
Q

K

LMN

P

 33.  MULTIPLE CHOICE A drawing has a scale of 1 cm : 1 m. What is the scale factor 
of the drawing? (Section 7.5)

  ○A   1 : 1 ○B   1 : 100 ○C  10 : 1 ○D   100 : 1

 26. PASSWORD You forget the last two digits of your password for a website.

 a. What is the probability that you randomly choose the correct digits?

 b.  Suppose you remember that both digits are even. How does this change 
the probability that your choices are correct?

 27.  COMBINATION LOCK The combination lock has 
3 wheels, each numbered from 0 to 9. 

 a.  What is the probability that someone randomly 
guesses the correct combination in one attempt? 

 b.  You try to guess the combination by writing fi ve 
different numbers from 0 to 999 on a piece of 
paper. Explain how to fi nd the probability that the 
correct combination is written on the paper.

 28.  TRAINS Your model train has one engine and eight train cars. Find the 
total number of ways you can arrange the train. (The engine must be fi rst.)

 29.  REPEATED REASONING You have been assigned a 9-digit 
identifi cation number.

 a.  Why should you use the Fundamental Counting Principle instead 
of a tree diagram to fi nd the total number of possible identifi cation 
numbers?

 b. How many identifi cation numbers are possible?

 c.  RESEARCH Use the Internet to fi nd out why the possible number of 
Social Security numbers is not the same as your answer to part (b).

 30.  
Problem
Solving
Problem
Solving  From a group of 5 candidates, a committee of 3 people is 

  selected. In how many different ways can the committee be selected?
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Independent and Dependent Events10.5

Work with a partner. Using the same marbles from Activity 1, randomly 
draw two marbles from the bag.

 a.  Complete the tree diagram. Let G = green and P = purple. 
Find the probability that both marbles are green.

  Is this event more likely than the event in Activity 1? Explain.

 b.  Does the probability of getting a green marble on the second draw 
depend on the color of the fi rst marble? Explain.

ACTIVITY: Drawing Marbles from a Bag (Without Replacement)22

 What is the difference between dependent 

and independent events?

Work with a partner. You have three marbles in a bag. 
There are two green marbles and one purple marble. 
Randomly draw a marble from the bag. Then put the 
marble back in the bag and draw a second marble.

 a.  Complete the tree diagram. Let G = green and 
P = purple. Find the probability that both marbles 
are green.

 b.  Does the probability of getting a green marble on the second 
draw depend on the color of the fi rst marble? Explain.

ACTIVITY: Drawing Marbles from a Bag (With Replacement)11

First draw:

Second draw:

GG

First draw:

Second draw:

GP

Probability and Statistics
In this lesson, you will
●  identify independent and 

dependent events.
●  use formulas to 

fi nd probabilities of 
independent and 
dependent events.
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Activity Notes
Activity 1 and Activity 2
• MP4 Model with Mathematics: The tree diagrams are used in the 

activities to help compute the theoretical probabilities.
• Common Error: Students read the tree diagram incorrectly and think 

a person is drawing nine times in Activity 1 and six times in Activity 2. 
Remind students that the fi rst horizontal row of marbles displays the 
possible outcomes of the fi rst draw and the second horizontal row displays 
the possible outcomes of the second draw.
 “On the fi rst draw, you will either draw a green marble or a purple marble. 
Why does the tree diagram show more than just one of each?” There are 
two different green marbles that could be drawn and only one purple.

• Teaching Tip: Use the labels green marble 1 and green marble 2 to help 
students recognize why you need two greens and one purple in the tree 
diagram for the fi rst draw.
 “When you do replace the marble, are the probabilities on the second 
draw the same as on the fi rst draw? Explain.” yes; There are the same 
marbles in the bag each time.

 “When you do not replace the marble, are the probabilities on the second 
draw the same as on the fi rst draw? Explain.” no; There are only two 
marbles instead of three to draw from. The probability of the second draw 
depends upon the fi rst marble drawn. 

 “For Activity 1, what is the probability of drawing 2 purple marbles? for 

Activity 2?”   1 — 
9
  , 0

Introduction
Standards for Mathematical Practice
• MP6 Attend to Precision: Mathematically profi cient students try to 

communicate precisely to others. In the activities today, students should 
pay attention to whether there is replacement after an event. This will be 
important in defi ning independent and dependent events in the lesson.

Motivate
• Hand two volunteers a bag containing 2 red and 2 blue cubes (any similar 

objects will work). The goal is to draw twice and to end up with two of the 
same color. The only difference is that person A replaces the cube after 
the fi rst draw and person B does not replace the cube after the fi rst draw. 
So, Person A is always drawing 1 out of 4 items. Person B is drawing 1 out 
of 4 items, and then 1 out of 3 items.

• Have each person do 10 trials and gather data. This should help students 
start to see a pattern.

• Big Idea: The probability on the second draw depends upon what is drawn 
on the fi rst draw when you do not replace the cube.

• Draw a tree diagram to show the difference between Person A and 
Person B. This will help students read the tree diagrams in the activity.

Common Core State Standards
7.SP.8a Understand that, just as with 
simple events, the probability of a 
compound event is the fraction of 
outcomes in the sample space for which 
the compound event occurs.
7.SP.8b Represent sample spaces 
for compound events using methods 
such as organized lists, tables and 
tree diagrams. For an event described 
in everyday language, identify the 
outcomes in the sample space which 
compose the event.

Previous Learning
Students have used samples spaces to 
fi nd probabilities of compound events.

10.5 Record and Practice Journal

Essential Question What is the difference between dependent and 
independent events? 

 

Work with a partner. You have three marbles in a bag. There are two green 
marbles and one purple marble. Randomly draw a marble from the bag. 
Then put the marble back in the bag and draw a second marble. 

 a. Complete the tree diagram. Let G Green and P Purple.= =  Find the 
probability that both marbles are green. 

 

 

 

 

 b. Does the probability of getting a green marble on the second draw depend 
on the color of the first marble? Explain. 

 

Work with a partner. Using the same marbles from Activity 1, randomly draw 
two marbles from the bag. 

 a. Complete the tree diagram. Let G Green and P Purple.= =  Find the 
probability that both marbles are green. 

   

 

 

 

 

  Is this event more likely than the event in Activity 1? Explain. 

 b. Does the probability of getting a green marble on the second draw depend 
on the color of the first marble? Explain. 

1 ACTIVITY: Drawing Marbles from a Bag (With Replacement) 

2 ACTIVITY: Drawing Marbles from a Bag (Without Replacement) 

 
 Lesson Plans
 Complete Materials List

Technology Teacher
for theogy 

  
4

 — 
9

  
First Draw:

Second Draw:

GGGG

G

GG

G

GP

P

GG

G

GP

P

PG

G

PG

G

PP

P

  
1

 — 
3

  
First draw:

Second draw:

GPGG

G

GP

P

GG

G

PG

G

PG

G

no

yes

no
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Activity 3
• Students will now collect the data for the same events described in 

Activities 1 and 2. The experimental probabilities should be close to the 
theoretical probabilities.  

• Explain that in part (a), you cannot draw two marbles at once. You draw 
one, replace it, and draw again. There are three possibilities: two green 
marbles (GG), one of each color (GP), or two purple marbles (PP).

• In part (b), it does not matter if you draw one marble followed by another, 
or if you draw two at one time. The result is the same. This drawing 
procedure eliminates the possibility of drawing two purple marbles (PP).

• Have pairs of students hold up the results of each experiment so that bar 
graphs can be analyzed visually.
 MP6: “For the fi rst experiment, compare the lengths of the three bars. 
What do you notice? Interpret your answer.” The GG bar and the GP bar 
are about the same length. The PP bar is not very tall, maybe about a 
fourth as tall as either of the other bars. So, you are as likely to draw 
two greens as you are to draw one of each color, and you are 4 times 
more likely to draw two greens or one of each color as you are to draw 
two purples.

 MP6: “For the second experiment, compare the lengths of the bars. What 
do you notice? Interpret your answer.” The PP bar length is 0 because it is 
not a possible outcome. The GP bar should be about twice as long as the 
GG bar, so you are twice as likely to draw one of each color as you are to 
draw two greens.

• In Question 4, student language may not be precise at this point. Students 
may only be comfortable describing the difference in dependent and 
independent events in terms of purple and green marbles.

• Questions 5–7 will help extend student knowledge of independent and 
dependent events to other contexts.

• Question 8 is important in helping students discover the multiplication 
rule for independent and dependent events, which will be formalized in 
the lesson.

10.5 Record and Practice Journal

Differentiated Instruction
Kinesthetic
Before class, choose three books to 
put on your desk. Ask 3 students to 
each choose a book by writing the title 
on a piece of paper. Then ask another 
3 students to select a book, one at 
a time, and take them back to their 
seats. Discuss when the selection of 
the books involved replacement (The 
students wrote their choice.) and when 
the selection of books did not involve 
replacement (The students took the 
books to their desks.).

Closure
• You have a deck of playing cards (4 suits, 13 cards in each suit). Give an 

example of dependent events and independent events using the deck 
of cards.

 Sample answer:
  Dependent events—draw one card, set it aside, then draw another

Independent events—draw one card, replace it, then draw another

 

Work with a partner. Conduct two experiments using two green marbles (G) 
and one purple marble (P). 

 a. In the first experiment, randomly draw one  
marble from the bag. Put it back. Draw a  
second marble. Repeat this 36 times. Record  
each result. Make a bar graph of your results. 

 

 

 

 

 

 b. In the second experiment, randomly draw two  
marbles from the bag 36 times. Record each  
result. Make a bar graph of your results. 

 

 

 

 

 

 c. For each experiment, estimate the probability of drawing two green marbles. 

 

 

 d. Which experiment do you think represents dependent events? Which 
represents independent events? Explain your reasoning. 

GG  

GP  

PP  

3 ACTIVITY: Conducting an Experiment 

GG  

GP  

PP  

Fr
eq

u
en

cy

1st Experiment Results

15

20

25

0

5

10

30

35

40

GG GP PP

Result

Fr
eq

u
en

cy

2nd Experiment Results

15

20

25

0

5

10

30

35

40

GG GP PP

Result

What Is Your Answer? 
 4. IN YOUR OWN WORDS What is the difference between dependent and 

independent events? Describe a real-life example of each. 

   

   

   

In Questions 5 –7, tell whether the events are independent or dependent. 
Explain your reasoning. 

 5. You roll a 5 on a number cube and spin blue on a spinner. 

   

   

   

 6. Your teacher chooses one student to lead a group, and then chooses another 
student to lead another group. 

   

   

   

 7. You spin red on one spinner and green on another spinner. 

   

   

   

 8. In Activities 1 and 2, what is the probability of drawing a green marble on 
the first draw? on the second draw? How do you think you can use these 
two probabilities to find the probability of drawing two green marbles? 

   

   

   

Check students’ work.

Check students’ work.

Check students’ work.

The second experiment represents dependent 
events. The fi rst experiment represents 
independent events.

dependent events: occurrence of one event will 
affect the occurrence of another event
independent events: occurrence of one event 
will not affect the occurrence of another event

independent

dependent

independent

Activity 1:   2 — 
3

  ;   2 — 
3

  ; fi nd the product of the probabilities

Activity 2:   2 — 
3

  ;   1 — 
2

  ; fi nd the product of the probabilities

mscc_red_te_1005.indd   429mscc_red_te_1005.indd   429 5/6/15   9:13:49 AM5/6/15   9:13:49 AM



 Section 10.5  Independent and Dependent Events 429

Work with a partner. Conduct two experiments.

 a.  In the fi rst experiment, randomly draw one marble 
from the bag. Put it back. Draw a second marble. 
Repeat this 36 times. Record each result. Make a bar 
graph of your results.

 b.  In the second experiment, randomly draw two 
marbles from the bag 36 times. Record each result. 
Make a bar graph of your results.

Fr
eq

u
en

cy

First Experiment Results

15

20

25

0

5

10

30

35

40

GG GP PP

Result
Fr

eq
u

en
cy

Second Experiment Results

15

20

25

0

5

10

30

35

40

GG GP PP

Result

 c.  For each experiment, estimate the probability of drawing 
two green marbles.

 d.  Which experiment do you think represents dependent events? 
Which represents independent events? Explain your reasoning.

ACTIVITY: Conducting an Experiment33

 4.  IN YOUR OWN WORDS What is the difference between dependent 
and independent events? Describe a real-life example of each.

In Questions 5−7, tell whether the events are independent or dependent. 
Explain your reasoning.

 5. You roll a 5 on a number cube and spin blue on a spinner.

 6. Your teacher chooses one student to lead a group, and then chooses 
another student to lead another group.

 7. You spin red on one spinner and green on another spinner.

 8. In Activities 1 and 2, what is the probability of drawing a green marble on 
the fi rst draw? on the second draw? How do you think you can use these 
two probabilities to fi nd the probability of drawing two green marbles?

  Use what you learned about independent and dependent events 
to complete Exercises 3 and 4 on page 433.

Use Defi nitions
In what other 
mathematical 
context have you 
seen the terms 
independent and 
dependent? How 
does knowing these 
defi nitions help 
you answer the 
questions in 
part (d)?

Math 
Practice
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Lesson10.5
Lesson Tutorials

Compound events may be independent events or dependent events. 
Events are independent events if the occurrence of one event does 
not affect the likelihood that the other event(s) will occur.

Key Vocabulary
independent events, 
 p. 430
dependent events, 
 p. 431

Probability of Independent Events

Words  The probability of two or more independent events is 
the product of the probabilities of the events.

Symbols  P(A and B) = P(A) ⋅ P(B)

 P(A and B and C ) = P(A) ⋅ P(B) ⋅ P(C )

EXAMPLE Finding the Probability of Independent Events11
You spin the spinner and fl ip the coin. What is the probability of 
spinning a prime number and fl ipping tails?

The outcome of spinning the spinner does not affect the outcome of 
fl ipping the coin. So, the events are independent.

 P (prime) =   
3

 — 
5

  

 P (tails) =   
1

 — 
2

  

Use the formula for the probability of independent events.

 P(A and B) = P(A) ⋅ P(B)

 P(prime and tails) = P(prime) ⋅ P(tails)

  =   
3

 — 
5

   ⋅   
1

 — 
2

   Substitute.

  =   
3

 — 
10

   Multiply.

  The probability of spinning a prime number and fl ipping tails 

 is   
3

 — 
10

  , or 30%.

 1.  What is the probability of spinning a multiple of 2 and 
fl ipping heads?Exercises 5–8

There are 3 prime numbers (2, 3, and 5).

There is a total of 5 numbers.

There is 1 tails side.

There is a total of 2 sides.

1

5
4 3

2

ms_red pe_1005.indd   430ms_red pe_1005.indd   430 2/2/15   9:45:05 AM2/2/15   9:45:05 AM



T-430

Laurie’s Notes
Introduction
Connect
• Yesterday: Students developed an understanding of the difference 

between independent events and dependent events. (MP4, MP6)
• Today: Students will use a formal defi nition to compute theoretical 

probabilities of independent events and dependent events.

Motivate
• Tell students that the bag contains slips of paper with each of their names. 

You will draw two names. The fi rst name you draw will not have homework 
tonight (or wins a pencil). The second name you draw will get 5 bonus 
points on the test (or wins a certifi cate for an ice cream in the cafeteria).

• Draw and reveal the fi rst name. Now slowly put the piece of paper back 
in the bag and wait for student reaction. They should recognize that they 
have greater probability of winning if the piece of paper is not replaced.

Lesson Notes
Discuss
• Write the defi nition of independent events on the board.
• Relate the defi nition to drawing cards from a deck. If you replace a drawn 

card before drawing again, the events are independent.

• Write the Key Idea on the board. Note that the probability of independent 
events is not defi ned in terms of two events only, it can be extended to 
three or more events by continuing to multiply.

• The formulas may seem daunting to students because of all the symbols. 
Be sure to use the words along with the notation.

Example 1
• MP4 Model with Mathematics: Use a spinner and a coin to model the 

example. If you do not have a spinner, sketch one on a transparency and 
use a paper clip, anchored at the center with a pen, as your spinner. You 
could also use an online simulator.
 “Are the two events independent? Explain.” yes; The outcome of the 
spinner does not affect the outcome of fl ipping the coin.

• Students should know that a prime number is a number greater than 1 that 
is divisible by only two numbers, itself and 1, and that a composite number 
is a number having two or more prime factors.
 “What numbers on the spinner are prime?” 2, 3, and 5

• Write the formula for fi nding the probability of independent events. You are 
fi nding the probability of spinning a prime and fl ipping tails. This is not the 
same as spinning a prime or fl ipping tails.

• Connection: Drawing a tree diagram will help students see the probability 
of spinning a multiple of 2 and fl ipping heads.

Goal  Today’s lesson is identifying 
and fi nding probabilities of independent 
events and dependent events.

Extra Example 1
In Example 1, what is the probability 
of spinning a composite number and 

fl ipping tails?   1 — 
10

  

 1.   
1

 — 
5

  

 
 Lesson Tutorials
 Lesson Plans
 Answer Presentation Tool

Technology Teacher
for theogy 
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Discuss
• Write the defi nition of dependent events on the board. 
• Relate the defi nition to drawing cards from a deck. If you do not replace a 

drawn card before drawing again, the events are dependent.
• Explain that you can fi nd probabilities of dependent events using a formula 

that is similar to the formula for the probability of independent events, 
except that the probability of the second event has been affected by the 
occurrence of the fi rst event.

• Write the Key Idea on the board. Again, be sure to use the words along 
with the notation.

• Demonstrate the formula using four cards, two with even numbers and 
two with odd numbers. Ask what the probability of randomly drawing two 
even-numbered cards would be without replacement. The size of the 
sample space is 4 for the fi rst draw but only 3 for the second draw. The 
occurrence of the fi rst event (drawing an even-numbered card) affects the 
likelihood of the second event (drawing another even-numbered card). So, 

 the probability of drawing both even-numbered cards would be   2 — 
4
   ⋅   1 — 

3
   =   1 — 

6
  .

Example 2
• Representation: Select fi ve students to be the relatives and six students to 

be the friends. Give each relative a card marked with an R, and give each 
friend a card marked with an F. The whole class is the audience. Find the 
probability of choosing a relative. Then fi nd the probability of choosing a 
friend after a relative is chosen. Finally, multiply the two probabilities.

 “Of the 100 audience members, how many are not you, your relatives, or 
your friends?” 100 − 12 = 88

English Language Learners
Group Activity
To assist English learners in 
understanding the concepts and ideas 
presented in this chapter, provide them 
with the opportunity to interact, discuss, 
and listen in a group situation.

2. 
58

 — 
75

  , or about 77.3%

Extra Example 2
In Example 2, what is the probability that 
one of your friends is chosen fi rst, and 

then you are chosen second?   1
 — 

1650
  , or 

about 0.061%
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Events are dependent events if the occurrence of one event does affect 
the likelihood that the other event(s) will occur.

Probability of Dependent Events

Words  The probability of two dependent events A and B is the 
probability of A times the probability of B after A occurs.

Symbols  P(A and B) = P(A) ⋅ P(B after A)

EXAMPLE Finding the Probability of Dependent Events22
People are randomly chosen to be game show contestants from 
an audience of 100 people. You are with 5 of your relatives and 
6 other friends. What is the probability that one of your relatives 
is chosen fi rst, and then one of your friends is chosen second?

Choosing an audience member changes the number of audience 
members left. So, the events are dependent.

P(relative) =   
5
 — 

100
   =   

1
 — 

20
  

P(friend) =   
6

 — 
99

   =   
2

 — 
33

  

Use the formula for the probability of dependent events.

 P(A and B) = P(A) ⋅ P(B after A)

P(relative and friend) = P(relative) ⋅ P(friend after relative)

  =   
1

 — 
20

   ⋅   
2

 — 
33

   Substitute.

  =   
1
 — 

330
   Simplify.

  The probability is   
1
 — 

330
  , or about 0.3%.

 2.  What is the probability that you, your relatives, and your friends 
are not chosen to be either of the fi rst two contestants?Exercises 9–12

There are 5 relatives.

There are 6 friends.

There is a total of 100 audience members.

There is a total of 99 audience members left.
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Exercises 18–22

EXAMPLE Finding the Probability of a Compound Event33
A student randomly guesses the answer for each of the 
multiple-choice questions. What is the probability of answering 
all three questions correctly?

Choosing the answer for one question does not affect the choice for the 
other questions. So, the events are independent.

Method 1: Use the formula for the probability of independent events.

P(#1 and #2 and #3 correct) =  P(#1 correct) ⋅ P(#2 correct) ⋅ 
P(#3 correct)

  =   
1

 — 
5

   ⋅   
1

 — 
5

   ⋅   
1

 — 
5

   Substitute.

  =   
1
 — 

125
   Multiply.

    The probability of answering all three questions 

  correctly is   
1
 — 

125
  , or 0.8%.

Method 2: Use the Fundamental Counting Principle.

  There are 5 choices for each question, so there are 
5 ⋅ 5 ⋅ 5 = 125 possible outcomes. There is only 1 way 
to answer all three questions correctly.

 P(#1 and #2 and #3 correct) =   
1
 — 

125
  

  The probability of answering all three questions 

  correctly is   
1
 — 

125
  , or 0.8%.

 3.  The student can eliminate Choice A for all three questions. 
What is the probability of answering all three questions 
correctly? Compare this probability with the probability in 
Example 3. What do you notice?

1. In what year did the United States gain independence from Britain?

A. 1492  B. 1776  C. 1788  D. 1795  E. 2000

3. In what year did the Boston Tea Party occur?

A. 1607  B. 1773  C. 1776  D. 1780  E. 1812

2. Which amendment to the Constitution grants citizenship to all persons born
    in the United States and guarantees them equal protection under the law?

A. 1st  B. 5th  C. 12th  D. 13th  E. 14th
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Closure
• Exit Ticket: You and your friend are among 5 volunteers to help distribute 

workbooks. What is the probability that your teacher randomly selects you 

 and your friend to distribute the workbooks?   1 — 
10

  , or 10%

Example 3
• Note that this example involves more than two events.

 “Do you think it is wise to randomly guess on a true-false test or a 
multiple-choice test?” Answers will vary.

• Explain that this question is an example of guessing on a 3-question 
multiple-choice test with each question having 5 possible responses.

• You might have students try to answer the questions before fi nding the 
probability. B; E; B

• Work through the problem using both methods.
• MP3a Construct Viable Arguments: To make sure that students understand 

probabilities of independent and dependent events, ask them why they 
would or would not use a tree diagram or table to fi nd the probabilities in 
Examples 1–3.

• The goal of this question is for students to recognize how the probability 
changes when a choice can be eliminated from each example.

• Extension: Ask students which choices they could eliminate from the 
questions and why.

Extra Example 3
A true-false quiz has 4 questions. What 
is the probability of randomly guessing 
and answering all of the questions 

correctly?   1 — 
16

  , or 6.25%

3. 
1

—
64

 ; The probability 

of getting the correct 
answer increases when 
there are only four 
choices.
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Assignment Guide and Homework Check

Level Day 1 
Activity
Assignment

Day 2 
Lesson
Assignment

Homework
Check

Basic 3, 4, 27–30 1, 2, 5–25 odd 7, 11, 15, 19

Average 3, 4, 27–30 1, 2, 5–21 odd, 24, 26 7, 11, 15, 19, 24

Advanced 3, 4, 27–30
1, 2, 6–12 even, 13, 
14–26 even

10, 16, 22, 24

Accelerated 1–4, 6–12 even, 13, 14–26 even, 27–30 10, 16, 22, 24

Common Errors
• Exercises 3 and 4 Students may mix up independent and dependent 

events or may have diffi culty determining which type of event it is. Remind 
them that independent events are where you do two different things or 
events where you start over before the next trial. Dependent events have 
at least one less possible outcome after the fi rst event.

• Exercises 5–12 Students may fi nd the probabilities of each individual 
event. Remind them that they are fi nding the probability of a 
compound event.

10.5 Record and Practice Journal

3. independent; The outcome 
of the fi rst roll does not 
affect the outcome of the 
second roll.

4. dependent; Your friend’s 
lane number cannot be the 
same as your lane number. 
So, your friend’s lane 
number depends on your 
lane number.

5. 
1

 — 
8

   6. 
1

 — 
4

  

7. 
3

 — 
8

   8. 
3

 — 
8

  

9. 
1

 — 
42

   10. 
1

 — 
14

  

11. 
2

 — 
21

   12. 
2

 — 
7

  

13. The two events are 
dependent, so the probability 

of the second event is   
1

 — 
3

  .

P(red and green) =   
1

 — 
4

   ⋅   
1

 — 
3

   =   
1

 — 
12

  

14. dependent; The second draw 
is affected by the fi rst draw.

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

 1. What is the probability of 
choosing a 1 and then a 

  blue chip?;     
1

 — 
15

  ;   
1

 — 
10

  

 2. For independent events, 
fi nd the probability of 
the fi rst event, fi nd the 
probability of the second 
event, and then multiply. 
For dependent events, 
fi nd the probability of 
the fi rst event, fi nd the 
probability of the second 
event after the fi rst event 
occurs, and then multiply.

You roll a number cube twice. Find the probability of the events. 

 1. Rolling a 3 twice 2. Rolling an even number and a 5 

 

 3. Rolling an odd number and a 2 or a 4 4. Rolling a number less than 6 and a 3 or a 1 

 

You randomly choose a letter from a hat with the letters A through J. 
Without replacing the first letter, you choose a second letter. Find the 
probability of the events. 

 5. Choosing an H and then a D 6. Choosing a consonant and then an E or an I 

 

 7. Choosing a vowel and then an F 8. Choosing a vowel and then a consonant 

 

 9. You have 3 clasp bracelets, 4 watches, and 5 stretch bracelets. You randomly 
choose two from your jewelry box. What is the probability that you will choose 
2 watches? 

 

 

You flip a coin, and then roll a number cube twice. Find the probability of 
the event. 

 10. Flipping heads, rolling a 5, and rolling a 2 

 

 11. Flipping tails, rolling an odd number, and rolling a 4 

 

 12. Flipping tails, rolling a 6 or a 1, and rolling a 3 

 

 13. Flipping heads, not rolling a 2, and rolling an even number 

 

  
1

 — 
36

  

  
1

 — 
6

  

  
1

 — 
12

  

  
5

 — 
18

  

  
1

 — 
90

  

  
7

 — 
30

  

  
1

 — 
11

  

  
1

 — 
72

  , or about 1.39%

  
1

 — 
24

  , or about 4.17%

  
1

 — 
36

  , or about 2.8%

  
5

 — 
24

  , or about 20.8%

  
7

 — 
45

  

  
1

 — 
30
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Exercises10.5

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

1.  DIFFERENT WORDS, SAME QUESTION You randomly 
choose one of the chips. Without replacing the fi rst 
chip, you choose a second chip. Which question is 
different? Find “both” answers.

What is the probability of choosing a 1 and then a blue chip?

What is the probability of choosing a 1 and then an even number?

What is the probability of choosing a green chip and then a chip that is not red?

What is the probability of choosing a number less than 2 and then an even number?

2.  WRITING How do you fi nd the probability of two events A and B when 
A and B are independent? dependent?

Tell whether the events are independent or dependent. Explain.

 3.  You roll a 4 on a number cube. Then you roll an even number on a different 
number cube.

 4.  You randomly draw a lane number for a 100-meter race. Then your friend 
randomly draws a lane number for the same race.

You spin the spinner and fl ip a coin. Find the probability of the compound event.

 5. Spinning a 3 and fl ipping heads

 6. Spinning an even number and fl ipping tails

 7. Spinning a number greater than 1 and fl ipping tails

 8. Not spinning a 2 and fl ipping heads

You randomly choose one of the tiles. Without 
replacing the fi rst tile, you choose a second tile. 
Find the probability of the compound event.

 9. Choosing a 5 and then a 6

 10. Choosing an odd number and then a 20

 11.  Choosing a number less than 7 and then a multiple of 4

 12. Choosing two even numbers

p

1

3

4

2

1
11

22

Help with Homework
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434 Chapter 10  Probability and Statistics

13.  ERROR ANALYSIS Describe and correct 
the error in fi nding the probability.

  

14.  LOGIC A bag contains three marbles. Does the tree 
diagram show the outcomes for independent or 
dependent events? Explain.

15.  EARRINGS A jewelry box contains two gold hoop earrings and 
two silver hoop earrings. You randomly choose two earrings. 
What is the probability that both are silver hoop earrings?

16.  HIKING You are hiking to a ranger station. There is 
one correct path. You come to a fork and randomly 
take the path on the left. You come to another fork 
and randomly take the path on the right. What is the 
probability that you are still on the correct path?

17.  CARNIVAL At a carnival game, you 
randomly throw two darts at the 
board and break two balloons. What 
is the probability that both of the 
balloons you break are purple?

You spin the spinner, fl ip a coin, then spin the spinner again. 
Find the probability of the compound event.

18. Spinning a 4, fl ipping heads, then spinning a 7

19.  Spinning an odd number, fl ipping heads, then spinning a 3

20.  Spinning an even number, fl ipping tails, then spinning an 
odd number

21. Not spinning a 5, fl ipping heads, then spinning a 1

22.  Spinning an odd number, not fl ipping heads, then not spinning a 6

  You randomly choose one of the 
marbles. Without replacing the fi rst 
marble, you choose a second marble. 
What is the probability of choosing 
red and then green?

 P(red and green) =   1 — 
4

   ⋅   1 — 
4

   =   1 — 
16

  

✗

Second DrawFirst Draw

GR

GB

RG

RB

BG

BR

You

19

8
7

6 5
4

3

2222222
33

ms_red pe_1005.indd   434ms_red pe_1005.indd   434 2/2/15   9:45:24 AM2/2/15   9:45:24 AM



T-434

Common Errors
• Exercise 17 Students may forget to decrease both the number of 

favorable outcomes and the number of possible outcomes by 1 when 
fi nding the probability of the second dart hitting a purple balloon. Remind 
them that the second throw has 1 less favorable outcome and 1 less 
possible outcome.

• Exercises 18–22 Students may fi nd the probabilities of each individual 
event. Remind them that they are fi nding the probability of a 
compound event.

15. 
1

 — 
6

  , or about 16.7%

16. 
1

 — 
4

  , or 25%

17. 
2

 — 
35

  

18. 
1
 — 

162
  , or about 0.62%

19. 
5
 — 

162
  , or about 3.1%

20. 
10

 — 
81

  , or about 12.3%

21. 
4

 — 
81

  , or about 4.9%

22. 
20

 — 
81

  , or about 24.7%

23. 
3

 — 
4

  

24. 51.2%

25. a. If you and your best friend 
were in the same group, 
then the probability that 
you both are chosen 
would be 0 because only 
one leader is chosen from 
each group. Because the 
probability that both you 
and your best friend are 

  chosen is   
1
 — 

132
  , you and 

  your best friend are not in 
the same group.

 b. 
1

 — 
11

   c. 23

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

Differentiated Instruction
Vocabulary
Some students may have diffi culty 
understanding how the independence 
or dependence of events affects 
probability. Allow students to 
experiment with bags containing similar 
small objects, as in the marble activity. 
Have them draw three objects from 
the bag with and without replacement 
and then compare probabilities. Ask 
volunteers to present their results to 
the class.
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26. See Taking Math Deeper.

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

Reteaching and Enrichment Strategies

If students need help. . . If students got it. . . 

Resources by Chapter
 • Practice A and Practice B
 • Puzzle Time
Record and Practice Journal Practice
Differentiating the Lesson
Lesson Tutorials
Skills Review Handbook

Resources by Chapter
 • Enrichment and Extension
 • Technology Connection
Start the next section

 27. See Additional Answers.

 28. 

208 1108

508

  obtuse scalene

 29. 
508

808508

  acute isosceles

 30. C

Taking Math Deeper

a. How can the probability of getting both answers correct be 25%?

  Because 25% =   1 — 
4
  , you need two probabilities whose product is   1 — 

4
  . 

  By eliminating all but 2 of the choices in each question, the 
probability of randomly guessing the correct answer to both 
questions is

  P =   1 — 
2
   ⋅   1 — 

2
   =   1 — 

4
  .

b. How can the probability of getting both answers correct be 8  1 — 
3
  %?

 Because 8  1 — 
3
  % =   1 — 

12
  , you have to fi nd the different

 ways that you can multiply two probabilities to

 get   1 — 
12

  . As it turns out, there is only one way. You

 eliminate 1 of the choices to one question and
eliminate 2 of the choices to another question.
Then, the probability is

  P =   1 — 
4 

  ⋅   1 — 
3
   =   1 — 

12
  .

You might consider using this as an opportunity to talk about test-taking 
strategies. It should seem clear to students that the more choices you 
can eliminate, the greater your chance for a higher score.

1111

1122

33

Exercise 26
This is an example of the strategy Working Backward.

Mini-Assessment
You spin the spinner and fl ip a 
coin. Find the probability of the 
compound event.

1. Spinning a fi ve and fl ipping tails   1 — 
18

  

2.  Spinning an odd number and fl ipping 

 heads   5 — 
18

  

A bag holds six chips numbered 
1– 6. Without replacing the fi rst chip, 
you choose a second chip. Find the 
probability of the compound event.
3.  Choosing an even number and then 

 choosing an odd number   3 — 
10

  

4.  Choosing a number less than 3 and 
then choosing a number greater 

 than 3   1 — 
5
  

1. Who was the oldest?

A. Ned  B. Yvonne C. Sun Li D. Angel E. Dusty

2. What city was Stacey from?

A. Raleigh B. New York C. Roanoke D. Dallas E. San Diego

Strategy
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 Section 10.5  Independent and Dependent Events 435

23.  LANGUAGES There are 16 students in your 
Spanish class. Your teacher randomly chooses 
one student at a time to take a verbal exam. 
What is the probability that you are not one 
of the fi rst four students chosen?

24. SHOES Twenty percent of the shoes in a 
factory are black. One shoe is chosen and 
replaced. A second shoe is chosen and 
replaced. Then a third shoe is chosen. What is the probability that none of the 
shoes are black?

25.  PROBLEM SOLVING Your teacher divides your class into two groups, 
and then randomly chooses a leader for each group. The probability 

that you are chosen to be a leader is   
1

 — 
12

  . The probability that both 

you and your best friend are chosen is   
1
 — 

132
  .

a. Is your best friend in your group? Explain.

b. What is the probability that your best friend is chosen as a group leader?

c. How many students are in the class?

26.   After ruling out some of the answer choices, you randomly 

guess the answer for each of the story questions below.

a. How can the probability of getting both answers correct be 25%?

b. How can the probability of getting both answers correct be 8  
1

 — 
3

  %?

1. Who was the oldest?

A. Ned  B. Yvonne C. Sun Li D. Angel E. Dusty

2. What city was Stacey from?

A. Raleigh B. New York C. Roanoke D. Dallas E. San Diego

Draw a triangle with the given angle measures. Then classify the triangle. (Section 7.3)

 27. 30°, 60°, 90° 28. 20°, 50°, 110° 29. 50°, 50°, 80°

 30.  MULTIPLE CHOICE Which set of numbers is in order from least to 
greatest? (Section 6.2)

  ○A     
2

 — 
3

  , 0.6, 67% ○B   44.5%,   
4

 — 
9

  , 0.4 — 6 

  ○C   0.269, 27%,   
3

 — 
11

   ○D   2   
1

 — 
7

  , 214%, 2. — 14 
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436 Chapter 10  Probability and Statistics

Lesson Tutorials

A simulation is an experiment that is designed to reproduce the 
conditions of a situation or process. Simulations allow you to study 
situations that are impractical to create in real life.

Key Vocabulary
simulation, p. 436

EXAMPLE Simulating Outcomes That Are Equally Likely11

EXAMPLE Simulating Outcomes That Are Not Equally Likely22

A couple plans on having three children. The gender of each child is 
equally likely. (a) Design a simulation involving 20 trials that you can 
use to model the genders of the children. (b) Use your simulation to 
fi nd the experimental probability that all three children are boys.

 a.  Choose an experiment that has two equally likely outcomes for 
each event (gender), such as tossing three coins. Let heads (H) 
represent a boy and tails (T) represent a girl.

 b.  To fi nd the experimental probability, you need repeated trials of 
the simulation. The table shows 20 trials.

 P(three boys) =   
2

 — 
20

   =   
1

 — 
10

  

  The experimental probability is   
1

 — 
10

  , 0.1, or 10%.

There is a 60% chance of rain on Monday and a 20% chance of 
rain on Tuesday. Design and use a simulation involving 50 randomly 
generated numbers to fi nd the experimental probability that it 
will rain on both days.

Use the random number generator on a graphing calculator.  Randomly 
generate 50 numbers from 0 to 99. The table below shows the results.

Let the digits 1 through 6 in the tens place represent rain on Monday. 
Let digits 1 and 2 in the ones place represent rain on Tuesday. Any 
number that meets these criteria represents rain on both days. 

 P(rain both days) =   
7

 — 
50

  

  The experimental probability is   
7

 — 
50

  , 0.14, or 14%.

HHH occurred 2 times.

There is a total of 20 trials.

HTH HTT

HTT HTH

HTT TTT

HHH HTT

HTT TTT

HTT HTH

HTH HHH

HTT HTT

TTT HTH

HTH HTT

7 numbers meet the criteria.

There is a total of 50 trials.

Study Tip
In Example 2, the digits 
1 through 6 represent 
60% of the possible 
digits (0 through 9) 
in the tens place. 
 Likewise, the digits 1 
and 2 represent 20% 
of the possible digits 
in the ones place.

SimulationsSiSiExtension
10.5

52 66 73 68 75 28 35 47 48 2
16 68 49 3 77 35 92 78 6 6
58 18 89 39 24 80 32 41 77 21
32 40 96 59 86 1 12 0 94 73
40 71 28 61 1 24 37 25 3 25
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Common Core State Standards
7.SP.8c Design and use a simulation 
to generate frequencies for compound 
events.Introduction

Connect
• Yesterday: Students found probabilities of compound events. (MP4, MP6)
• Today: Students will perform simulations to fi nd probabilities of compound 

events.

Motivate
• It is near the end of the year and fi nal exams are coming. Tell students that 

you heard the history exam will include 10 true-false questions.
 “Assume you don’t read the questions. How do you think you could fi nd 
the probability of randomly guessing the correct answer to at least  7 
questions?” Students will have a range of ideas about this.

• Explain that this is an event that you probably don’t want to perform. 
Studying is a much better option. However, you can simulate the results.

Lesson Notes
Discuss
• Defi ne simulations and give an example. Explain that simulations should be 

kept simple, allowing you to repeatedly duplicate the results of an event.
• To perform a simulation: (a) state the situation, (b) describe a model that 

randomly generates appropriate outcomes, (c) use the model repeatedly 
and record the results, and (d) use the results to make a conclusion.

• Students know that experimental probability approximates theoretical 
probability as the number of trials increases. So, simulations can be 
designed to accurately approximate theoretical probabilities.

Example 1
 “How can you simulate an event that has two equally likely outcomes?” 
Answers will vary, but students will likely mention fl ipping coins.

• If time permits, students could use coins or an online tool to generate data.
 “If heads (H) represents a boy and tails (T) represents a girl, what outcome 
represents 3 boys?” HHH

• Students should view the data and interpret the fi rst few results.
• The table shows that 2 out of 20, or 10% of the results represent 3 boys.
• Extension: Ask students to use the table to fi nd the experimental 

probability that all three children are (a) girls and (b) of the same gender.

Example 2
 “Is it possible to simulate a situation with outcomes that are not equally 
likely?” Students may say no at fi rst. If you tell them to consider a number 
cube or different colors of marbles in a bag, they may change their minds.

• MP5 Use Appropriate Tools Strategically: In this simulation, a graphing 
calculator generates random whole numbers between 0 and 99 using the 
randInt function. The syntax is randInt(a,b,c) where a and b represent the 
range of numbers and c represents how many are generated. You can use 
the right arrow key to scroll through the results. Commands and syntax 
may vary for different graphing calculators.

Laurie’s Notes

Extra Example 1
A couple plans on having four children. 
The gender of each child is equally 
likely. 
 a. Design a simulation involving 25 

trials that you can use to model the 
genders of the children. Toss four 
coins, letting H = boy and T = girl.

 b. Use your simulation to fi nd the 
experimental probability that all four 
children have the same gender. 
Answers will vary, but should be 
close to 12.5%.

Extra Example 2
There is a 70% chance of snow on 
Thursday and a 40% chance of snow 
on Friday. Design and use a simulation 
involving 50 randomly generated 
numbers to fi nd the experimental 
probability that it will snow both days. 
Randomly generate 50 numbers from 0 
to 99 on a graphing calculator, let the 
digits 1–7 in the tens place represent 
snow on Thursday and let the digits 1– 4 
in the ones place represent snow in 
Friday; Answers will vary, but should be 
close to 28%.

Record and Practice Journal
Extension 10.5 Practice
 1–2. See Additional Answers.

Goal  Today’s lesson is performing 
simulations to fi nd probabilities of 
compound events.

 
 Lesson Tutorials
 Lesson Plans
 Answer Presentation Tool

Technology Teacher
for theogy 
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Laurie’s Notes

Example 2 (continued)
• Discuss the design of the simulation.

• Randomly generating a digit from 0–9 has 10 possible outcomes, each 
digit having a 10% probability of being generated.

• You can simulate rain on Monday (60% chance) using digits from 1– 6 
(60% probability of being generated).

• You can simulate rain on Tuesday (20% chance) using digits of 1 or 2 
(20% probability of being generated).

• One way to simulate the weather on both days is to generate random 
numbers between 0 and 99, letting the tens digit represent Monday and 
the ones digit represent Tuesday. Results with 1, 2, 3, 4, 5, or 6 in the 
tens place and 1 or 2 in the ones place represent rain on both days.

• The table shows that 14% of the results represent rain on both days.

Example 3
 “What is the chance that weather causes a school cancellation?” 50%

• MP5: The Study Tip shows how to randomly generate four-digit numbers in 
a spreadsheet. This could also be done using a graphing calculator.
 “If we randomly generate 50 numbers from 0 to 9999, what numbers 
represent school being canceled in at least three of the next four school 
years?” numbers with at least three of the four digits being 1, 2, 3, 4, or 5

• From the table, 17 out of 50, or 34% of the results represent a cancellation 
in at least three of the next four school years.

• Make sure students understand that assigning digits 1–5 to represent a 
school cancellation was arbitrary. They can use other digits, such as 0–4, or 
odd numbers. Have students repeat Examples 2 and 3 using different digits.

• Teaching Tip: Because the two outcomes are equally likely, you could also 
simulate by fl ipping coins. Have each student in a group of 4 fl ip a coin. 
If heads represents a cancellation and at least 3 heads result, school is 
cancelled three times in that four-year period. Have groups run several 
trials. Discuss the results.

PracticePractice
• Have students share their simulation design for Questions 1 and 2.
• Big Idea: Students need to understand that as you increase the number of 

trials in a simulation, the experimental probability better approximates the 
theoretical probability.

• Question 4 helps students see that simulations can help them approximate 
theoretical probabilities that are diffi cult to compute directly. Finding the 
theoretical probability in Example 3 is diffi cult, but manageable. However, 
it would be unmanageable for 5 or more school years.

Closure
• Exit Ticket: Design and use a simulation to fi nd the experimental 

probability that you correctly guess at least 7 of the 10 true-false questions 
in the Motivate.

• How does a probability of 15% in Example 2 or 25% in Example 3 change 
the simulation you design? How does it change the probabilities?

Extra Example 3
Each school year, there is a 20% 
chance that weather causes one or 
more days of school to be canceled. 
Design and use a simulation involving 50 
randomly generated numbers to fi nd the 
experimental probability that weather 
will cause school to be canceled in 
exactly two of the next fi ve school 
years. Randomly generate 50 fi ve-digit 
whole numbers in a spreadsheet, let the 
digits 1 and 2 represent a school year 
with a weather cancellation; Answers 
will vary, but should be close to 20% (the 
theoretical probability is 20.48%).

Mini-Assessment
1. You randomly guess on fi ve true-

false questions. Design and use a 
simulation to fi nd the experimental 
probability that you correctly answer 
exactly 3 questions. Sample answer: 
Toss fi ve coins 50 times, letting 
H = correct and T = incorrect, 
probability should be close to 31.25%.

2. Suppose 40% of the people in a 
shopping mall are willing to take a 
survey. Design and use a simulation 
to fi nd the experimental probability 
that out of the next 5 random 
shoppers, there will be 3 or more 
in a row that are willing to take 
the survey. Randomly generate 
50 fi ve-digit whole numbers in a 
spreadsheet, let the digits 1–4 
represent a customer willing to 
take the survey; Answers will vary, 
but should be close to 11% (the 
theoretical probability is 11.008%).

PracticePractice
 1–4.  See Additional Answers.
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 Extension 10.5  Simulations 437

EXAMPLE Using a Spreadsheet to Simulate Outcomes33
Each school year, there is a 50% chance that weather causes one or 
more days of school to be canceled. Design and use a simulation 
involving 50 randomly generated numbers to fi nd the experimental 
probability that weather will cause school to be canceled in at least 
three of the next four school years.

Use a random number table in a spreadsheet. Randomly generate 50 
four-digit whole numbers. The spreadsheet below shows the results.

Let the digits 1 through 5 represent school years with a cancellation. 
The numbers in the spreadsheet that contain at least three digits from 
1 through 5 represent four school years in which at least three of the 
years have a cancellation.

1
A B C D E F

2
3
4
5
6
7
8
9

10 3300
0797
4714
6951
7938
1719
4547
3024

7584

5454
3022
4511
0578
9551
0662
6220
1554
3805
3974

5351
9067
5115
5560
8552
1814
9497
2708
2725
8614

6319
2193
6952
0740
4321
6218
7530
1126
7320
2500

0387
6553
5609
4479
8043
2766
3036
9395
6487
4629

11

3762

P  (   cancellation in at least three   
of the next four school years

   )  =   
17

 — 
50

  

  The experimental probability is   
17

 — 
50

  , 0.34, or 34%.

Study Tip
To create a four-digit 
random number table 
in a spreadsheet, follow 
these steps.
1. Highlight the group 

of cells to use for 
your table.

2. Format the cells to 
display four-digit 
whole numbers.

3. Enter the formula 
RAND()*10000 into 
each cell.

17 numbers contain at least 
three digits from 1 to 5.

There is a total of 50 trials.

 1. QUIZ You randomly guess the answers to four true-false questions. (a) Design a simulation 
that you can use to model the answers. (b) Use your simulation to fi nd the experimental 
probability that you answer all four questions correctly.

 2. BASEBALL A baseball team wins 70% of its games. Assuming this trend continues, design 
and use a simulation to fi nd the experimental probability that the team wins the next three 
games.

 3. WHAT IF? In Example 3, there is a 40% chance that weather causes one or more days of 
school to be canceled each school year. Find the experimental probability that weather will 
cause school to be canceled in at least three of the next four school years.

 4. REASONING In Examples 1–3 and Exercises 1–3, try to fi nd the theoretical probability of the 
event. What do you think happens to the experimental probability when you increase the 
number of trials in the simulation?

Probability and Statistics
In this extension, you will
●  use simulations to fi nd 

experimental probabilities.
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10 Study Help

Make notetaking organizers to help you 
study these topics.

 1.  experimental probability

 2. theoretical probability

 3. Fundamental Counting Principle

 4. independent events

 5. dependent events

After you complete this chapter, make 
notetaking organizers for the following topics.

 6. sample

 7. population

You can use a notetaking organizer to write notes, vocabulary, and questions about a topic. 
Here is an example of a notetaking organizer for probability.

Graphic Organizer

Write
important
vocabulary
or formulas
in this
space.

Write your
notes about
the topic in
this space.

Write your
questions
about the
topic in
this space.

Probability

If P(event) = 0.25, the
event is unlikely.

A number that measures the
likelihood that an event will
occur

If P(event) = 0.75, the
event is likely.

If P(event) = 0, the
event is impossible.

Always between 0 and 1, inclusive

How do you find the probability of two or more events?

Can be written as a fraction,
decimal, or percent

If P(event) = 1, the
event is certain.

If P(event) = 0.5, the
event is equally likely to
happen or not happen.

“I am using a notetaking organizer to plan 
my autobiography.”
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List of Organizers
Available at BigIdeasMath.com

Comparison Chart
Concept Circle
Example and Non-Example Chart
Formula Triangle
Four Square
Idea (Defi nition) and Examples Chart
Information Frame
Information Wheel
Notetaking Organizer
Process Diagram
Summary Triangle
Word Magnet
Y Chart

About this Organizer
A Notetaking Organizer can be used to 
write notes, vocabulary, and questions 
about a topic. In the space on the left, 
students write important vocabulary 
or formulas. In the space on the right, 
students write their notes about the 
topic. In the space at the bottom, 
students write their questions about the 
topic. A notetaking organizer can also 
be used as an assessment tool, in which 
blanks are left for students to complete. 

Sample Answers
1. 

How can I find the probability of an event without doing an 
experiment?

Experimental Probability

Probability that is based on 
repeated trials of an
experiment

P(event) = ––––––––––––
number of times
the event occurs

total number 
of trials

Example: You flip a coin 100 
times. You flip heads 52 times 
and tails 48 times. The 
experimental probabilites are

P(heads) =  –––  = 0.52 = 52%,    

and

P(tails) =  –––  = 0.48 = 48%.

52
100

48
100

Experiment: an
investigation or a 
procedure that has 
varying results

Outcomes: the possible 
results of an experiment

Event: a collection of 
one or more outcomes

2. 

What if the possible outcomes are not equally likely?

Outcomes: the possible 
results of an experiment

Event: a collection of 
one or more outcomes

Favorable outcomes: the 
outcomes of a specific 
event

Theoretical Probability

The ratio of the number of 
favorable outcomes to the 
number of possible 
outcomes, when all possible 
outcomes are equally likely

P(event) = ––––––––––––––
number of 

favorable outcomes
number of

possible outcomes

Example: You flip a coin. The 
theoretical probability of 
flipping heads and the 
theoretical probability of 
flipping tails is
P(heads) = –, and

P(tails) = – .

1
2

1
2

 3–5. Available at BigIdeasMath.com.

 Editable Graphic Organizer

Technology Teacher
for theogy 
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Reteaching and Enrichment Strategies

If students need help. . . If students got it. . . 

Resources by Chapter
• Practice A and Practice B
• Puzzle Time

Lesson Tutorials
BigIdeasMath.com

Resources by Chapter
• Enrichment and Extension
• Technology Connection

Game Closet at BigIdeasMath.com
Start the next section

1. 2

2. 0

3. 4

4. 
3

 — 
10

  , or 30%

5. 
1

 — 
4

  , or 25%

6. 
3

 — 
4

  , or 75%

7. 0, or 0%

8. 
2

 — 
15

  , or about 13.3%

9. 
11

 — 
30

  , or about 36.7%

10. 
43

 — 
120

  , or about 35.8%

11. 1, or 100%

12. 12

13. 8

14. 
2

 — 
5

  , or 40%

15. 
1

 — 
10

  , or 10%

Alternative Quiz Ideas
100% Quiz Math Log
Error Notebook Notebook Quiz
Group Quiz Partner Quiz
Homework Quiz Pass the Paper

Group Quiz
Students work in groups. Give each group a large index card. Each group writes 
fi ve questions that they feel evaluate the material they have been studying. On 
a separate piece of paper, students solve the problems. When they are fi nished, 
they exchange cards with another group. The new groups work through the 
questions on the card.

 Online Assessment
 Assessment Book
 ExamView® Assessment Suite

Technology Teacher
for theogy 
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Quiz10.1– 10.5
Progress Check

You randomly choose one butterfl y. Find the number 
of ways the event can occur. (Section 10.1)

 1. Choosing red

 2. Choosing brown

 3. Choosing not blue

You randomly choose one paper clip 
from the jar. Find the probability of 
the event. (Section 10.2)

 4. Choosing a green paper clip

 5. Choosing a yellow paper clip

 6. Not choosing a yellow paper clip

 7. Choosing a purple paper clip

Use the bar graph to fi nd the experimental 
probability of the event. (Section 10.3)

 8. Rolling a 4

 9. Rolling a multiple of 3

 10. Rolling a 2 or a 3

 11. Rolling a number less than 7

Use the Fundamental Counting Principle to fi nd the total number of possible 
outcomes. (Section 10.4)

 12. Calculator

Type
Basic display, Scientifi c,

Graphing, Financial

Color Black, White, Silver

 13. Vacation

Destination
Florida, Italy, 

Mexico, England

Length 1 week, 2 weeks

    

 14.  BLACK PENS You randomly choose one of the pens 
shown. What is the theoretical probability of choosing 
a black pen? (Section 10.3)

 15.  BLUE PENS You randomly choose one of the fi ve pens 
shown. Your friend randomly chooses one of the 
remaining pens. What is the probability that you and 
your friend both choose a blue pen? (Section 10.5) 

e

6 Green
3 White
4 Red
2 Blue
5 Yellow

14

16

18

20

22

24

0
1 2 3 4 5 6

Number rolled

Ti
m

es
 r

o
lle

d
Rolling a Number Cube
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440 Chapter 10  Probability and Statistics

Samples and Populations10.6

 How can you determine whether a sample 

 accurately represents a population?

Work with a partner. When a sample is selected at random, each member of 
the population is equally likely to be selected. You want to know the favorite 
extracurricular activity of students at your school. Determine whether each 
method will result in a random sample. Explain your reasoning.

 a. You ask members of the school band.

 b. You publish a survey in the school newspaper.

 c. You ask every eighth student who enters the school in the morning.

 d. You ask students in your class.

ACTIVITY: Identifying Random Samples22

A population is an entire group of people or objects. A sample is a part of 
the population. You can use a sample to make an inference, or conclusion, 
about a population.

Work with a partner. Identify the population and the sample.

 a. 

The students 
in a school

 

The students in
a math class

 b. 

The grizzly bears with 
GPS collars in a park

 c.  d. 

All books in a library

  

10 fiction books
in a library

ACTIVITY: Identifying Populations and Samples11

All quarters 
in circulation

The grizzly bears
in a park

150 quarters

Identify a 
population.

Select a sample.
Interpret the data 

in the sample.
Make an inference 

about the population.

Sample InterpretationPopulation Inference

Probability and 
Statistics
In this lesson, you will
●  determine when samples 

are representative of 
populations.

●  use data from random 
samples to make 
predictions about 
populations.

ms_red pe_1006.indd   440ms_red pe_1006.indd   440 2/2/15   9:47:15 AM2/2/15   9:47:15 AM



T-440

Laurie’s Notes

Activity Notes
Activity 1
• Discuss student responses.

Activity 2
• Remind students that a survey is not the only way you can collect data 

from a sample, but it is likely the most common method.
 “What are the characteristics of a random sample?” Answers will vary.
 “Why do think a sample is taken instead of trying to survey an entire 
population?” You may not have the time, energy, or resources to do so.

• MP3: When students are fi nished, ask for volunteers to offer their 
reasoning about whether the method will result in a random sample.

Introduction
Standards for Mathematical Practice
• MP3 Construct Viable Arguments and Critique the Reasoning of 

Others: Mathematically profi cient students understand and use stated 
assumptions and previously established results in constructing arguments. 
They reason about data and make plausible arguments that take into 
account the context from which the data arose.

Motivate
• Conduct a quick survey of your class. Ask a couple of fun questions and 

then ask a math related question.
• How many of you can roll your tongue?
• Who likes spicy brown mustard better than yellow mustard?
• Can you simplify a fraction?

• Discuss each of these questions, who would ask the question, and why 
they might be asked. Point out the following:
• Tongue rolling is probably the most commonly used classroom example 

of a simple genetic trait in humans.
• This question doesn’t allow a person who doesn’t like mustard at all 

to answer.
• Teachers survey students all the time to help guide instruction.

Discuss
• Teacher Note: In Grade 6, students answered simple statistical questions 

about a data set. The fl owchart shows one of the basic principles of 
statistical reasoning, that a result from a sample can be used to make a 
generalization about the population from which it was selected.

• Defi ne population and sample. In the Motivate, the students in the school 
can be the population and the students in the math class are the sample.

• MP3: Students should be able to give examples of cases where a sample 
would be representative (eye color) and cases where it would not be 
representative of a population (favorite musical group/singer).

Common Core State Standards
7.SP.1 Understand that statistics can 
be used to gain information about a 
population by examining a sample of 
the population; generalizations about 
a population from a sample are valid 
only if the sample is representative 
of that population. Understand that 
random sampling tends to produce 
representative samples and support 
valid inferences.
7.SP.2 Use data from a random sample 
to draw inferences about a population 
with an unknown characteristic of 
interest. Generate multiple samples 
(or simulated samples) of the same size 
to gauge the variation in estimates 
or predictions.

Previous Learning
Students should know how to write and 
solve a proportion and how to interpret 
a circle graph.

10.6 Record and Practice Journal

10 fiction books
in a library

Essential Question How can you determine whether a sample 
accurately represents a population? 

A population is an entire group of people or objects. A sample is a part of the population. 
You can use a sample to make an inference, or conclusion, about a population. 

 

 

 

 

 

Work with a partner. Identify the population and the sample. 

 a.  b.  

 
 
 
 
 
 
 
 
 
 
 c.  d.  

 

1 ACTIVITY: Identifying Populations and Samples 

Identify a population. Select a sample. Interpret the data 
in the sample. 

Make an inference 
about the population. 

Population InferenceSample Interpretation 

The students in
a math class

The grizzly bears with 
GPS collars in a park

The grizzly bears
in a park

150 Quarters All quarters 
in circulation All books in a library

The students 
in a school

 
 Lesson Plans
 Complete Materials List

Technology Teacher
for theogy 

population population

population population

sample sample

sample sample
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Closure
• Exit Ticket: What survey question would you ask to fi nd out what 

vegetable should be served more often for the hot lunch program at 
your school? Answers will vary.

Activity 3
• Give students time to discuss each scenario with their partners.

 “Can the results in part (a) be used to draw a valid conclusion? Explain.” 
No; not everyone in the town may listen to the radio, only those who are 
really opposed to the new power plant may call the radio show, or it is 
possible that most of the people who call live close to the power plant.

 “Can the results in part (b) be used to draw a valid conclusion? Explain.” 
No; the sample size is too small.

 “Can the results in part (c) be used to draw a valid conclusion? Explain.” 
Yes; the sample size is large enough and randomly selected, and your 
conclusion is reasonable based on the results.

• MP2 Reason Abstractly and Quantitatively and MP3: Students should 
recognize that you can have a large sample or a random sample, and still 
not have one that accurately represents a population. Be sure students 
recognize the signifi cance of the size of the sample. When the sample 
size is large enough, random sampling tends to produce representative 
samples that can be used to draw valid inferences. 

• Ask volunteers to share their ideas for Question 5.

10.6 Record and Practice Journal

Differentiated Instruction
Visual
Ask students to discuss the pros and 
cons of showing survey results using 
visual representation. In Question 5, 
have students predict the types of 
visuals they would use to display and 
interpret their survey results.

 

Work with a partner. When a sample is selected at random, each member of 
the population is equally likely to be selected. You want to know the favorite 
extracurricular activity of students at your school. Determine whether each 
method will result in a random sample. Explain your reasoning. 

 a. You ask members of the school band. 

 

 

 b. You publish a survey in the school newspaper. 

 

 

 c. You ask every eighth student who enters the school in the morning. 

 

 

 d. You ask students in your class. 

 

 

 

Work with a partner. A new power plant is being built outside a town. In each 
situation below and on the next page, residents of the town are asked how they  
feel about the new power plant. Determine whether each conclusion is valid. 
Explain your reasoning. 

 a. A local radio show takes calls from 500 residents.  
The table shows the results. The radio station  
concludes that most of the residents of the town  
oppose the new power plant. 

 

2 ACTIVITY: Identifying Random Samples 

3 ACTIVITY: Identifying Representative Samples 

New Power Plant 

For 70 

Against 425 

Don’t know 5 

 b. A news reporter randomly surveys 2 residents  
outside a supermarket. The graph shows the  
results. The reporter concludes that the residents  
of the town are evenly divided on the new  
power plant. 

 

 

 

 c. You randomly survey 250 residents at a shopping mall.  
The table shows the results. You conclude that there  
are about twice as many residents of the town against  
the new power plant than for the new power plant. 

 

 

What Is Your Answer? 
 4. IN YOUR OWN WORDS How can you determine whether a sample accurately 

represents a population? 

 

 

 5. RESEARCH Choose a topic that you would like to ask people’s opinions 
about, and then write a survey question. How would you choose people to 
survey so that your sample is random? How many people would you survey? 
Conduct your survey and display your results. Would you change any part of 
your survey to make it more accurate? Explain.  

 

 

 6. Does increasing the size of a sample necessarily make the sample representative  
of a population? Give an example to support your explanation. 

 

For
50%

Against
50%

New Power Plant

New Power Plant 

For 32% 

Against 62% 

Don’t know 6% 

no

no

yes

no

not valid

not valid

valid

The sample is large enough, it is random, and 
it accurately represents the entire population.

Check students’ work.

no
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 Section 10.6  Samples and Populations 441

Work with a partner. A new power plant is being built outside a town. In 
each situation below, residents of the town are asked how they feel about 
the new power plant. Determine whether each conclusion is valid. Explain 
your reasoning.

 a.  A local radio show takes calls from 500  residents. 
The table shows the results. The radio station 
concludes that most of the residents of the town 
oppose the new  power plant.

For
50%

Against
50%

New Power Plant

 b.  A news reporter randomly surveys 2 residents 
outside a supermarket. The graph shows 
the results. The reporter concludes that the 
residents of the town are evenly divided on 
the new power plant.

 c.  You randomly survey 250 residents at a shopping 
mall. The table shows the results. You conclude 
that there are about twice as many residents of 
the town against the new power plant than for 
the new power plant.

There are many different ways to select a sample from a population. To make 
valid inferences about a population, you must choose a  random sample very 
carefully so that it accurately represents the population.

ACTIVITY: Identifying Representative Samples33

 4.  IN YOUR OWN WORDS How can you determine whether a sample 
accurately represents a population?

 5. RESEARCH Choose a topic that you would like to ask people’s opinions 
about, and then write a survey question. How would you choose people 
to survey so that your sample is random? How many people would you 
survey? Conduct your survey and display your results. Would you change 
any part of your survey to make it more accurate? Explain.

 6. Does increasing the size of a sample necessarily make the sample 
representative of a population? Give an example to support your 
explanation.

  Use what you learned about populations and samples to complete 
Exercises 3 and 4 on page 444.

Understand 
Quantities
Can the size of 
a sample affect 
the validity of a 
conclusion about 
a population?

Math 
Practice

New Power Plant

For 32%

Against 62%

Don’t know 6%

New Power Plant

For 70

Against 425

Don’t know 5
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Lesson10.6
Lesson Tutorials

An unbiased sample is representative of a population. It is selected at 
 random and is large enough to provide accurate data.

A biased sample is not representative of a population. One or more 
parts of the population are favored over others.

Key Vocabulary
population, p. 440
sample, p. 440
unbiased sample, 

p. 442
biased sample, p. 442

EXAMPLE Identifying an Unbiased Sample11
You want to estimate the number of students in a high school who ride 
the school bus. Which sample is unbiased?

○A  4 students in the hallway

 ○B  all students in the marching band

○C  50 seniors at random

 ○D   100 students at random 
during lunch

Choice A is not large enough 
to provide accurate data.

Choice B is not selected at random.

Choice C is not representative of the population because seniors 
are more likely to drive to school than other students.

Choice D is representative of the population, selected at random, 
and large enough to provide accurate data.

 So, the correct answer is ○D  .

 1. WHAT IF? You want to estimate the number of seniors in a high 
school who ride the school bus. Which sample is unbiased? Explain.

 2. You want to estimate the number of eighth-grade students in your 
school who consider it relaxing to listen to music. You randomly 
survey 15 members of the band. Your friend surveys every fi fth 
student whose name appears on an alphabetical list of eighth 
graders. Which sample is unbiased? Explain.

Exercises 5–7

The results of an unbiased sample are proportional to the results of the 
population. So, you can use unbiased samples to make predictions about 
the population. 

Biased samples are not representative of the population. So, you should 
not use them to make predictions about the population because the 
predictions may not be valid.
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Laurie’s Notes
Introduction
Connect
• Yesterday: Students identifi ed samples and populations. (MP2, MP3)
• Today: Students will identify biased and unbiased samples and determine 

whether a sample can be used to draw conclusions and make predictions 
about a population.

Motivate
• Tell students about something you read recently that reported, “Four 

out of fi ve students who responded to the survey said they should have 
more homework!”

• After students quiet down, restate what you read, omitting a few key 
words. “Four out of fi ve students said they should have more homework!”
 “How are the two claims different?” Students should recognize that 
you could survey 100 people, only 5 respond to the survey and 4 of the 5 
answered one way. 95 people did not respond. In the other scenario, 
80 of the 100 students answered one way.

Discuss
• Describe unbiased and biased samples. Give a few examples of each type.

Lesson Notes
Example 1
• Work through the problem and discuss why the fi rst three samples are 

not reasonable. 
“What other samples might not be reasonable?” Answers will vary.

• Neighbor Check: Have students work independently and then have their 
neighbors check their work. Have students discuss any discrepancies.

Discuss
“How do you think the results from an unbiased sample can be used to 
make predictions about a population?” Listen for students to suggest you 
can use a proportion.

• State that the results of an unbiased sample are proportional to the results 
of the population.

Goal  Today’s lesson is identifying 
biased and unbiased samples and 
determining whether a sample can be 
used to draw conclusions and make 
predictions about a population.

Extra Example 1
You want to know the number of 
students in your classroom who do 
their homework right after school. You 
survey every third student who arrives 
in the classroom.
 a.  What is the population of your 

survey? your class
 b.  What is the sample of your survey? 

every third student who arrives
 c.  Is the sample unbiased? Explain. 

Yes. The sample is selected at 
random, representative of the 
population, and large enough to 
provide accurate data.

1. C

2. Your friend’s sample is 
unbiased.

 
 Lesson Tutorials
 Lesson Plans
 Answer Presentation Tool

Technology Teacher
for theogy 
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Example 2
• MP3 Construct Viable Arguments and Critique the Reasoning of Others: 

Ask a volunteer to read part (a) and ask whether the conclusion is valid. 
Students should recognize that the sample is biased because the survey 
was not random—you only survey nearby residents.

• MP3: Ask a volunteer to read part (b) and ask whether the conclusion 
is valid. Students should recognize that the sample is random and large 
enough so it is an unbiased sample.
 “If there are 2000 residents in the town, then how many would you expect 
to be in favor of the new sign?” 40% of 2000, or 800 residents

Example 3
• Read and discuss the information given.

 “Why is this sample unbiased?” The sample is representative of the 
population, the students were selected at random, and the sample is large 
enough to provide accurate data.

 “How many students were surveyed and how many of them watch one 
movie each week?” 75 were surveyed; 21 of them watch one movie each 
week

• Write a proportion to predict the number of students in the school who 
watch one movie each week.

• Think-Pair-Share: Students should read each question independently and 
then work in pairs to answer the questions. When they have answered the 
questions, the pair should compare their answers with another group and 
discuss any discrepancies.

Closure
• Exit Ticket: Describe an unbiased sample. Listen for students to mention 

the three qualities of an unbiased sample stated at the beginning of 
the lesson.

3. No, fi refi ghters are more 
likely to support the 
new sign.

4. about 384 students

Extra Example 2
You want to know how the residents of 
your town feel about a ban on texting 
while driving. Determine whether each 
conclusion is valid.
 a. You survey 200 residents at random. 

One hundred sixty-four residents 
support the ban and thirty-six do not. 
So, you conclude that 82% of the 
residents of your town support the 
ban. The sample is unbiased and the 
conclusion is valid.

 b. You survey the fi rst 15 residents who 
drive into your neighborhood. Five 
support the ban and ten do not. 

  So, you conclude that 33   1 — 
3
  % of the 

  residents of your town support the 
ban. The sample is biased and the 
conclusion is not valid.

Extra Example 3
You ask 50 randomly chosen students 
to name their favorite sport. There are 
600 students in the school. Predict the 
number n of students in the school who 
would name soccer as their favorite 
sport. 144 students

Favorite Sport Number of Students

Football 8

Soccer 12

Basketball 20

Baseball 10

English Language Learners
Vocabulary
English learners may easily grasp the 
concept of a sample, because it is 
similar to receiving a small amount of a 
product. However, the word population 
may be confusing. Relate both words 
to a sample of food. The sample is what 
the student tastes, and the population is 
all of the food.
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EXAMPLE Determining Whether Conclusions Are Valid22

EXAMPLE Making Predictions33

You want to know how the residents of your town feel about adding 
a new stop sign. Determine whether each conclusion is valid.

a.  You survey the 20 residents who live closest to the new 
sign. Fifteen support the sign, and fi ve do not. So, you 
conclude that 75% of the residents of your town support 
the new sign.

    The sample is not representative of the population because 
residents who live close to the sign are more likely to support it.

   So, the sample is biased, and the conclusion is not valid.

 b.  You survey 100 residents at random. Forty support the 
new sign, and sixty do not. So, you conclude that 40% of 
the residents of your town support the new sign.

   The sample is representative of the population, selected at 
random, and large enough to provide accurate data.

   So, the sample is unbiased, and the conclusion is valid.

You ask 75 randomly chosen students how many movies they watch 
each week. There are 1200 students in the school. Predict the number 
n of students in the school who watch one movie each week.

The sample is representative of the population, selected at random, and 
large enough to provide accurate data. So, the sample is unbiased, and 
you can use it to make a prediction about the population. 

Write and solve a proportion to fi nd n.

 Sample Population

   
students in survey (one movie)

   ———   
number of students in survey

   =   
students in school (one movie)

   ———   
number of students in school

  

    
21

 — 
75

   =   
n
 — 

1200
   Substitute.

  336 = n Solve for n.

 So, about 336 students in the school watch one movie each week.

3. In Example 2, each of 25 randomly chosen fi refi ghters supports the 
new sign. So, you conclude that 100% of the residents of your town 
support the new sign. Is the conclusion valid? Explain.

4. In Example 3, predict the number of students in the school who 
watch two or more movies each week.

Exercises 8, 9, 
and 12

Movies per Week

One
movie

21

Two or more
movies

24

Zero
 movies

30
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444 Chapter 10  Probability and Statistics

Identify the population and the sample.

 3. Residents
of

New Jersey

Residents
of

Ocean County

 4.  5

5

555
8

8

0

00

5

5

4 cards All cards in a deck

Determine whether the sample is biased or unbiased. Explain.

 5. You want to estimate the number of students in your school who 
play a musical instrument. You survey the fi rst 15 students who 
arrive at a band class.

 6. You want to estimate the number of books students in your school read 
over the summer. You survey every fourth student who enters the school.

 7. You want to estimate the number of people in a town who think that 
a park needs to be remodeled. You survey every 10th person who enters 
the park.

Determine whether the conclusion is valid. Explain.

 8. You want to determine the number of students in your school who have visited a 
science museum. You survey 50 students at random. Twenty have visited a science 
museum, and thirty have not. So, you conclude that 40% of the students in your 
school have visited a science museum.

 9. You want to know how the residents of your town feel about building a new baseball 
stadium. You randomly survey 100 people who enter the current stadium. Eighty 
support building a new stadium, and twenty do not. So, you conclude that 80% of the 
residents of your town support building a new baseball stadium.

Which sample is better for making a prediction? Explain.

 10. Predict the number of students in a school who like gym class.

Sample A  A random sample of 8 students from the yearbook

Sample B  A random sample of 80 students from the yearbook

 11. 

pter 10 Probabilit and Statistics

Predict the number of defective pencils produced per day.

Sample A  A random sample of 500 pencils from 20 machines

Sample B  A random sample of 500 pencils from 1 machine

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

 1. VOCABULARY Why would you survey a sample instead of a population?

 2. CRITICAL THINKING What should you consider when conducting a survey?

11

22

Help with Homework
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Assignment Guide and Homework Check

Level Day 1 
Activity
Assignment

Day 2 
Lesson
Assignment

Homework
Check

Basic 3, 4, 20–24 1, 2, 5–17 odd 7, 9, 11, 13, 17

Average 3, 4, 20–24
1, 2, 5–11 odd, 
12–18 even

7, 9, 11, 14, 18

Advanced 3, 4, 20–24 1, 2, 6–18 even, 19 8, 10, 12, 14, 18

Accelerated 1–4, 6–18 even, 19–24 8, 10, 12, 14, 18

Common Errors
• Exercises 3 and 4 Students may get confused with the words population 

and sample. Encourage them to think about what it means to eat a sample 
of something, and then compare the whole to the population.

• Exercise 5 Students may ignore the fact that the survey is conducted 
among students arriving at a band class. They may only see that it is a 
class. Ask them what kind of answers they would expect to get from 
different classes in the school (such as math), including band class. 
They should recognize that everyone going to band class will play an 
instrument, but not everyone in a math class will.

• Exercises 13 –15 Students may not understand why you would want 
to question the entire population for a survey. Ask them to estimate the 
population size for each survey, and then ask if it would be reasonable to 
ask everyone in that population for a response.

10.6 Record and Practice Journal

3. Population: Residents of 
New Jersey
Sample: Residents of 
Ocean County

4. Population: All cards in a 
deck
Sample: 4 cards

5. biased; The sample is not 
selected at random and is 
not representative of the 
population because students 
in a band class play a 
musical instrument.

6. unbiased; The sample 
is representative of the 
population, selected at 
random, and large enough 
to provide accurate data.

7. biased; The sample is 
not representative of the 
population because people 
who go to a park are more 
likely to think that the park 
needs to be remodeled.

8. yes; The sample is 
representative of the 
population, selected at 
random, and large enough 
to provide accurate data. So, 
the sample is unbiased and 
the conclusion is valid.

 9–10. See Additional Answers.

11. Sample A; it is representative 
of the population.

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

 1. Samples are easier 
to obtain.

 2. You should make sure 
the people surveyed are 
selected at random and 
are representative of the 
population, as well as 
making sure your sample 
is large enough.

Determine whether the sample is biased or unbiased. Explain. 

 1. You want to estimate the number of students in your school who want  
a football stadium to be built. You survey the first 20 students who  
attend a Friday night football game. 

 

 

 

 

 2. You want to estimate the number of students in your school who drive  
their own cars to school. You survey every 8th person who enters the 
cafeteria for lunch. 

 

 

 

 

Determine whether the conclusion is valid. Explain. 

 3. You want to determine the number of city residents who want to  
have 38th Street repaved. You randomly survey 15 residents who  
live on 38th Street. Twelve want the street to be repaved and three  
do not. So, you conclude that 80% of city residents want the street  
to be repaved. 

 

 

 

 4. You want to determine how many students consider math to be their 
favorite school subject. You randomly survey 75 students. Thirty-three 
students consider math to be their favorite subject and forty-two do not.  
So, you conclude that 40% of students at your school consider math to  
be their favorite subject. 

 

biased

unbiased

no

yes
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Reteaching and Enrichment Strategies

If students need help. . . If students got it. . . 

Resources by Chapter
 • Practice A and Practice B
 • Puzzle Time
Record and Practice Journal Practice
Differentiating the Lesson
Lesson Tutorials
Skills Review Handbook

Resources by Chapter
 • Enrichment and Extension
 • Technology Connection
Start the next section

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

 20. 30% 21. 140

 22. 200 23. 3

 24. A

12. 696 students

13. sample; It is much easier 
to collect sample data in 
this situation.

14. A population because there 
are few enough students in 
your homeroom to not make 
the surveying diffi cult.

15–18. See Additional Answers.

19. See Taking Math Deeper.

Straightforward Approach: 75% of the students in the 
sample said that they plan to go to college. Because 
75% of 900 is 675, you can predict that 675 students in 
the high school plan to go to college.

Here, the guidance counselor assumes that the 
students who answered “Maybe” plan to attend 
college. So, because 75% + 5% = 80% and 80% of 900 
is 720, the counselor predicts that 720 students in the high school plan 
to go to college.

Perhaps a better way to predict the number of students is to use the 
range and say, “675 to 720 students in the school plan to go to college.”

Is the sample large enough to make an accurate prediction?

One of the most surprising results in statistics is that relatively 
small sample sizes can produce accurate results. If  the sample of 
60 students was random, then it is a large enough sample to provide 
results that are accurate.

Once you address the issues of sample size and randomness, there are 
still many other things to consider. Here are some of them:
• How were the students asked the question? Were they asked in 

such a way that they felt free to tell the truth?
• Do students in 9th grade really know whether they plan to go to 

college or not?
• What time of year was the survey taken? If it was in the spring, then 

the juniors and seniors should have a reasonable idea of whether 
they are going to college or not.

11

22

33

Exercise 19
This problem may look straightforward. In reality, it is fi lled with questions that 
encompass the nature of statistical sampling.

Taking Math Deeper

Mini-Assessment
1. You want to know the number of 

students in your school who play a 
sport. You survey the fi rst 10 students 
who arrive for lunch.

 a. What is the population of your 
survey? All students in your 
school the sample? First 10 
students who arrive for lunch

 b. Is the sample biased or 
unbiased ? Explain. biased; The 
sample is not large enough to 
provide accurate data or may 
not be representative of the 
population.

2. You ask 120 randomly chosen people 
at a stadium to name their favorite 
stadium food. There are about 
50,000 people in the stadium. Predict 
the number of people in the stadium 
whose favorite stadium food is 
nachos. about 10,000 people

Favorite Stadium Food

Nachos 24

Hot Dog 55

Peanuts 16

Popcorn 25

Project
Select a circle graph from the newspaper, a magazine, or online. Explain the 
graph. Explain another way that the data could be displayed.

75% is 675
and 80% is 720.
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 Section 10.6  Samples and Populations 445

Write and solve a proportion to answer the question. (Section 6.3)

 20. What percent of 60 is 18? 21. 70% of what number is 98?

 22. 30 is 15% of what number? 23. What number is 0.6% of 500?

 24. MULTIPLE CHOICE What is the volume 
of the pyramid? (Section 9.5)

  ○A   40 cm3 ○B   50 cm3

  ○C   100 cm3 ○D   120 cm3

12. FOOD You ask 125 randomly chosen students to name 
their favorite food. There are 1500 students in the school. 
Predict the number of students in the school whose 
favorite food is pizza.

Determine whether you would survey the population or a sample. Explain.

13. You want to know the average height of seventh graders in the United States.

14. You want to know the favorite types of music of students in your homeroom.

15. You want to know the number of students in your state who have summer jobs.

16.  THEATER You survey 72 randomly chosen students about whether 
they are going to attend the school play. Twelve say yes. Predict the 
number of students who attend the school.

17. CRITICAL THINKING Explain why 200 people with email addresses may not be 
a random sample. When might it be a random sample?

18. LOGIC A person surveys residents of a town to determine whether a 
skateboarding ban should be overturned.

a.  Describe how the person could conduct the 
survey so that the sample is biased toward 
overturning the ban.

b.  Describe how the person could conduct the 
survey so that the sample is biased toward 
keeping the ban.

19.   A guidance counselor surveys a random 
sample of 60 out of 900 high school students. Using 
the survey results, the counselor predicts that 
approximately 720 students plan to attend college. 
Do you agree with her prediction? Explain.

33 Favorite Food

Pizza 58

Hamburger 36

Pasta 14

Other 17

Maybe 5%

Do you plan to
attend college?

Yes
75%

 No
20%

Survey
Results

Theater Ticket Sales

Adults Students

522 210

4 cm

6 cm

5 cm
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446 Chapter 10  Probability and Statistics

Lesson Tutorials

You have already used unbiased samples to make inferences about a 
population. In some cases, making an inference about a population from 
only one sample is not as precise as using multiple samples.

 1. PACKING PEANUTS Work with a partner. Mark 24 packing peanuts with either a red or a black 
marker. Put the peanuts into a paper bag. Trade bags with other students in the class.

 a.  Generate a sample by choosing a peanut from your bag six times, replacing the peanut 
each time. Record the number of times you choose each color. Repeat this process to 
generate four more samples. Organize the results in a table.

 b.  Use each sample to make an inference about the number of red peanuts in the bag. Then 
describe the variation of the fi ve inferences. Make inferences about the numbers of red 
and black peanuts in the bag based on all the samples.

 c.  Take the peanuts out of the bag. How do your inferences compare to the population? 
Do you think you can make a more accurate prediction? If so, explain how.

Work with a partner. You and a group of friends want to know how many 
students in your school listen to pop music. There are 840 students in your 
school. Each person in the group randomly surveys 20 students.

Step 1: The table shows your results. Make  Favorite Type of Music

Country Pop Rock Rap

4 10 5 1

an inference about the number of 
students in your school who prefer 
pop music.

Step 2: The table shows Kevin’s results.   
Favorite Type of Music

Country Pop Rock Rap

2 13 4 1

Use these results to make another 
inference about the number of 
students in your school who prefer 
pop music.

 Compare the results of Steps 1 and 2.

Step 3: The table shows the results Favorite Type of Music

Country Pop Rock Rap

Steve 3 8 7 2

Laura 5 10 4 1

Ming 5 9 3 3

of three other friends. Use 
these results to make three 
more inferences about the 
number of students in 
your school who prefer 
pop music.

Step 4: Describe the variation of the fi ve inferences. Which one would you 
use to describe the number of students in your school who prefer pop 
music? Explain your reasoning.

Step 5: Show how you can use all fi ve samples to make an inference.

ACTIVITY: Using Multiple Random Samples11

Probability and Statistics
In this extension, you will
●  use multiple samples 

to make predictions 
about populations.

Generating Multiple SamplesGGExtension
10.6
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Common Core State Standards
7.SP.2 Use data from a random sample 
to draw inferences about a population 
with an unknown characteristic of 
interest. Generate multiple samples (or 
simulated samples) of the same size 
to gauge the variation in estimates 
or predictions.

Introduction
Connect
• Yesterday: Students identifi ed biased and unbiased samples and 

determined whether a sample can be used to draw conclusions and make 
predictions about a population. (MP2, MP3)

• Today: Students will generate multiple samples of data and draw 
inferences about a population.

Motivate
 “Are you familiar with different groups that poll large groups of people?” 
Students may have heard of the Gallup Poll or Rasmussen Reports.

 “Have any of you or has someone you know ever been asked to participate 
in a survey, perhaps at the mall or on the telephone?” Answers will vary.

• Explain that in these activities, multiple samples are compared in order to 
make an inference about a population.

Activity Notes
Activity 1
• Read the introduction and context for the activity. Make sure students 

understand that more than one random sample is being taken of the 840 
students in a school.
 “How can an unbiased sample be used to make an inference about a 
population?” Students should describe how a ratio table or proportion 
can be used to make predictions about the population based upon the 
unbiased sample.

• Give suffi cient time for students to work through the steps.
• There are results from fi ve different random samples. When students have 

fi nished Step 3, you could gather the results before students move on to 
Steps 4 and 5.

• MP3 Construct Viable Arguments and Critique the Reasoning of Others: 
Students may have different ways in which they arrive at their conclusions 
when describing the music preferences of the school. Ask volunteers to 
explain their reasoning.

PracticePractice
• Tell students to vary the amount of peanuts they mark with red and black 

markers. It does not have to be 50-50. They can mark as many as they want 
but you can put a limit on the least amount for each color. So, a student 
cannot mark only 1 peanut black or all the peanuts red.

Laurie’s Notes

Extension 10.6 
Record and Practice Journal

You have already used unbiased samples to make inferences about a population. 
In some cases, making an inference about a population from only one sample is 
not as precise as using multiple samples. 

 

Work with a partner. You and a group of friends want to know how many 
students in your school listen to pop music. There are 840 students in your 
school. Each person in the group randomly surveys 20 students. 

Step 1: The table shows your results.  
 Make an inference about the  
 number of students in your  
 school who prefer pop music. 

 

 

 

Step 2: The table shows Kevin’s results.  
 Use these results to make another  
 inference about the number of  
 students in your school who  
 prefer pop music. 

 

 

 

 Compare the results of Steps 1 and 2. 

 

 

Step 3: The table shows the results  
 of three other friends. Use  
 these results to make three  
 more inferences about the  
 number of students in your  
 school who prefer pop music. 

 

 

1 ACTIVITY: Using Multiple Random Samples 

Favorite Type of Music 

Country Pop Rock Rap 

4 10 5 1 

Favorite Type of Music 

Country Pop Rock Rap 

2 13 4 1 

 Favorite Type of Music 

 Country Pop Rock Rap
Steve 3 8 7 2 
Laura 5 10 4 1 
Ming 5 9 3 3 

Goal  Today’s lesson is generating 
multiple samples of data and drawing 
inferences about a population.

 
 Lesson Plans
 Complete Materials List

Technology Teacher
for theogy 

420 students

546 students

Using Kevin’s results, this inference is 
more than the inference in Step 1.

Steve: 336 students
Laura: 420 students
Ming: 378 students

mscc_red_te_1006b.indd   446mscc_red_te_1006b.indd   446 5/6/15   9:15:54 AM5/6/15   9:15:54 AM



T-447

Laurie’s Notes

Activity 2
• Discuss with students the description of the samples. The students all 

have part-time jobs and are from 8 different schools.
• MP5 Use Appropriate Tools Strategically: Students can use calculators to 

quickly fi nd the means.
• The box-and-whisker plot is NOT using all of the data. Only the mean of 

each sample (from 8 different schools) is used to construct the box-and-
whisker plot in Step 2.
 “Can you use your box-and-whisker plot to estimate the actual mean 
number of hours students work each week? Explain.” yes; Sample 
answer: It probably lies somewhere within the “box.”

 “How do you think your estimate compares to the mean of the entire data 
set?” Students should realize that it is a good estimate.

Activity 3
• This is a fun activity for students, if time permits. Make sure you have 

enough time to complete this simulation.
• The materials do not have to be peanuts. Any congruent shapes that differ 

in color will work, such as colored tiles.
• In Step 2, there is no wrong answer here. Students are just recognizing 

variability in their samples and determining a range where they think their 
percents will fall. They will compare in Question 4.

• Students can use percents or the actual numbers of red peanuts.
• Allow time for different groups to be able to share their method, and 

their results.

PracticePractice
• Have students discuss Question 5 with their partners and then share their 

thoughts with the class.

Closure
• Describe how you can generate multiple samples using students in your 

school to determine their preference for an end-of-the-year fi eld trip from 
four possible locations.

Extension 10.6 
Record and Practice Journal

 

Work with a partner. You want to know the mean  
number of hours students with part-time jobs work  
each week. You go to 8 different schools. At each  
school, you randomly survey 10 students with  
part-time jobs. Your results are shown at the right. 

Step 1: Find the mean of each sample. 

 

 

 

Step 2: Make a box-and-whisker plot of the sample means. 

 

 

Step 3: Use the box-and-whisker plot to estimate the actual mean number  
  of hours students with part-time jobs work each week. How does  
  your estimate compare to the mean of the entire data set? 

 

 

 

Work with a partner. Another way to generate multiple samples of data is to 
use a simulation. Suppose 70% of all seventh graders watch reality shows on 
television. 

Step 1: Design a simulation involving 50 packing peanuts by marking 70% of  
  the peanuts with a certain color. Put the peanuts into a paper bag. 

 

 

Step 2: Simulate choosing a sample of 30 students by choosing peanuts from  
  the bag, replacing the peanut each time. Record the results. Repeat this  
  process to generate eight more samples. How much variation do you  
  expect among the samples? Explain. 

 

 

2 ACTIVITY: Using Measures from Multiple Random Samples 

3 ACTIVITY: Using a Simulation 

Hours Worked Each Week
1: 6, 8, 6, 6, 7, 4, 10, 8, 7, 8
2: 10, 4, 4, 6, 8, 6, 7, 12, 8, 8
3: 10, 9, 8, 6, 5, 8, 6, 6, 9, 10
4: 4, 8, 4, 4, 5, 4, 4, 6, 5, 6
5: 6, 8, 8, 6, 12, 4, 10, 8, 6, 12
6: 10, 10, 8, 9, 16, 8, 7, 12, 16, 14
7: 4, 5, 6, 6, 4, 5, 6, 6, 4, 4
8: 16, 20, 8, 12, 10, 8, 8, 14, 16, 8

Step 3: Display your results. 

 

 

Practice 
 2. You want to know whether student-athletes prefer water or sports drinks during 

games. You go to 10 different schools. At each school, you randomly survey  
10 student-athletes. The percents of student-athletes who prefer water are shown. 

   60%    70%    60%    50%    80%    70%    30%    70%    80%    40% 

 a. Make a box-and-whisker plot of the data. 

   

   

 b. Use the box-and-whisker plot to estimate the actual percent of student-
athletes who prefer water. How does your estimate compare to the mean 
of the data? 

   

   

 3. Repeat Activity 2 using the medians of the samples. 

   

   

 4. In Activity 3, how do the percents in your samples compare to the actual 
percent of seventh graders who watch reality shows on television? 

   

   

 5. REASONING Why is it better to make inferences about a population  
based on multiple samples instead of only one sample? What additional 
information do you gain by taking multiple random samples? Explain. 

   

   

Step 4: Describe the variation of the five inferences. Which one would you use  
 to describe the number of students in your school who prefer pop music?  
 Explain your reasoning. 

 

 

 

Step 5: Show how you can use all five samples to make an inference. 

 

 

 

Practice 
 1. Work with a partner. Mark 24 packing peanuts with either a red or a black 

marker. Put the peanuts into a paper bag. Trade bags with other students in 
the class. 

 a. Generate a sample by choosing a peanut from your bag six times, 
replacing the peanut each time. Record the number of times you choose 
each color. Repeat this process to generate four more samples. Organize 
the results in a table. 

 

 

 b. Use each sample to make an inference about the number of red peanuts 
in the bag. Then describe the variation of the five inferences. Make 
inferences about the numbers of red and black peanuts in the bag based 
on all the samples. 

 

 

 c. Take the peanuts out of the bag. How do your inferences compare to the 
population? Do you think you can make a more accurate prediction? If 
so, explain how. 

 

 

Sample answer: The greatest is 546 students. The least 
is 336 students. 420 is the median and the mode of the 
data. So, use the inference of 420 students.

Combine all the samples. 50 students out of the 
100 students chose pop music.

Use the proportion   50
 — 

100
   =   x

 — 
840

   to predict 420 students 
prefer pop music.

Check students’ work.

Check students’ work.

Check students’ work; Yes, increase the 
number of random samples.

7, 7.3, 7.7, 5, 8, 11, 5, 12

Sample answer: 7.5 hours

Sample answer: Because the actual percent of students is 70%, 
expect the number of red peanuts in their sample to be between 
60%−80%, or 55%−85%, or 65%−75%, etc.

Check students’ work.

Sample answer: 60%

Sample answer: 7.5

7, 7.5, 8, 4.5, 
8, 10, 5, 11

Check students’ work.

The more samples you have, the more 
accurate your inferences will be.

Check students’ work.

86 1075 9 11 12
Mean hours

worked each week

6040 805030 70
Percent that
prefer water

75 964 8

96 7.754.5 11

10 11
Median hours

worked each week
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 Extension 10.6  Generating Multiple Samples 447

 2. SPORTS DRINKS You want to know whether student-athletes prefer water or 
sports drinks during games. You go to 10 different schools. At each school, you 
randomly survey 10 student-athletes. The percents of student-athletes who 
prefer water are shown.

  60% 70% 60% 50% 80% 70% 30% 70% 80% 40%

 a. Make a box-and-whisker plot of the data.

 b.  Use the box-and-whisker plot to estimate the actual percent of student-athletes 
who prefer water. How does your estimate compare to the mean of the data?

 3. PART-TIME JOBS Repeat Activity 2 using the medians of the samples.

 4. TELEVISION In Activity 3, how do the percents in your samples compare to the 
given percent of seventh graders who watch reality shows on television?

 5. REASONING Why is it better to make inferences about a population based on 
multiple samples instead of only one sample? What additional information do you 
gain by taking multiple random samples? Explain.

Work with a partner. You want to know the mean number 
of hours students with part-time jobs work each week.  You go 
to 8 different schools. At each school, you randomly survey 10 
students with part-time jobs. Your results are shown at the left.

Step 1: Find the mean of each sample.

Step 2: Make a box-and-whisker plot of the sample means.

Step 3: Use the box-and-whisker plot to estimate the actual 
mean number of hours students with part-time jobs 
work each week.

 How does your estimate compare to the mean of the 
entire data set?

Work with a partner. Another way to generate multiple samples of data is to 
use a simulation. Suppose 70% of all seventh graders watch reality shows on 
television.

Step 1: Design a simulation involving 50 packing peanuts by marking 70% of 
the peanuts with a certain color. Put the peanuts into a paper bag.

Step 2: Simulate choosing a sample of 30 students by choosing peanuts from 
the bag, replacing the peanut each time. Record the results. Repeat this 
process to generate eight more samples. How much variation do you 
expect among the samples? Explain.

Step 3: Display your results.

ACTIVITY: Using Measures from Multiple Random Samples22

ACTIVITY: Using a Simulation33

Hours Worked Each Week
1: 6, 8, 6, 6, 7, 4, 10, 8, 7, 8
2: 10, 4, 4, 6, 8, 6, 7, 12, 8, 8
3: 10, 9, 8, 6, 5, 8, 6, 6, 9, 10
4: 4, 8, 4, 4, 5, 4, 4, 6, 5, 6
5: 6, 8, 8, 6, 12, 4, 10, 8, 6, 12
6: 10, 10, 8, 9, 16, 8, 7, 12, 16, 14
7: 4, 5, 6, 6, 4, 5, 6, 6, 4, 4
8: 16, 20, 8, 12, 10, 8, 8, 14, 16, 8
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Comparing Populations10.7

Work with a partner. You want to compare the shoe sizes of male students in 
two classes. You collect the data shown in the table.

Male Students in Eighth-Grade Class

7 9 8 7   
1

 — 2  8   
1

 — 2  10 6 6   
1

 — 2  8 8 8   
1

 — 2  9 11 7   
1

 — 2  8   
1

 — 2  

Male Students in Sixth-Grade Class

6 5   
1

 — 2  6 6   
1

 — 2  7   
1

 — 2  8   
1

 — 2  7 5   
1

 — 2  5 5   
1

 — 2  6   
1

 — 2  7 4   
1

 — 2  6 6

 a.  How can you display both data sets so that you can visually compare the 
measures of center and variation? Make the data display you chose.

 b. Describe the shape of each distribution.

 c. Complete the table.

 d.  Compare the measures of center for the data sets.

 e.  Compare the measures of variation for the data sets. Does one data set 
show more variation than the other? Explain.

 f.  Do the distributions overlap? How can you tell using the data display you 
chose in part (a)?

 g.  The double box-and-whisker plot below shows the shoe sizes of the 
members of two girls basketball teams. Can you conclude that at least one 
girl from each team has the same shoe size? Can you conclude that at least 
one girl from the Bobcats has a larger shoe size than one of the girls from 
the Tigers? Explain your reasoning.

  4 65 7 8 9 1110 12

Shoe
sizes

Bobcats

Tigers

ACTIVITY: Comparing Two Data Distributions11

 How can you compare data sets that represent 

two populations?

Probability and 
Statistics
In this lesson, you will
●  use measures of center 

and variation to compare 
populations.

●  use random samples to 
compare populations.

Mean Median Mode Range
Interquartile 
Range (IQR)

Mean Absolute 
Deviation (MAD)

Male Students in 
Eighth-Grade Class

Male Students in 
Sixth-Grade Class
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Laurie’s Notes

Activity Notes
Activity 1
• FYI: This fi rst activity reviews statistical measures that students learned 

in Grade 6 as well as shapes of distributions. Students may need more 
guidance or probing questions for this activity than usual.

• Students should work with their partners to complete the activity.
 “If we were to collect shoe size data from the boys in this class, what 
would the data look like?” Answers vary, but students should mention 
whole and half sizes.

 “What data displays can you use to visually compare two data sets?” 
Students may say stem-and-leaf plots, box-and-whisker plots, or dot plots.

• Students may need to be reminded about measures of center, measures of 
variation, and shapes of distributions. You may need to review how to fi nd 
the IQR and the MAD. This was all taught in Grade 6.

• Discuss the measures of center and variation for the data sets.
 “Do the data sets represent samples or populations?” Because you are 
comparing shoe sizes of male students in two classes, not your grade or 
your school, these represent populations.

• If desired, have students draw dotted lines vertically through the measures 
of center as one way to visualize overlap.

• MP2: In Activity 1(g), students should conclude that just because two data 
sets overlap slightly doesn’t necessarily mean they contain one or more of 
the same data values.

Introduction
Standards for Mathematical Practice
• MP2 Reason Abstractly and Quantitatively: Mathematically profi cient 

students make sense of quantities and their relationships in problem 
situations. The overlap between two data sets can be compared visually 
using various data displays.

Motivate
• Display the double box-and-whisker plot showing the electricity produced 

(in kilowatt-hours, kWh) each day in July from solar panels on two houses.

0 84 1262 10 14 16 18

Electricity
(kWh)

House B

House A

• Ask questions comparing the box-and-whisker plots.
 “Were there days in which House A generated more electricity than 
House B?” no

 “Could there have been days in which both houses generated the same 
amount of electricity?” yes

Common Core State Standards
7.SP.3 Informally assess the degree of 
visual overlap of two numerical data 
distributions with similar variabilities, 
measuring the difference between the 
centers by expressing it as a multiple of 
a measure of variability.
7.SP.4 Use measures of center and 
measures of variability for numerical 
data from random samples to draw 
informal comparative inferences about 
two populations.

Previous Learning
Students have found measures of center 
and measures of variation.

10.7 Record and Practice Journal

 
 Lesson Plans
 Complete Materials List

Technology Teacher
for theogy 

Essential Question How can you compare data sets that represent two 
populations? 

 

Work with a partner. You want to compare the shoe sizes of male students 
in two classes. You collect the data shown in the table. 

  

 

 

 

 

 a. How can you display both data sets so that you can visually compare the 
measures of center and of variation? Make the data display you chose. 

 

 

 b. Describe the shape of each distribution. 

 

 

 c. Complete the table. 

   

1 ACTIVITY: Comparing Two Data Distributions 

Male Students in Eighth-Grade Class 

7 9 8 
17
2

 18
2

 10 6
16
2

8 8 
18
2

 9 11 
17
2

 18
2

Male Students in Sixth-Grade Class 

6 
15
2

 6 
16
2

 17
2

 18
2

7
15
2

 5
15
2

16
2

7
14
2

 6 6 

 

 Male Students in 
Eighth Grade Class  

Male Students in 
Sixth Grade Class  

Mean   

Median   

Mode   

Range   

Interquartile Range (IQR)   

Mean absolute Deviation (MAD)   

 

See Additional Answers.

Both distributions are approximately 
symmetric.

8.2
8

5
8, 8.5

1.5
0.95

6.2
6
6
4

1.5
0.77

mscc_red_te_1007.indd   448mscc_red_te_1007.indd   448 5/6/15   9:16:28 AM5/6/15   9:16:28 AM



T-449

Laurie’s Notes

Closure
• Refer back to the box-and-whisker plots in the Motivate. Write a summary 

that compares the data sets.

Activity 2
• Once students have discussed Activity 1 thoroughly, Activity 2 should take 

much less time.
• This activity is a good review of the three data displays shown.
• MP2 and MP5 Use Appropriate Tools Strategically: The analysis of each 

plot in this activity will give good insights into student understanding of 
each type of data display.

• If time permits, ask students to summarize what is known about each data 
set in each of the three parts.
 “Do you know how many students are represented in the box-and-whisker 
plots?” no

 “Do you know how many students are represented in the dot plots?” yes
 “Do you know how many people are represented in the stem-and-leaf 
plots?” yes

• Ask volunteers to share their answers.10.7 Record and Practice Journal

English Language Learners
Visual
Use a diagram of a generic box-and-
whisker plot on an overhead as a visual 
aid for English learners. Have students 
identify the parts of the box-and-whisker 
plot: median, fi rst quartile, third quartile, 
least value, and greatest value. Make 
sure students understand that they can 
interpret a box-and-whisker plot that 
does not have a scale.

 d. Compare the measures of center for the data sets. 

   

   

 e. Compare the measures of variation for the data sets. Does one data set  
show more variation than the other? Explain. 

   

   

 f. Do the distributions overlap? How can you tell using the data display  
you chose in part (a)? 

   

   

 g. The double box-and-whisker plot below shows the shoe sizes of the 
members of two girls basketball teams. Can you conclude that at least  
one girl from each team has the same shoe size? Can you conclude  
that at least one girl from the Bobcats has a larger shoe size than one  
of the girls from the Tigers? Explain your reasoning. 

   

 

 

 

 

Work with a partner. Compare the shapes of the distributions. Do the two 
data sets overlap? Explain. If so, use measures of center and the least and 
the greatest values to describe the overlap between the two data sets. 

 a.  

2 ACTIVITY: Comparing Two Data Distributions 

4 65 7 8 9 1110 12

Hours of
sleep

Female students

Male students

4 65 7 8 9 1110 12

Shoe
sizes

Bobcats

Tigers

 b.  

 

 

 

 

 

 

 

 c.  

 

 

 

 

 

 

 

 

 

What Is Your Answer? 
 3. IN YOUR OWN WORDS How can you compare data sets that represent 

two populations? 

 

Ages of People in Two Exercise Classes  

8:00 P.M. Class 10:00 A.M. Class  
  1 8   9 
 2 1   2   2   7   9   9 
 3 0   3   4   5   7  
 9   7   3   2   2   2 4 0 
  7   5   4   3   1 5 
 7    0   0 6 
  0 7 

   Key: 1 8 = 18 

56 5857 59 60 61 6362 6564

Female
students

Heights (inches)

Male
students

The mean and median for the eighth-grade 
class is 2 more than the mean and median for 
the sixth-grade class.

yes

yes

no; yes

See Additional Answers.

See Additional Answers.

8:00 P.M. class: 
symmetric; 10:00 A.M. 
class: skewed right; no; 
The oldest person in the 
8:00 P.M. class is 40. The 
youngest person in the 
10:00 A.M. class is 42.

You can compare the measures of center, 
the measures of variation, the shapes of 
the distributions, and the overlap of the 
two distributions.

mscc_red_te_1007.indd   449mscc_red_te_1007.indd   449 5/6/15   9:16:29 AM5/6/15   9:16:29 AM



 Section 10.7  Comparing Populations 449

Work with a partner. Compare the shapes of the distributions. Do the two 
data sets overlap? Explain. If so, use measures of center and the least and the 
greatest values to describe the overlap between the two data sets.

 a.  

4 65 7 8 9 1110 12

Hours of
sleep

Female students

Male students

 b.  

56 5857 59 60 61 6362 6564

Female
students

Heights (inches)

Male
students

 c.  Ages of People in Two Exercise Classes 

10:00 A.M. Class 8:00 P.M. Class 

1 8 9

2 1 2 2 7 9 9

3 0 3 4 5 7 

9 7 3 2 2 2 4 0

7 5 4 3 1 5

7 0 0 6

0 7

Key: 1 ∣ 8 = 18

ACTIVITY: Comparing Two Data Distributions22

 3.  IN YOUR OWN WORDS How can you compare data sets that 
represent two populations?

  Use what you learned about comparing data sets to complete 
 Exercise 3 on page 452.

Recognize 
Usefulness 
of Tools
How is each type 
of data display 
useful? Which do 
you prefer? Explain.

Math 
Practice
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Lesson10.7
Lesson Tutorials

Recall that you use the mean and the mean absolute deviation (MAD) 
to describe symmetric distributions of data. You use the median and the 
interquartile range (IQR) to describe skewed distributions of data.

To compare two populations, use the mean and the MAD when both 
distributions are symmetric. Use the median and the IQR when either 
one or both distributions are skewed.

EXAMPLE Comparing Populations11
The double dot plot shows the time that each candidate in a debate 
spent answering each of 15 questions.

30 5040 60 70 80 10090 120110
Candidate B

Candidate A

Times (seconds)

 a. Compare the populations using measures of center and variation.

Both distributions are approximately symmetric, so use the mean 
and the MAD.

Candidate A Candidate B

 Mean =   
1260

 — 
15

   = 84 Mean =   
870

 — 
15

   = 58

 MAD =   
244

 — 
15

   ≈ 16 MAD =   
236

 — 
15

   ≈ 16

  So, the variation in the times was about the same, but 
 Candidate A had a greater mean time.

 b.  Express the difference in the measures of center as a multiple of 
the measure of variation.

   
mean for Candidate A − mean for Candidate B

    ————   
MAD

   =   
26

 — 
16

   ≈ 1.6

  So, the difference in the means is about 1.6 times the MAD.

 1. WHAT IF? Each value in the dot plot for Candidate A increases 
by 30 seconds. How does this affect the answers in Example 1? 
Explain.

Exercises 4–6

Study Tip
You can more easily see 
the visual overlap of dot 
plots that are aligned 
vertically.

Study Tip
When two populations 
have similar variabilities, 
the value in part (b) 
describes the visual 
overlap between the 
data. In general, the 
greater the value, the 
less the overlap.
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Laurie’s Notes
Introduction
Connect
• Yesterday: Students explored overlap between data sets. (MP2, MP5)
• Today: Students will compare two populations using measures of center, 

measures of variation, and overlap.

Motivate
• Recall that in Grade 6 you used the mean and the MAD to describe 

symmetric distributions of data. You used the median and the IQR to 
describe skewed distributions of data.

• Tell students that when comparing two populations, they will use the mean 
and MAD when both distributions are symmetric. If either one or both of 
the distributions are skewed, they will use the median and IQR.

Lesson Notes
Example 1
• Refer to the double dot plot and ask students to describe what the dots 

represent. They should explain that each dot represents the number of 
seconds a candidate spent answering a question in a debate.
 “How can you describe the distributions shown in the display?” Candidate 
A’s responses were from 50 seconds to 120 seconds and the distribution is 
approximately symmetric. Candidate B’s responses were from 30 seconds 
to 90 seconds and the distribution is approximately symmetric.

 “How do you describe the centers and variation of symmetric distributions?” 
using the mean and the MAD

• MP5 Use Appropriate Tools Strategically: Students should use a 
calculator to quickly compute the mean and the MAD. Split the class with 
each half computing one of the two means and the associated MAD.

• MP6 Attend to Precision: Ask students to interpret the results in part (a) 
and to reference the visual display. The dot plots show two symmetric 
distributions with similar variabilities but different centers. Candidate A’s 
graph is shifted to the right, meaning longer responses.
 “Do the dot plots overlap? If so, do you think we can measure the overlap?” 
yes; Students may think it can be measured but are unsure what it means.

• MP1 Make Sense of Problems and Persevere in Solving Them: In part (b), 
students need to fi nd the difference in the means as a multiple of the MAD, 
so they must divide by the MAD. Make sure students understand the 
meaning of this number, as described in the Study Tip.

• Work to fi nish the problem and interpret the result.

• Big Idea: Increasing each data value by 30 seconds affects the mean but 
not the variability. The difference in the measures of center will be greater 
and the visual overlap will be much less. The variabilities are still similar, 
so the value in part (b) will increase, indicating less overlap.

Goal  Today’s lesson is comparing 
populations.

Extra Example 1
The data sets below give the times 
(in seconds) that the candidates in 
Example 1 spent answering each of 15 
questions in a second debate.
Candidate A: 40, 50, 50, 50, 50, 50, 60, 60, 
60, 70, 70, 70, 80, 80, 90
Candidate B: 40, 50, 60, 70, 70, 70, 80, 80, 
80, 80, 90, 90, 90, 90, 90
 a. Compare the populations using 

measures of center and variation. 
same variation; Candidate B had a 
greater median time.

 b. Express the difference in the 
measures of center as a multiple of 
the measure of variation. difference 
in medians is 1 times the IQR

Differentiated Instruction
Vocabulary
Key words in this lesson were 
introduced in a previous grade. Have 
students add the words and acronyms, 
mean, mean absolute deviation (MAD), 
symmetric distribution, median, 
interquartile range (IQR), and skewed 
distribution, to their math notebook 
glossaries. 

1. Part (a): Candidate A’s 
mean increases by 30 to 
114 and the MAD does not
change, so Candidate A 
still has a greater mean 
time.

Part (b): The difference in
the means is now 3.5 times 
the MAD. The number is 
greater, indicating less 
overlap in the data.

 
 Lesson Tutorials
 Lesson Plans
 Answer Presentation Tool

Technology Teacher
for theogy 
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Laurie’s Notes

Discuss
• Explain that you do not need to have all of the data from two populations to 

make comparisons. You can use random samples to make comparisons.

Example 2
• Ask a volunteer to read part (a).

 “What do you notice about the distributions?” They are both skewed right.
 “How do you describe the centers and variation of skewed distributions?” 
using the median and the IQR

• Give students time to fi nd the median and the IQR.
• MP6: Discuss part (a). The samples have different medians and different 

IQRs. The median and IQR for State A are each less than the median and 
IQR for State B. However, the sample size is too small and the variability is 
too great to make comparisons about the populations.

• In part (b), each box-and-whisker plot represents the medians of 100 
random samples of 10 speeding tickets. The sample size is no longer small.

• Make sure students see the distinction between parts (a) and (b). In 
part (a), one random sample is taken (in each state), and the individual 
speeding ticket costs are used to make the box-and-whisker plot. In part 
(b), 100 random samples are taken, and the 100 medians of the samples are 
used to make the box-and-whisker plot.

• If students are confused about what this means, refer to part (a). The 
median, 70, for State A represents one of the 100 values for State A in 
part (b). A similar statement can be made for State B.
 “What can you say about the variation of the sample medians compared 
to the variation of the sample costs?” The sample medians vary much 
less than the sample costs.

• MP3a Construct Viable Arguments and MP6: Students should conclude 
from parts (a) and (b) that it is reasonable to assume that speeding tickets 
generally cost more in State B than in State A.

• Neighbor Check: Have students work independently and then have their 
neighbors check their work. Have students discuss any discrepancies.

Closure
• Writing Prompt: To compare two populations . . .

2. No, the sample size is 
too small to make a 
conclusion about the 
population.

Extra Example 2
You want to compare the costs of 
speeding tickets in State C to the costs 
in States A and B in Example 2.
 a. The box-and-whisker plot shows 

a random sample of 10 speeding 
tickets in State C. Compare the 
samples using measures of center 
and variation. Can you use this to 
make a valid comparison about 
speeding tickets in the three states? 
Explain. 

  Cost (dollars)

40 60 80 100 120 140

  The median, 80, is the same as State 
B but greater than State A; The IQR, 
20, is the same as State A but less 
than State B; No, the sample size is 
too small and the variability too great.

 b. The box-and-whisker plot shows the 
medians of 100 random samples of 10 
speeding tickets in State C. Compare 
the variability of the sample medians 
to the variability of the sample costs 
in part (a). 

  Cost (dollars)

50 60 70 80 90 100 110

  Sample medians vary much less than 
the sample costs.

 c. Make a conclusion about the costs 
of speeding tickets in the three 
states. Speeding tickets generally 
cost less in State A than in States 
B and C, where the costs are about 
the same.
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EXAMPLE Using Random Samples to Compare Populations22
You want to compare the costs of speeding tickets in two states.

a.  The double box-and-whisker plot shows a random sample of 
10 speeding tickets issued in two states. Compare the samples 
using measures of center and variation. Can you use this to 
make a valid comparison about speeding tickets in the two 
states? Explain.

50 9070 1108060 100 120 130 150140 160

Cost
(dollars)

State B

State A

Both distributions are skewed right, so use the median and the IQR.

  The median and the IQR for State A, 70 and 20, are less than the 
median and the IQR for State B, 80 and 30. However, the sample 
size is too small and the variability is too great to conclude that 
speeding tickets generally cost more in State B.

b.  The double box-and-whisker plot shows the medians of 
100 random samples of 10 speeding tickets for each state. 
Compare the variability of the sample medians to the 
variability of the sample costs in part (a).

50 9070 1108060 100 120 130 150140 160

Cost
(dollars)

State B

State A

The IQR of the sample medians for each state is about 10.

  So, the sample medians vary much less than the sample costs.

c.  Make a conclusion about the costs of speeding tickets in the 
two states.

The sample medians show less variability. Most of the sample 
medians for State B are greater than the sample medians for State A.

 So, speeding tickets generally cost more in State B than in State A.

2. WHAT IF? A random sample of 8 speeding tickets issued in State C 
has a median of $120. Can you conclude that a speeding ticket in 
State C costs more than in States A and B? Explain.

Exercise 8

You do not need to have all the data from two populations to make 
comparisons. You can use random samples to make comparisons.
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452 Chapter 10  Probability and Statistics

 3. SNAKES The tables show the lengths of two types of snakes at an animal store.

  

Garter Snake Lengths (inches)

26 30 22 15 21 24

28 32 24 25 18 35
  

Water Snake Lengths (inches)

34 25 24 35 40 32

41 27 37 32 21 30

 a.  Find the mean, median, mode, range, interquartile range, and mean 
absolute  deviation for each data set.

 b. Compare the data sets.

 4. HOCKEY The double box-and-whisker plot shows the goals scored per game 
by two hockey teams during a 20-game season.

  0 42 631 5 7 8 109 11

Goals scored
per game

Team B

Team A

 a. Compare the populations using measures of center and variation.

 b. Express the difference in the measures of center as a multiple of the 
measure of variation.

 5. TEST SCORES The dot plots show the test scores for two classes taught by the 
same teacher.

  

Class A

Scores

70 75 80 85 90 95 100

Class B

Scores

70 75 80 85 90 95 100

 a. Compare the populations using measures of center and variation.

 b. Express the difference in the measures of center as a multiple of each 
measure of variation.

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

 1. REASONING When comparing two populations, when should you use the 
mean and the MAD? the median and the IQR?

 2. WRITING Two data sets have similar variabilities. Suppose the measures of 
center of the data sets differ by 4 times the measure of variation. Describe the 
visual overlap of the data.

11

Help with Homework
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Assignment Guide and Homework Check

Level Day 1 
Activity
Assignment

Day 2 
Lesson
Assignment

Homework
Check

Basic 3, 10–14 1, 2, 4–6 1, 4, 5, 6

Average 3, 10–14 1, 2, 4–8 1, 4, 5, 6, 7

Advanced 3, 10–14 1, 2, 4–9 1, 5, 6, 7, 8

Accelerated 1–14 1, 5, 6, 7, 8

Common Errors
• Exercises 4 –6 Students may use the wrong measures of center and 

variation when comparing populations. Remind them to use the mean 
and the MAD when both distributions are symmetric. Otherwise, 
use the median and the IQR.

10.7 Record and Practice Journal

3. a. garter snake: mean = 25, 
median = 24.5, mode = 24, 
range = 20, IQR = 7.5, 
MAD ≈ 4.33
water snake: mean = 31.5, 
median = 32, mode = 32, 
range = 20, IQR = 10, 
MAD ≈ 5.08

  b. The water snakes have 
greater measures of 
center because the mean, 
median, and mode 
are greater. The water 
snakes also have greater 
measures of variation 
because the interquartile 
range and mean absolute 
deviation are greater.

 4. a. Team A: 
median = 3, IQR = 2
Team B: 
median = 7, IQR = 2
The variation in the goals 
scored is the same, but 
Team B usually scores 
about 4 more goals 
per game.

  b. The difference in the 
medians is 2 times 
the IQR.

 5. See Additional Answers.

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

 1. When comparing two 
populations, use the mean 
and the MAD when each 
distribution is symmetric. 
Use the median and the 
IQR when either one or 
both distributions are 
skewed.

 2. There will probably be 
little or no visual overlap 
of the data. The core 
(center) portions of the 
data are too far apart.

 1. The dot plots show the quiz scores for two classes taught by the same teacher. 

   

 

 

 

 

 a. Compare the populations using measures of center and variation. 

 

 

 b. Express the difference in the measures of center as a multiple of the 
measure of variation. 

 

 

 2. The double box-and-whisker plot shows the number of song downloads a 
month by two seventh grade classes. 

   

 

 

 

 a. Compare the populations using measures of center and variation. 

 

 

 b. Express the difference in the measures of center as a multiple of the 
measure of variation. 

 

 

0 42 631 5 7 8 109 11

Songs

Class B

Class A

Class A

Scores

70 75 80 85 90 95 100

Class B

Scores

70 75 80 85 90 95 100

Class A: median = 85, IQR = 10
Class B: median = 90, IQR = 10

Class A: median = 5, IQR = 2
Class B: median = 6, IQR = 2

The difference in the medians is 
0.5 times the IQR.

The difference in the medians is 
0.5 times the IQR.
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Reteaching and Enrichment Strategies

If students need help. . . If students got it. . . 

Resources by Chapter
 • Practice A and Practice B
 • Puzzle Time
Record and Practice Journal Practice
Differentiating the Lesson
Lesson Tutorials
Skills Review Handbook

Resources by Chapter
 • Enrichment and Extension
 • Technology Connection
Start the next section

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=

 10. 
3 4 5 82 6 7

 11. 
−3 −2 −1−5 −4 0−6

 12. 
−2 −1 0−4 −3

−1.6

1−5

 13. 
1 2

2.5

3 60 4 5

 14. B

6. See Additional Answers.

7. See Taking Math Deeper.

 8–9. See Additional Answers.

Mini-Assessment
The data sets below give the fi nal 
grades of the females in a 7th grade 
math class and the females in an 8th 
grade math class.
Grade 7: 78, 82, 84, 87, 88, 89, 89, 90, 
93, 100
Grade 8: 77, 80, 81, 84, 86, 87, 88, 90, 
91, 96
1. Compare the populations using 

measures of center and variation. 
The variation was about the same, 
but Grade 7 females had a greater 
mean fi nal grade.

2. Express the difference in the 
measures of center as a multiple of 
the measure of variation. difference 
in means is about 0.5 times the MAD

3. Now you want to compare the fi nal 
grades of all females in 7th and 
8th grade math classes. Can you 
conclude that the grades are better 
in Grade 7? Explain. No, sample size 
is too small.

Describe the visual overlap.
Looking at the double box-and-whisker plot in Exercise 4, you can see  
that there is some overlap in the data.
Arrange the dot plots in Exercise 5 vertically. There is a lot of overlap.

Class A
scores

Class B
scores

70 75 80 85 90 95 100   

Overlap

Make a double box-and-whisker plot in Exercise 6. There is no overlap.

Compare the values in Exercises 4(b), 5(b), and 6(b): 2, 0.8 to 1, and 5.1 
to 5.6. The value in Exercise 6(b) is the greatest, indicating that these 
data have less overlap than the data in Exercises 4 and 5.

Notice that greater numbers indicate less overlap, and lesser numbers 
indicate more overlap. The value in Exercise 5(b) is the least, indicating 
that these data have more overlap than the data in Exercises 4 and 6.

11

22

33

Exercise 7
The values found in Exercises 4(b), 5(b), and 6(b) measure the overlap of the 
data sets. Begin by displaying the data so that you can visualize the overlap.

Taking Math Deeper

10060 1408040 120 160 180 220200 240

Attendance

Volleyball

Basketball

141 171 185 200 228

49 65 86.5 102 132
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 Section 10.7  Comparing Populations 453

Graph the inequality on a number line. (Section 4.1)

 10. x  >  5 11. b  ≤  − 3 12. n  <  − 1.6 13. p  ≥  2.5

 14. MULTIPLE CHOICE The number of students in the marching band increased 
from 100 to 125. What is the percent of increase? (Section 6.5)

  ○A   20% ○B   25% ○C   80% ○D   500%

6. ATTENDANCE The tables show the attendances at volleyball games and 
basketball games at a school during the year.

Volleyball Game Attendance

112 95 84 106 62 68 53

75 88 93 127 98 117 60

49 54 85 74 88 132
  

Basketball Game Attendance

202 190 173 155 169 188 195

176 141 152 181 198 214 179

163 186 184 207 219 228

a. Compare the populations using measures of center and variation.

b. Express the difference in the measures of center as a multiple of each 
measure of variation.

7. NUMBER SENSE Compare the answers to Exercises 4(b), 5(b), and 6(b). Which 
value is the greatest? What does this mean?

8. MAGAZINES You want to compare the number of words per sentence in a sports 
magazine to the number of words per sentence in a political magazine.

a. The data represent random samples of 10 sentences in each magazine. 
Compare the samples using measures of center and variation. Can you 
use this to make a valid comparison about the magazines? Explain.

Sports magazine: 9, 21, 15, 14, 25, 26, 9, 19, 22, 30

Political magazine: 31, 22, 17, 5, 23, 15, 10, 20, 20, 17

b. The double box-and-whisker plot shows the means of 200 random 
samples of 20 sentences. Compare the variability of the sample means 
to the variability of the sample numbers of words in part (a).

6 1410 18128 16 20 22 2624 28

Number of
words per
sentence

Political magazine

Sports magazine

c. Make a conclusion about the numbers of words per sentence in the magazines.

9. You want to compare the average amounts of time students in 
sixth, seventh, and eighth grade spend on homework each week.

a. Design an experiment involving random sampling that can help you 
make a comparison.

b. Perform the experiment. Can you make a conclusion about which 
students spend the most time on homework? Explain your reasoning.

22
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Quiz10.6–10.7

 1. Which sample is better for making a prediction? Explain. (Section 10.6)

Predict the number of students in your school who play at least one sport.

Sample A A random sample of 10 students from the school student roster

Sample B A random sample of 80 students from the school student roster

 2. GYMNASIUM You want to estimate the number of students in your school who think 
the gymnasium should be remodeled. You survey 12 students on the basketball 
team. Determine whether the sample is biased or unbiased. Explain. (Section 10.6)

 3. TOWN COUNCIL You want to know how the residents of your town feel about a 
recent town council decision. You survey 100 residents at random. Sixty-fi ve support 
the decision, and thirty-fi ve do not. So, you conclude that 65% of the residents 
of your town support the decision. Determine whether the conclusion is valid. 
Explain. (Section 10.6)

 4.  FIELD TRIP Of 60 randomly chosen students surveyed, 16 chose the aquarium as 
their favorite fi eld trip. There are 720 students in the school. Predict the number of 
students in the school who would choose the aquarium as their favorite fi eld trip. 
(Section 10.6)

 5. FOOTBALL The double box-and-whisker plot shows the points scored per game by 
two football teams during the regular season. (Section 10.7)

  0 168 24124 20 28 32 4036 44

Points

Team B

Team A

 a. Compare the populations using measures of center and variation.

 b. Express the difference in the measures of center as a multiple of the 
measure of variation.

 6. SUMMER CAMP The dot plots show the ages of campers at two summer camps. 
(Section 10.7)

  

Camp A

Age
(years)

Age
(years)

11 12 13 14 15 16 17 11 12 13 14 15 16 17

Camp B

 a. Compare the populations using measures of center and variation.

 b. Express the difference in the measures of center as a multiple of the 
measure of variation.

Progress Check
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Reteaching and Enrichment Strategies

If students need help. . . If students got it. . . 

Resources by Chapter
 • Practice A and Practice B
 • Puzzle Time
Lesson Tutorials
BigIdeasMath.com

Resources by Chapter
 • Enrichment and Extension
 • Technology Connection
Game Closet at BigIdeasMath.com
Start the Chapter Review

1. Sample B because the sample 
size is larger.

2. biased; The sample is not 
selected at random and is 
not representative of the 
population because students 
on the basketball team use 
the gymnasium regularly 
when practicing.

3. yes; The sample is 
representative of the 
population, selected at 
random, and large enough to 
provide accurate data. So, the 
sample is unbiased and the 
conclusion is valid.

4. 192 students

5. a. Team A: 
median = 14, IQR = 16; 
Team B: 
median = 32, IQR = 16; 
The variation in the points 
scored is the same, but 
Team B generally has a 
greater score.

  b. The difference in the 
medians is 1.125 times 
the IQR.

 6. a. Camp A: 
mean = 15, MAD = 1; 
Camp B: 
mean = 13, MAD = 1; 
The variation in the ages is 
the same, but Camp A has 
a greater age.

 b. The difference in the 
means is 2 times the MAD.

Alternative Assessment Options
Math Chat Student Refl ective Focus Question
Structured Interview Writing Prompt

Student Refl ective Focus Question
Ask students to summarize the similarities and differences between samples and 
populations. Be sure that they include examples. Select students at random to 
present their summary to the class.

Study Help Sample Answers
Remind students to complete Graphic Organizers for the rest of the chapter.

6. 

How do you select an unbiased sample from a large
population?

Sample

Part of a population

The results of an unbiased sample are 
proportional to the results of the 
population. So, you can use unbiased 
samples to make predictions about 
the population.

Biased samples are not representative 
of the population. So, you should not 
use them to make predictions about 
the population because the 
predictions may not be valid.

Example:
Population: All of the seventh-grade 
students in your school
Unbiased sample: 100 seventh-grade 
students selected randomly during 
lunch
Biased sample: The seventh-grade 
students at your lunch table

An unbiased 
sample is 
representative of 
a population. It is 
selected at 
random and is 
large enough to 
provide accurate 
data.

A biased sample 
is not represen-
tative of a 
population. One 
or more parts of 
the population 
are favored over 
others.

Population

Sample

Interpretation

Inference

7. Available at BigIdeasMath.com.

 Online Assessment
 Assessment Book
 ExamView® Assessment Suite

Technology Teacher
for theogy 
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Review of Common Errors
Exercises 1–6
• Students may forget to include, or include too many, favorable outcomes. 

Encourage them to write out all of the possible outcomes and then circle the 
favorable outcomes for the given event.

1. a. 2

 b. 1 green, 1 purple

2. a. 3

 b. 3 orange, 3 blue, 3 purple

3. a. 5

 b. 1 green, 1 purple, 3 orange, 
3 blue, 3 purple

4. a. 3

 b. 2 blue, 2 orange, 2 green

5. a. 8

 b. 1 green, 1 purple, 2 blue, 
2 orange, 2 green, 3 orange, 
3 blue, 3 purple

6. a. 5

 b. 1 green, 1 purple, 2 blue, 
2 orange, 2 green

For the Teacher
Additional Review Options
• BigIdeasMath.com
• Online Assessment
• Game Closet at BigIdeasMath.com
• Vocabulary Help
• Resources by Chapter

mscc_red_te_10ec.indd   455mscc_red_te_10ec.indd   455 5/6/15   9:08:32 AM5/6/15   9:08:32 AM



    Chapter Review 455

Chapter Review10
Review Key Vocabulary

experiment, p. 402
outcomes, p. 402
event, p. 402
favorable outcomes, p. 402
probability, p. 408
relative frequency, p. 412

experimental probability, 
p. 414

theoretical probability, p. 415
sample space, p. 422
Fundamental Counting 

Principle, p. 422
compound event, p. 424

independent events, p. 430
dependent events, p. 431
simulation, p. 436
population, p. 440
sample, p. 440
unbiased sample, p. 442
biased sample, p. 442

Vocabulary Help

Review Examples and Exercises

You spin the spinner. (a) Find the number of 
ways the event can occur. (b) Find the favorable 
outcomes of the event.

 1. Spinning a 1

 2. Spinning a 3

 3. Spinning an odd number

 4. Spinning an even number

 5. Spinning a number greater than 0

 6. Spinning a number less than 3

10.110.1 Outcomes and Events (pp. 400–405)

You randomly choose one toy race car. 

 a.  In how many ways can choosing a 
green car occur?

 b.  In how many ways can choosing a car 
that is not green occur? What are the 
favorable outcomes of choosing a car 
that is not green?

 a.  There are 5 green cars. So, choosing a green car can occur in 5 ways.

 b.  There are 2 cars that are not green. So, choosing a car that is not green 
can occur in 2 ways.

  
green not green

green, green, green, green, green blue, red

 The favorable outcomes of the event are blue and red.

405)

r 

1

1
3

3 3

2
2

22
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10.210.2 Probability (pp. 406– 411)

You fl ip a coin. What is the probability of fl ipping tails?

 P(event) =   
number of favorable outcomes

   ———   
number of possible outcomes

  

 P(tails) =   
1

 — 
2

  

 The probability of fl ipping tails is   
1

 — 
2

  , or 50%.

7. You roll a number cube. Find the probability of rolling an even number.

There is 1 tails.

There is a total of 2 sides.

10.310.3 Experimental and Theoretical Probability (pp. 412– 419)

a.  The bar graph shows the results of 
spinning the spinner 70 times. What 
is the experimental probability of 
spinning a 2?

The bar graph shows 12 twos. So, the 
spinner landed on two 12 times in a total 
of 70 spins.

 P(event) =   
number of times the event occurs

   ———   
total number of trials

  

 P(2) =   
12

 — 
70

   =   
6

 — 
35

  

 The experimental probability is   
6

 — 
35

  , or about 17%.

b.  The theoretical probability of choosing a purple grape from a bag is   
2

 — 
9

  . 

 There are 8 purple grapes in the bag. How many grapes are in the bag?

 P(purple) =   
number of purple grapes

  ———  
total number of grapes

  

   
2

 — 
9

   =   
8

 — 
g
   Substitute. Let g be the total number of grapes.

 g = 36 Solve for g.

 So, there are 36 grapes in the bag.

a.  

21

5 4

3

2

4

6

8

10

12

14

16

18

0
1 2 3 4 5

Number spun

Ti
m

es
 s

p
u

n

Spinning a Spinner

Two was landed on 12 times.

There was a total of 70 spins.
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7. 
1

 — 
2

  , or 50%

Review of Common Errors (continued)

Exercise 7
• Students may write the probability as the ratio of the number of favorable 

outcomes to the number of unfavorable outcomes. Remind them that the 
probability of an event is the ratio of the number of favorable outcomes 
to the number of possible outcomes.

mscc_red_te_10ec.indd   456mscc_red_te_10ec.indd   456 5/6/15   9:08:32 AM5/6/15   9:08:32 AM



T-457

8. 
8

 — 
35

  , or about 22.9%

9. 
43

 — 
70

  , or about 61.4%

10. 
57

 — 
70

  , or about 81.4%

11. 
2

 — 
5

  , or 40%

12. 
1

 — 
4

  , or 25%

13. 
3

 — 
8

  , or 37.5% 

14. 
5

 — 
8

  , or 62.5%

15. 
1

 — 
8

  , or 12.5%

16. 12

17. 90

18. 
1

 — 
8

  , or 12.5%

Review of Common Errors (continued)

Exercises 8  –11
• Students may forget to total all of the trials before writing the experimental 

probability. They may have an incorrect number of trials in the denominator. 
Remind them that they need to know the total number of trials when fi nding 
the probability.

• Students may fi nd the theoretical probability of the event instead of using the 
data to fi nd the experimental probability. Remind them that they are using the 
experimental probability and assuming that this trend will continue to predict 
the outcome of an event.

Exercises 12  – 15
• Students may write a different probability than what is asked, or forget to 

include a favorable outcome. For example, in Exercise 13 a student may not 
realize that there are three “1” sections and will write the probability as 

   1 — 
8
   or   1 — 

4
   instead of   3 — 

8
  . Remind them to read the event carefully and to write the 

 favorable outcomes before fi nding the probability.

Exercises 17 and 18
• Students may try to use a tree diagram to solve these problems. Although 

it is possible and not incorrect to do so, recommend that students use the 
Fundamental Counting Principle as a much less time consuming alternative.

Exercises 19 – 22
• Students may mix up independent and dependent events or may have 

diffi culty determining which type of event it is. Remind them that independent 
events are where you do two different things or events where you start 
over before the next trial. Dependent events have at least one less possible 
outcome after the fi rst draw, roll, or fl ip.

Exercise 23
• Students may ignore the fact that the survey is conducted among students 

arriving at a biology club meeting. They may only see that it is a meeting 
at school. Ask them what kind of answers they would expect to get from 
different club meetings (such as math club). They should recognize that 
everyone going to a biology club meeting likes biology, but not everyone in 
the math club will.

Exercise 24
• Students may use the wrong measures of center and variation when 

comparing populations. Remind them to use the mean and the MAD when 
both distributions are symmetric. Otherwise, use the median and the IQR.
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2

1
10 8 6

1
4

11

Use the bar graph on page 456 to fi nd the experimental probability of the event.

8. Spinning a 3 9. Spinning an odd number

10. Not spinning a 5 11. Spinning a number greater than 3

Use the spinner to fi nd the theoretical probability of the event.

12. Spinning blue 13. Spinning a 1

14. Spinning an even number 15. Spinning a 4

16.  The theoretical probability of spinning an even number 

on a spinner is   
2

 — 
3

  . The spinner has 8 even-numbered 

sections. How many sections are on the spinner?

10.410.4 Compound Events (pp. 420– 427)

a.  How many different home theater systems can you make from 6 DVD players, 
8 TVs, and 3 brands of speakers?

6 × 8 × 3 = 144 Fundamental Counting Principle

 So, you can make 144 different home theater systems.

b. You fl ip two pennies. What is the probability of fl ipping two heads?

Use a tree diagram to fi nd the probability. Let H = heads 
and T = tails.

There is one favorable outcome in the sample space 
for fl ipping two heads: HH.

 P (event) =   
number of favorable outcomes

   ———   
number of possible outcomes

  

 P (2 heads) =   
1

 — 
4

    Substitute.

 The probability is   
1

 — 
4

  , or 25%.

17.  You have 6 bracelets and 15 necklaces. 
Find the number of ways you can wear 
one bracelet and one necklace.

18.  You fl ip two coins and roll a number 
cube. What is the probability of fl ipping 
two tails and rolling an even number?

H

T

T

HHHHH

TTTTH

HHHHT

H

H

T

TTTT

TT

HH

HH

T

HHH

TT
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10.510.5 Independent and Dependent Events (pp. 428–437)

You randomly choose one of the tiles and fl ip the coin. What is the probability of 
choosing a vowel and fl ipping heads?

Choosing one of the tiles does not affect the outcome of 
fl ipping the coin. So, the events are independent.

 P(vowel) =   
2

 — 
7

  

 P(tails) =   
1

 — 
2

  

Use the formula for the probability of independent events.

 P( A and B ) = P( A) ⋅ P(B )

  =   
2

 — 
7

   ⋅   
1

 — 
2

   =   
1

 — 
7

  

  The probability of choosing a vowel and fl ipping heads is   
1

 — 
7

  , or about 14%.

You randomly choose one of the tiles above and fl ip the coin. Find the 
probability of the compound event.

19. Choosing a blue tile and fl ipping tails

20. Choosing the letter G and fl ipping tails

You randomly choose one of the tiles above. Without replacing the fi rst tile, 
you randomly choose a second tile. Find the probability of the compound event.

21. Choosing a green tile and then a blue tile

22. Choosing a red tile and then a vowel

There are 2 vowels (A and E).

There is a total of 7 tiles.

There is 1 tails side.

There is a total of 2 sides.

10.610.6 Samples and Populations (pp. 440– 447)

You want to estimate the number of students in your school whose 
favorite subject is math. You survey every third student who leaves the 
school. Determine whether the sample is biased or unbiased.

The sample is representative of the population, selected at random, 
and large enough to provide accurate data.

 So, the sample is unbiased.
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19. 
2

 — 
7

  , or about 28.6%

20. 
1

 — 
14

  , or about 7.1%

21. 
4

 — 
21

  , or about 19.0%

22. 
1

 — 
21

  , or about 4.8%

 23. biased; The sample is not 
selected at random and is 
not representative of the 
population because 
students in the biology 
club like biology.

 24. a. Class A: 
median = 88, IQR = 6; 
Class B: 
median = 91, IQR = 9; 
In general, Class B has 
greater scores than Class A. 
Class A has less variation 
than Class B.

  b. The difference in the 
medians is about 0.3 to 0.5 
times the IQR.

Review Game
Making Predictions

Materials per team:
• deck of cards
• paper
• pencil
• calculator

Directions:
Each team shuffl es their deck of 52 cards. The fi rst 39 cards are fl ipped over and 
placed in a discard pile. Teams are to keep track of what cards are discarded and 
what cards are left in the deck. The 13 cards remaining in the deck are shuffl ed 
by the teacher.

With the whole class, teams take turns predicting the next card to be fl ipped over 
from their deck. Predictions can include black card, red card, face card, single 
number card (if they are brave), etc. The team calculates the probability of the 
prediction on the board for the class to see.

Each team will do this for 5 cards. For each correct prediction, the team gets a 
point. The teacher holds onto each team’s remaining cards until the game is over, 
in case of a tie.

Who Wins?
The team with the most points wins. If there is a tie, a one card draw will be the 
tie breaker. With the remaining cards in the team’s deck, each team will make a 
prediction. The team whose prediction is correct wins.

For the Student
Additional Practice
• Lesson Tutorials
• Multi-Language Glossary
• Self-Grading Progress Check
• BigIdeasMath.com
 Dynamic Student Edition
 Student Resources
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My Thoughts on the Chapter

 What worked. . .

What did not work. . .

What I would do differently. . .

Teacher Tip
Not allowed to write in your teaching edition? Use sticky notes to record your thoughts.
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10.710.7 Comparing Populations (pp. 448– 453)

The double box-and-whisker plot shows the test scores for two French 
classes taught by the same teacher.

56 7264 806860 76 84 88 9692 100

Score

Class B

Class A

a. Compare the populations using measures of center and variation.

 Both distributions are skewed left, so use the median and the IQR.

  The median for Class A, 92, is greater than the median for Class B, 
88. The IQR for Class B, 12, is greater than the IQR for Class A, 8. The 
scores in Class A are generally greater and have less variability than 
the scores in Class B.

b.  Express the difference in the measures of center as a multiple of each 
measure of variation.

   
median for Class A − median for Class B

    ————   
IQR for Class A

   =   
4

 — 
8

   = 0.5

   
median for Class A − median for Class B

    ————   
IQR for Class B

   =   
4

 — 
12

   = 0.3

  So, the difference in the medians is about 0.3 to 0.5 times the IQR.

23.  You want to estimate the number of students in your school whose favorite 
subject is biology. You survey the fi rst 10 students who arrive at biology club. 
Determine whether the sample is biased or unbiased. Explain.

24.  SPANISH TEST The double box-and-whisker plot shows the test scores 
of two Spanish classes taught by the same teacher. 

 a. Compare the populations using measures of center and variation. 

 b. Express the difference in the measures of center as a multiple 
of each measure of variation.

67 7973 857670 82 88 91 9794 100

Score

Class B

Class A
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Chapter Test10
Test Practice

You randomly choose one game piece. (a) Find the number of ways the event 
can occur. (b) Find the favorable outcomes of the event.

 1. Choosing green

 2. Choosing not yellow

 3. Use the Fundamental Counting Principle to fi nd 
the total number of different sunscreens possible.

Use the bar graph to fi nd the experimental 
probability of the event.

 4. Rolling a 1 or a 2

 5. Rolling an odd number

 6. Not rolling a 5

Use the spinner to fi nd the theoretical probability of the event(s).

 7. Spinning an even number

 8. Spinning a 1 and then a 2

You randomly choose one chess piece. 
Without replacing the fi rst piece, you 
randomly choose a second piece. Find the 
probability of choosing the fi rst piece, then 
the second piece.

     9. Bishop and bishop 10. King and queen

 11. LUNCH You want to estimate the number of students in your school who prefer to bring 
a lunch from home rather than buy one at school. You survey fi ve students who are 
standing in the lunch line. Determine whether the sample is biased or unbiased. Explain.

 12. AGES The double box-and-whisker 
plot shows the ages of the viewers of 
two television shows in a small town.

 a. Compare the populations using 
measures of center and variation.

 b. Express the difference in the measures of center as a multiple of each 
measure of variation.

Sunscreen

SPF 10, 15, 30, 45, 50

Type Lotion, Spray, Gel

10

12

14

16

18

20

0
1 2 3 4 5 6

Number rolled

Ti
m

es
 r

o
lle

d

Rolling a Number Cube

19

8
7

6 5

4
3

2222222

Pawn

Knight

King
Queen

Bishop
Rook

20 4030 503525 45 55

Age
(years)

Show B

Show A
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1. a. 1 b. green

2. a. 5

 b. red, blue, red, green, blue

3. 15

4. 
1

 — 
3

  , or about 33.3%

5. 
7

 — 
15

  , or about 46.7%

6. 
37

 — 
45

  , or about 82.2%

7. 
4

 — 
9

  , or about 44.4%

8. 
1

 — 
81

  , or about 1.2%

9. 
1
 — 

120
  , or about 0.8%

10. 
1
 — 

240
  , or about 0.4%

11. biased; The sample size is too 
small and students standing 
in line are more likely to 
say they prefer to buy their 
lunches at school. 

12. a. Show A: 
median = 45, IQR = 10; 
Show B: 
median = 35, IQR = 15; 
Show B generally has a 
younger audience and 
more variation in ages 
than Show A.

  b. The difference in the 
medians is about 
0.7 to 1 times the IQR.

Reteaching and Enrichment Strategies

If students need help. . . If students got it. . . 

Resources by Chapter
 • Practice A and Practice B
 • Puzzle Time
Record and Practice Journal Practice
Differentiating the Lesson
Lesson Tutorials
BigIdeasMath.com
Skills Review Handbook

Resources by Chapter
 • Enrichment and Extension
 • Technology Connection
Game Closet at BigIdeasMath.com
Start Cumulative Assessment

Test Item References

Chapter Test 
Questions

Section to 
Review

Common Core 
State Standards

1, 2 10.1 7.SP.5

4–8 10.2 7.SP.5, 7.SP.7a

4–8 10.3 7.SP.5, 7.SP.6, 7.SP.7a, 7.SP.7b

3 10.4 7.SP.8a, 7.SP.8b

9, 10 10.5 7.SP.8a, 7.SP.8b, 7.SP.8c

11 10.6 7.SP.1, 7.SP.2

12 10.7 7.SP.3, 7.SP.4

Test-Taking Strategies
Remind students to quickly look over the entire test before they start so that they 
can budget their time. There is a lot of vocabulary in this chapter, so students 
should have been making fl ash cards as they worked through the chapter. 
Words that get mixed up should be jotted on the back of the test before they 
start. Students need to use the Stop and Think strategy before they answer 
a question.

Common Errors
• Exercises 1 and 2 Students may forget to include, or include too many, 

favorable outcomes. Encourage them to write out all of the possible outcomes 
and then circle the favorable outcomes for the given event.

• Exercise 3 Students may use a tree diagram to solve this problem. Although it 
is possible to do so, point out that the directions state to use the Fundamental 
Counting Principle. Also, point out that using the Fundamental Counting 
Principle is a much less time consuming method.

• Exercises 4  –6 Students may forget to total all of the trials before writing 
the experimental probability. Remind them that they need to know the total 
number of trials when fi nding the probability.

• Exercises 9 and 10 Students may forget to subtract one from the total 
number of possible outcomes when fi nding the probability of choosing 
the second chess piece. Remind them that the second draw has one less 
possible outcome because they have removed one of the chess pieces.

 Online Assessment
 Assessment Book
 ExamView® Assessment Suite

Technology Teacher
for theogy 
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Item Analysis

1. A. The student does not understand the concepts of certainty and 
likelihood.

 B. The student does not understand the difference between likely and 
unlikely.

 C. Correct answer

 D. The student does not understand that even a highly unlikely event is not 
impossible.

2. Gridded Response: Correct answer:   1 — 
5
  , or 0.2

 Common Error: The student only considers that Sunday is one day of the 

 week and gets an answer of   1 — 
7
  .

 1. C

 2.   
1

 — 
5

  , or 0.2

Test-Taking Strategies
Available at BigIdeasMath.com

After Answering Easy Questions, Relax 
Answer Easy Questions First
Estimate the Answer
Read All Choices before Answering
Read Question before Answering 
Solve Directly or Eliminate Choices
Solve Problem before Looking at 

Choices
Use Intelligent Guessing
Work Backwards

About this Strategy
When taking a multiple choice test, be 
sure to read each question carefully and 
thoroughly. Sometimes you don’t know 
the answer. So . . . guess intelligently! 
Look at the choices and choose the 
ones that are possible answers.

 Performance Tasks
 Online Assessment
 Assessment Book
 ExamView® Assessment Suite

Technology Teacher
for theogy 
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 1.  A school athletic director asked each athletic 
team member to name his or her favorite 
professional sports team.  The results are below:

● D.C. United:  3

● Florida Panthers:  8

● Jacksonville Jaguars:  26

● Jacksonville Sharks:  7

● Miami Dolphins:  22

● Miami Heat:  15

● Miami Marlins:  20

● Minnesota Lynx:  4

● New York Knicks:  5

● Orlando Magic:  18

● Tampa Bay Buccaneers:  17

● Tampa Bay Lightning:  12

● Tampa Bay Rays:  28

● Other:  6 

  One athletic team member is picked at random.  What is the likelihood 
that this team member’s favorite professional sports team is not located 
in Florida?

 A. certain C. unlikely, but not impossible

 B. likely, but not certain D. impossible

 2.  Each student in your class voted for his or her favorite day of the week. 
Their votes are shown below:

Favorite Day of the Week

Friday
8

Other
6

Sunday
6

Saturday
10

   A student from your class is picked at random. What is the probability that this 
student’s favorite day of the week is Sunday?

Cumulative Assessment10
Test-Taking StrategyUse Intelligent Guessing

“You know it can’t be -10% or 500%. 
So, you can intelligently guess 

between 40% and 60%.”
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462 Chapter 10  Probability and Statistics

 3. How far, in millimeters, will the tip of the hour hand of the clock travel 

  in 2 hours? (Use   
22

 — 
7

   for π.)

84 mm

 F. 44 mm H. 264 mm

 G. 88 mm I. 528 mm

 4. Nathaniel solved the proportion in the box below.

   

   16 — 
40

   =   p — 
27

  

 16 ⋅ p = 40 ⋅ 27

 16p = 1080

   16p
 — 

16
   =   1080

 — 
16

  

 p = 67.5

  What should Nathaniel do to correct the error that he made?

 A. Add 40 to 16 and 27 to p.

 B. Subtract 16 from 40 and 27 from p.

 C. Multiply 16 by 27 and p by 40.

 D. Divide 16 by 27 and p by 40.

 5. A North American hockey rink contains 5 face-off circles. Each of these 
circles has a radius of 15 feet. What is the total area, in square feet, of all 
the face-off circles? (Use 3.14 for π.)

 F. 706.5 ft2 H. 3532.5 ft2

 G. 2826 ft2 I. 14,130 ft2
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3. G

4. C

5. H

Item Analysis (continued)

 3. F. The student does not multiply the radius by two to fi nd the 
circumference but then correctly divides by 6, or the student correctly 
fi nds the circumference but then divides by 12 to fi nd how far the tip of 
the hour hand will travel in 1 hour.

  G. Correct answer

  H. The student does not multiply the radius by two to fi nd the 
circumference and then uses the incorrect circumference to fi nd how 
far the tip of the hour hand will travel in 12 hours.

  I. The student fi nds how far the tip of the hour hand will travel in 12 hours.

 4. A. The student incorrectly thinks that proportions involve addition.

  B. The student incorrectly thinks that proportions involve subtraction.

  C. Correct answer

  D. The student switches the 40 and the 27 in the proportion, resulting in a 
proportion that is not equivalent to the original proportion.

 5. F. The student fi nds the area of only 1 circle.

  G. The student fi nds the area of only 1 circle and uses the diameter of the 
circle instead of the radius, fi nding π ⋅ 302.

  H. Correct answer

  I. The student uses the diameters of the circles instead of the radii, fi nding 
π ⋅ 302 for each of the circles.
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Item Analysis (continued)

 6. Gridded Response: Correct answer:   1 — 
16

  , or 0.0625

 Common Error: The student does not realize the compound nature of the 

 event and gets an answer of   1 — 
4
   or 0.25 or equivalent.

 7. A. The student fi nds the area of one lateral face.

  B. The student fi nds the area of the four lateral faces.

  C. Correct answer

  D.  The student forgets to multiply the area of each triangular lateral face 

   by   1 — 
2
  .

 8. F. The student fi nds what percent $15.00 is of $6.00.

  G. The student subtracts $6.00 from $15.00 to get $9.00 and thinks that this 
means 90%.

  H. Correct answer

  I. The student fi nds what percent $6.00 is of $15.00.

 9. 2 points The student demonstrates a thorough understanding of 
determining probability. In Part A, the student determines the events are 
independent. In Part B, the student fi nds the number of possible outcomes 

 is 6 and the number of favorable outcomes is 3. In Part C, the student gets 

 an answer of   1 — 
4
  , or 0.25.

 1 point The student demonstrates a partial understanding of determining 
probability. The student gets a correct answer for Part A and Part B but the 
answer for Part C is incorrect.

 0 points The student provided no response, a completely incorrect or 
incomprehensible response, or a response that demonstrates insuffi cient 
understanding of probability.

 6.   
1

 — 
16

  , or 0.0625

 7. C

 8. H

 9. Part A independent

  Part B  favorable outcomes: 3
possible outcomes: 6

  Part C    
1

 — 
4

  , or 0.25
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   Cumulative Assessment 463

 6. A spinner is divided into eight congruent sections, as shown below.

  

   You spin the spinner twice. What is the probability that the arrow will stop in 
a yellow section both times?

 7. What is the surface area, in square inches, of the square pyramid?

8 in.

6 in.

 A. 24 in.2 C. 132 in.2

 B. 96 in.2 D. 228 in.2

 8.  The value of one of Kevin’s baseball cards was $6.00 when he fi rst got it. 
The value of this card is now $15.00. What is the percent increase in the 
value of the card?

 F. 40% H. 150%

 G. 90% I. 250%

 9.  You roll a number cube twice. You want to roll two even numbers.

   Part A  Determine whether the events are independent 
or dependent.

  Part B  Find the number of favorable outcomes and the 
number of possible outcomes of each roll.

  Part C  Find the probability of rolling two even numbers. 
Explain your reasoning.
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