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Notes  
Permutations and Combinations 

A permutation is a selection of items from a group in which the order is important. In a 
permutation, AB is NOT the same as BA. 
The number of permutations of n items taken r at a time is shown by the following formula. 

    

 
How many ways can club members select a president, a vice president,  
a secretary, and a treasurer from a group of 10 members? 
Order matters since each office is different. 
To find the number of permutations of 10 items taken 4 at a time, use  
n = 10 and r = 4 in the permutation rule. Then evaluate. 

 

 
 
There are 5040 ways to select the officers. 

Evaluate. 
 1. 8! 2. 5! 3. 10! 

 ________________________   ________________________   ________________________  

 4.  5.  6.  

 ________________________   ________________________   ________________________  

Solve. 
 7. How many ways can the letters from A through H be used to create  

5-letter passwords if there are no repeated letters in a password? 
 a. Does the order of the letters matter in the password?   
 b. How many letters are there from A through H?     
 c. Find the number of permutations of 8 letters taken 5 at a time.  

   

 8. An editor has 4 different spaces to arrange articles in a magazine. He must  
choose from 6 articles. How many different arrangements are possible? 

  Write and evaluate the permutation rule to solve. 

 ________________________________________________________________________________________  

( )
!
!n r

nP
n r

=
-

( )10 4
10 9 8 7 6 5 4 3 2 110! 10!

10 4 ! 6!
P = = =

-

ñ ñ ñ ñ ñ ñ ñ ñ ñ

6 5 4 3 2 1ñ ñ ñ ñ ñ
10 9 8 7 5040= =ñ ñ ñ

6!
3!

9!
4!

15!
14!

( )8 5
8!

8 5 !
P = =

-

The value of r must be less than 
or equal to the value of n. 

Remember that n! or “n factorial” means to find 
the product of the whole numbers from 1 to n. 
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Notes  
Permutations and Combinations (continued) 

A combination is a selection of items from a group in which the order is NOT important. In a 
combination, AB is the same as BA. 
The number of combinations of n items taken r at a time is shown by the following formula. 

    

 
How many ways can club members select a committee of 4 people from a group of 10 
members? 
The order of the committee members does not matter. Selecting Tom and Pat is the same as 
selecting Pat and Tom. 
To find the number of combinations of 10 items taken 4 at a time, use  
n = 10 and r = 4 in the combination rule. Then evaluate. 

  

     

 
 
There are 210 ways to select the committee members. 

Evaluate. 
 9.  5C2 10.  7C6 11.  9C4 

 ________________________   ________________________   ________________________  

Solve. 
 12. A pollster has the names of 8 people available to answer her questions.  

She must select 3 of the people to interview. How many ways can she  
select the respondents? 
 a. Does the order of the respondents matter?    
 b. Find the number of combinations of 8 people taken 3 at a time. 

    

 13. The track team has 6 runners in a race. The coach selects 2 runners to run  
in the first heat. In how many ways can the runners be selected?  
Write and evaluate the combination rule to solve. 

 ________________________________________________________________________________________   
 

( )
!
! !n r

nC
n r r

=
-

( )10 4
10 9 8 7 6 5 4 3 2 110! 10!

10 4 !4! 6!4!
C = = =

-

ñ ñ ñ ñ ñ ñ ñ ñ ñ

6 5 4 3 2 1ñ ñ ñ ñ ñ

310 9
=

ñ 8ñ 7
4

ñ

3ñ 2ñ
10 3 7 210

1
= =ñ ñ

ñ

( )8 3
8!

8 3 !3!
C = =

-

The combination rule is 
a modification of the 
permutation rule. 

Divide out common 
factors to simplify. 
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Practice A 
Permutations and Combinations 

Use the Fundamental Counting Principle. 
 1. For her aquarium, Susan can choose from 4 types  

of fish and 3 types of plants. If she chooses one type  
of fish and one type of plant, how many different  
aquariums can Susan set up?   

 2. Lottery numbers in a particular state consist of  
6 digits. Each lottery ball that is drawn has six sides,  
numbered 1–6. How many different lottery numbers  
are possible?   

Evaluate. 

 3. 5! 4.  5.  

 ________________________   ________________________   ________________________  

Solve. 
 6. For an art exhibit, Craig has to choose 3 ceramic mugs out  

of the 7 that he made over the summer. In how many ways  
can he arrange these 3 mugs in a row?   

 7. The members of a track team want to choose a team  
captain and someone to organize their equipment. In  
how many ways can 2 people be chosen from a team  
of 10 girls?   

Evaluate. 
 8. 4P3 9. 3C2 10. 5P2 

 ________________________   ________________________   ________________________  

 11. 5C2 12. 8P4 13. 6C1 

 ________________________   ________________________   ________________________  

Solve. 
 14. While on vacation, Sandra wants to buy 2 wallets. There are  

7 different patterns she can choose from. In how many ways  
can Sandra choose 2 different wallets?   

15. Vince chooses 3 side dishes from a total of 10 side dishes  
offered on the menu. In how many different ways can he  
choose his side dishes?   

 
 
 
 

6!
2!

2!3!
4!
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Practice B 
Permutations and Combinations 

Use the Fundamental Counting Principle. 
 1. The soccer team is silk-screening T-shirts. They have 4 different  

colors of T-shirts and 2 different colors of ink. How many different  
T-shirts can be made using one ink color on a T-shirt?   

 2. A travel agent is offering a vacation package. Participants choose the  
type of tour, a meal plan, and a hotel class from the table below. 

Tour Meal Hotel 

Walking Restaurant 4-Star 

Boat Picnic 3-Star 

Bicycle  2-Star 

  1-Star 

  How many different vacation packages are offered?   

Evaluate. 

 3.  4.  5.  

 ________________________   ________________________   ________________________  

Solve. 
 6. In how many ways can the debate team choose a president  

and a secretary if there are 10 people on the team?   
 7. A teacher is passing out first-, second-, and third-place prizes  

for the best student actor in a production of Hamlet. If there are  
14 students in the class, in how many different ways can the  
awards be presented?   

Evaluate. 
 8.  5P4 9.  3C2 10.  8P3 

 ________________________   ________________________   ________________________  

Solve. 
 11. Mrs. Marshall has 11 boys and 14 girls in her kindergarten class this year. 
  a. In how many ways can she select 2 girls to pass out  

a snack?   
  b. In how many ways can she select 5 boys to pass out  

new books?     
c. In how many ways can she select 3 students to carry  

papers to the office?     
 
 

3!6!
3!

10!
7! ( )

9! 6!
9 6 !
-
-
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6 (6, 1) (6, 2) (6, 3) (6, 4) (6, 5) (6, 6) 

5 (5, 1) (5, 2) (5, 3) (5, 4) (5, 5) (5, 6) 

4 (4, 1) (4, 2) (4, 3) (4, 4) (4, 5) (4, 6) 

3 (3, 1) (3, 2) (3, 3) (3, 4) (3, 5) (3, 6) 

2 (2, 1) (2, 2) (2, 3) (2, 4) (2, 5) (2, 6) 

1 (1, 1) (1, 2) (1, 3) (1, 4) (1, 5) (1, 6) 

 1 2 3 4 5 6 
 

Notes 
Theoretical and Experimental Probability 

Probability measures the likelihood of an event, or outcome. All of the possible outcomes 
make up the sample space. 
For outcomes that have the same likelihood of occurring, or equally likely outcomes, the 
probability of an event, E, is defined as follows. 

  

Two 1–6 number cubes are rolled. If the numbers on each cube are  
equally likely, what is the probability that the sum is 8? 
Step 1 Find the sample space. 
   Use ordered pairs to list all the possible outcomes. 
   There are 36 outcomes in the sample space. 
 
 
 
 
 
 
 
 
 
 
 
Step 2 Find the outcomes with a sum of 8:  
    (6, 2),  (5, 3),  (4, 4),  (3, 5), and  (2, 6). 
   There are 5 outcomes with a sum of 8. 
Step 3 Use the definition of theoretical probability. 

    

Two number cubes are rolled. If all numbers are equally likely, what is 
the probability of each event? 
 1. The sum is 3. 

 a. List the favorable outcomes.  _______________________________  
 b. Find the probability.  _______________________________  

 2. The sum is 4. 
  a. List the favorable outcomes.  _______________________________  
  b. Find the probability.  _______________________________  
 3. The sum is 9. 

 a. List the favorable outcomes.  _______________________________  
 b. Find the probability.   

( ) number of favorable outcomes
number of outcomes in the sample space

P E =

( ) number of outcomes with sum of 8 5sum is 8
total possible outcomes 36

P = =

0 £ P(E) £ 1 

The greatest 
possible sum 
is 12. 

Rows show 
outcomes of 
the second 
number cube. 

Columns show outcomes of 
the first number cube. 

These are the favorable 
outcomes. 
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 Notes 
Theoretical and Experimental Probability (continued) 

To find the experimental probability of an event, conduct or observe an experiment for a large 
number of trials. Then count the number of times the event, A, occurs. 
The experimental probability of the event is found by using the following formula. 

   

The table shows the results of an experiment with a spinner. 
 
 
 
 
 
Find the experimental probability of spinning red. 
Step 1  First find the total number of trials. 
  30 + 25 + 12 + 33 = 100 
Step 2  Use the definition of experimental probability. 

   

To find the probability of spinning green or blue, find the total number of 
times green or blue occurred. 

 

 

The table shows the results of a spinner experiment. Use the table to 
find each experimental probability. 

Spinner Experiment 

Number 1 2 3 4 

Spins 15 10 8 22 

 4. Spinning a 3 
 a. What is the total number of trials?  _______________________________  
 b. Find the probability.  _______________________________  

 5. Spinning an even number 
 a. What is the number of even spins?  _______________________________  
 b. Find the probability.  _______________________________  

 6. Spinning 1 or 2 
 a. How many trials resulted in a 1 or a 2?  _______________________________  
 b. Find the probability.  _______________________________  
 

( ) number of times the event occurs
number of trials

P A =

( ) number of times red occurred 30 3red 0.3
number of trials 100 10

P = = = =

  number of times green or blue occurred(green or blue) =
number of trials

P

12 33 45 9 0.45
100 100 20
+

= = = =

Spinner Experiment 

Color Red Yellow Green Blue 

Spins 30 25 12 33 

 

Outcomes 

Trials 

You can use a fraction 
or a decimal. 
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Practice A 
Theoretical and Experimental Probability 

Answer each question. 
 1. How many possible outcomes are there from tossing  

two number cubes labeled 1–6?   

 2. Describe the sample space for a spinner with four equal  
sections of blue, red, green, and yellow.   

 3. How likely is it that an outcome with a probability of  
1 will occur?   

 4. How likely is it that an outcome with a probability of  
0 will occur?   

Solve. 
 5. A farmer has four sheepdogs and three beagles. If he  

randomly chooses a dog to accompany him on a walk, what  
is the probability of him taking a walk with a sheepdog?   

 6. Gordon spins a spinner with equal-sized sections numbered  
1–6. In one spin, what is the likelihood that the spinner will  
stop on a 1 or a 5?   

 7. Oak trees shade 30% of the Fitzgeralds’ backyard. What is  
the probability that someone standing at a random point in  
the backyard will NOT be in the shade?   

 8. Find the probability that a point chosen at random  
inside the larger square shown here will also fall  
inside the smaller square. 

    

The table below shows the results of pulling one marble from a bag of 
marbles, recording its color, and replacing it in the bag. 

Marble Color Yellow Red Green 

Times Pulled 53 17 30 

Find the experimental probability of each event. 
 9. Choosing a yellow marble   

 10. NOT choosing a red marble   

 11. Choosing either a red or a green marble   

12. Which color marble is probably present in greatest number  
in the bag?   
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Practice B 
Theoretical and Experimental Probability 

Solve. 
 1. A fruit bowl contains 4 green apples and 7 red apples. What  

is the probability that a randomly selected apple will be green?   

 2. When two number cubes labeled 1–6 are rolled, what is the  
probability that the result will be two 4’s?   

 3. Joanne is guessing which day in November is Bess’s birthday.  
Joanne knows that Bess’s birthday does not fall on an  
odd-numbered day. What is the probability that Joanne will  
guess the correct day on her first try?   

 4. Tom has a dollar’s worth of dimes and a dollar’s worth of nickels in his pocket. 

  a. What is the probability he will randomly select a nickel  
from his pocket?    

  b. What is the probability he will randomly select a dime  
from his pocket?      

 5. Clarice has 7 new CDs; 3 are classical music and the rest are  
pop music. If she randomly grabs 3 CDs to listen to in the car  
on her way to school, what is the probability that she will select  
only classical music?   

 6. Find the probability that a point chosen at random  
inside the larger circle shown here will also fall  
inside the smaller circle. 

 _______________________________  

Frank is playing darts. The results of his throws are shown in the 
table below. Assume that his results continue to follow this trend. 

Color Hit Number of Throws 

Blue 12 

Red 5 

White 2 

Find the experimental probability of each event. 
 7. Frank’s next throw will hit white.   

 8. Frank’s next throw will hit blue.   

 9. Frank’s next throw will hit either red or white.   

10. Frank’s next throw will NOT hit red.   
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Notes 
Independent and Dependent Events 

Two events, A and B, are independent if the occurrence of one does not affect the probability 

of the occurrence of the other. 

Case 1:  A card is drawn from a deck and then placed back in the deck.  

     A second card is then drawn. 

     Events A and B are independent. 

Case 2:  A card is drawn from a deck. It is not replaced. 

     A second card is then drawn. 

     Events C and D are NOT independent. 

Multiplication Rule for the Probability of Independent Events 
A and B are independent events. 

 P(A and B) = P(A) • P(B) 

A deck of cards has 12 face cards and 40 number cards. A card is drawn 

from a deck and then placed back in the deck. A second card is then 

drawn. 

What is the probability of drawing two face cards from the deck? 

Step 1 Find the total number of cards. 12 + 40 = 52 

Step 2 Find the probability of drawing a face card. 

    

Step 3 Use the rule for the probability of independent events. 

   P(2 face cards) = P(face card) • P(face card) 

      

What is the probability of drawing a face card and then a number card from the deck? 

  

 P(face card, then number card) = P(face card) • P(number card) 

        

Find each probability. 
 1. Ben rolls a 4 and then a 5 on a 1–6 number cube. 

  a. P(4) b. P(5) c. P(4, then 5) = P(4) • P(5) 

 ________________________   ________________________   ___________________________  
 2. Ben rolls a 3 and then an even number on a 1–6 number cube. 

  a. P(3) b. P(even number) c. P(3) • P(even number) 

 ________________________   ________________________   ________________________  

( ) 12 3face card
52 13

P = =

3 3 9
13 13 169

= =ñ

( ) 40 10number card
52 13

P = =

3 10 30
13 13 169

= =ñ

Event B 

Event D 

Event A 

Event C 

The events are 

independent. 



Name ________________________________________   Date __________________   Class _________________  

Page 10 

 Notes 
Independent and Dependent Events (continued) 

Two events, A and B, are dependent if the occurrence of one affects the probability of the 

occurrence of the other.  

 A card is drawn from a deck. It is not replaced. 

 A second card is then drawn. 

 Events A and B are dependent. 
The probability of B given that A has occurred is called the conditional 
probability of B, given A. It is denoted P(B | A). 

Multiplication Rule for the Probability of Dependent Events 
A and B are dependent events. 

 P(A and B) = P(A) • P(B | A) 

A deck of cards has 12 face cards and 40 number cards. A card is drawn 

from a deck and NOT replaced. A second card is then drawn. 

What is the probability of drawing two face cards from the deck? 

Step 1 Find the probability of drawing a face card on the first draw. 

    

Step 2 Find the probability of drawing a face card on the second draw. 

    

Step 3 Use the rule for the probability of dependent events. 

   P(2 face cards) = P(face card) • P(face card | face card) 

  

What is the probability of drawing a face card and then a number card from the deck? 

  

 P(face card, then number card) = P(face card) • P(number card | face card) 

     

Find each probability. 
 3. Draw two number cards without replacing the first card. 

 a. P(number card)  ___________________________  

 b. P(number card | number card)   ___________________________  

 c. P(number card) • P(number card | number card)  ___________________________  

 4. Draw a number card and then a face card without replacing the first card. 

 a. P(number card)  ___________________________  

 b. P(face card | number card)  ___________________________  

c. P(number card) • P(face card | number card)  ___________________________  

 

( ) 12 3face card
52 13

P = =

( ) 11face card | face card
51

P =

3 11 33 11
13 51 663 221

= = =ñ

( ) 40number card | face card
51

P =

3 40 40
13 51 221

= =ñ

Event A 

The events are 

dependent. 

Event A 

Event B 

If 1 face card was drawn, 11 face cards 

remain and 51 total cards remain. 

Event B 

There are still 40 number cards in the 

deck, but only 51 total cards remain. 
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Practice A 
Independent and Dependent Events 

Find each probability. 
 1. Hal is tossing a quarter. 

  a. What is the probability he will toss heads?  _____________________  

  b. What is the probability he will toss tails?  _____________________  

  c. What is the probability he will toss heads and then tails?  _____________________  

 2. Hal tosses a quarter three times. What is the probability the  
result will be tails each time?  _____________________  

 3. Katie rolls a 1–6 number cube twice. What is the probability  
she will roll an odd number and then an even number?  _____________________  

 4. Katie rolls the 1–6 number cube three times. What is the  
probability that the result will be a 3 each time?  _____________________  

There are 3 apples and 5 oranges in a bag. Determine each probability. 
 5. Selecting 2 apples when they are chosen at random  

without replacement  _____________________  

 6. Selecting an orange, then an apple when they are chosen  
at random without replacement  _____________________  

A student must have a B average or better for all courses to qualify 
for any athletic team at Jefferson High School. The table below shows 
the distribution of students’ grades in three sports at the school. 

Sport Students with 
an A Average 

Students with a 
B Average 

Field hockey 15 4 

Basketball 7 13 

Football 2 22 

An athlete is randomly selected. Find each probability in decimal form. 
 7. The student is a field hockey player with a B average.  ________________________  

 8. The student has an A average and plays football.  ________________________  

 9. The student has a B average and does NOT play football.  ________________________  

There are 4 green marbles and 3 white marbles in a bag. A white marble is  
randomly selected and not replaced. Then a green marble is randomly selected. 
 10. Are these events dependent or independent?  ___________________________  

 11. What is the probability of this event occurring?  ___________________________   
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Practice B 
Independent and Dependent Events 

Find each probability. 
 1. A bag contains 5 red, 3 green, 4 blue, and 8 yellow marbles.  

Find the probability of randomly selecting a green marble,  
and then a yellow marble if the first marble is replaced.  _______________________  

 2. A sock drawer contains 5 rolled-up pairs of each color of  
socks, white, green, and blue. What is the probability of  
randomly selecting a pair of blue socks, replacing it, and  
then randomly selecting a pair of white socks?  _______________________  

Two 1–6 number cubes are rolled—one is black and one is white. 
 3. The sum of the rolls is greater than or equal to 6 and the black cube shows a 3. 
  a. Explain why the events are dependent. 

 ____________________________________________________________________________________  

  b. Find the probability.   
 4. The white cube shows an even number, and the sum is 8. 
  a. Explain why the events are dependent. 

 ____________________________________________________________________________________  

  b. Find the probability.     

The table below shows numbers of registered voters by age in the United States 
in 2004 based on the census. Find each probability in decimal form. 

Age Registered Voters  
(in thousands) 

Not Registered to Vote  
(in thousands) 

18–24 14,334 13,474 

25–44 49,371 32,763 

45–64 51,659 19,355 

65 and over 26,706 8,033 

 5. A randomly selected person is registered to vote, given that  
the person is between the ages of 18 and 24.   

 6. A randomly selected person is between the ages of 45 and  
64 and is not registered to vote.   

 7. A randomly selected person is registered to vote and is  
at least 65 years old.   

A bag contains 12 blue cubes, 12 red cubes, and 20 green cubes.  
Determine whether the events are independent or dependent, and find each probability. 
 8. A green cube and then a blue cube are chosen at random  

with replacement.   
9. Two blue cubes are chosen at random without replacement.   
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Notes 
Two-Way Tables 

A two-way table is a useful way to organize data that can be categorized by 
two variables. 

Suppose the school board asked 125 households if they would 
support a tax increase to build a new stadium for the high school. The 
table shows one way to arrange to data. 
 
 
 
 

 

 

 

                             ÷                       =                  =  ► 

 

 

 

Make a table of the joint and marginal relative frequencies.   
Divide each value by the total of 125 to find the joint relative frequency, and 
add each row and column to find the marginal relative frequency. 

 1. The table shows the number of students who use a cell phone at school.  
Make a table of joint relative frequencies and marginal relative frequencies. 

 Lowerclassmates Upperclassmates Total 
Yes    

No    

Total    

 Have School-Age 
Children 

Does Not Have 
School-Age Children 

Yes 42 25 

No 5 53 

 Have School-Age 
Children 

Does Not Have 
School-Age Children 

Total 

Yes 0.336 0.200 0.536 

No 0.040 0.424 0.464 

Total 0.376 0.624 1 

 Lowerclassmates Upperclassmates 
Yes 48 100 

No 58 44 

Joint Relative 
Frequency 

 

The values in each 
category divided by 
the total number of 

values. 

Marginal Relative 
Frequency 

 

The sum of the 
joint relative 
frequencies in 
each column. 

Conditional 
Relative 

Frequency 
The joint relative 
frequency divided 
by the marginal 

relative frequency. 

Conditional 
 Probability 
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Notes 
Two-Way Tables (continued) 

Refer to the school board problem on the previous page. 

If you are given that a household would support a tax increase, what 
is the probability that the household has school-age children? 
Use the conditional relative frequency for the row with the condition yes. The total for the row is 

0.536. Of these, 0.336 said yes. The conditional relative frequency is  or 63%. 

Given that a household would support a tax increase, there is a probability of about 0.63 that 
that the household has school-age children. 

Use conditional probabilities to determine which group to focus on 
during its tax-increase campaign. 

P(household with children that do not support a tax increase) =  or 11%.  

P(household without children that do not support a tax increase) =  or 68%.  

The school board should focus on the households without children. 

 2. Refer to the cell phone problem on the previous page. If you are given that a student uses a 
cell phone at school, what is the probability that the student is an upperclassmate? 

 ________________________________________________________________________________________  

 3. Randall is assessing which employee should be the “Employee of the Month.” Over one 
month, he records whether a customer gives his employee a favorable rating or not. The 
marginal relative frequencies are shown below.  

 
 
 
 
 
 
 
 

 a. Find the probability that each employee will receive a favorable rating. Round to the 
nearest hundredth where appropriate. 

 ________________________________________________________________________________________  

 b. Determine which employee has the highest favorable rating. 

 ________________________________________________________________________________________  
 
 

 

   

0.336 0.63,0.536 »

0.040 0.11,0.376 »

0.424 0.68,0.624 »

 Yes No Total 
Marylou 0.155 0.267 0.422 

Manuel 0.252 0.059 0.311 

Marley 0.219 0.048 0.267 

Total 0.626 0.374 1 
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Practice A 
Two-Way Tables 

 1. The table shows the results of a survey of 100 randomly-selected people entering an 
amusement park who were asked whether they were planning to ride the Monster Loop, a 
rollercoaster. Make a table of joint and marginal relative frequencies. The table has been 
started for you.  

 
 
 
 
 
 

 Ages 8–15 Ages 16–25 Ages 26–35 36 and Older 
Yes 19 23 8 14 

No 8 11 12 5 

 Ages 8–15 Ages 16–25 Ages 26–35 36 and Older Total 
Yes 0.19    0.64 

No      
Total     1 

 2. Thomas collected data on 25 randomly selected 17-year-olds at his school, and 
summarized the results in a table. 

 Has a Driver’s License 

  Yes No 

        Has a Job 
Yes 9 3 

No 8 5 

 a. Make a table of the joint relative frequencies and marginal relative frequencies. Round 
to the nearest hundredth where appropriate. The table has been started for you.  

 
 
 
 
 
 
 
 b. If you are given that a 17-year-old has a job, what is the probability that the 17-year-old 

also has a driver’s license? Divide a joint relative frequency by a marginal relative 
frequency to find the answer. Round your answer to the nearest hundredth. 

 ________________________________________________________________________________________  

 c. If you are given that a 17-year-old has a driver’s license, what is the probability that the 
17-year-old also has a job? Divide a joint relative frequency by a marginal relative 
frequency to find the answer. Round your answer to the nearest hundredth. 

  Has a Driver’s License 

  Yes No Total 
            
              Has a Job 

Yes  0.12  

No    

 Total 0.68  1 
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Practice B 
Two-Way Tables 

 1. The table shows the results of a customer satisfaction survey of 100 randomly selected 
shoppers at the mall who were asked if they would shop at an earlier time if the mall 
opened earlier. Make a table of joint and marginal relative frequencies. 

 
 
 
 
 
 

 Ages 10–20 Ages 21–45 Ages 46–65 65 and Older 
Yes 13 2 8 24 

No 25 10 15 3 

 Ages 10–20 Ages 21–45 Ages 46–65 65 and Older Total 
Yes      
No      
Total      

 2. Jerrod collected data on 100 randomly selected students, and summarized the results in a 
table. 

 
 Owns an MP3 Player 
  Yes No 

Owns a 
      Smart phone 

Yes 28 12 

No 34 26 

 a. Make a table of the joint relative frequencies and marginal relative frequencies. Round 
to the nearest hundredth where appropriate. 

 
 
 
 
 
 
 
 b. If you are given that a student owns an MP3 player, what is the probability that the 

student also owns a smart phone? Round your answer to the nearest hundredth. 

 ________________________________________________________________________________________  

 c. If you are given that a student owns a smart phone, what is the probability that the 
student also owns an MP3 player? Round your answer to the nearest hundredth. 

 ________________________________________________________________________________________  

  Owns an MP3 player 

  Yes No Total 
Owns a 

      Smart Phone 
Yes    

No    

 Total    
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Notes 
Compound Events 

A simple event is an event that cannot be broken down any further. 

A compound event is an event made up of two or more simple events. 

Rolling a 6 on a number cube is a simple event, while rolling an even number  
is a compound event. 

Mutually exclusive events are events that cannot occur at the same time. 

Tossing heads and tossing tails are mutually exclusive events. They cannot  
happen on the same toss of a coin. 

Addition Rule for the Probability of Mutually Exclusive Events 
A and B are mutually exclusive events. 

  P(A or B) = P(A) + P(B) 

A card is drawn from the deck. What is the probability of drawing a 5 or a face  
card from the deck? 

Step 1 Decide whether the events are mutually exclusive. 

   A card cannot be both 5 and a face card. 

   The events are mutually exclusive. 

Step 2 Find the probability of drawing a 5. 

    

Step 3 Find the probability of drawing a face card. 

    

Step 4 Use the rule for the probability of mutually exclusive events. 

   P(5 or face card) = P(5) + P(face card) 

      

Toni draws a card from a deck. Find each probability. 

 1. She draws a number card or a king. 

 a. P(number card)  ___________________________  

 b. P(king)  ___________________________  

 c. P(number card or king) = P(number card) + P(king)  ___________________________  

 2. She draws an ace or a queen. 

 a. P(ace)  ___________________________  

 b. P(queen)  ___________________________  

 c. P(ace or queen) = P(ace) + P(queen)  ___________________________  

( ) 4 15
52 13

P = =

( ) 12 3face card
52 13

P = =

1 3 4
13 13 13

= + =

There are four 5’s in a 
deck of 52 cards. 

There are 12 face cards 
in a deck of 52 cards. 
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Notes 
Compound Events (continued) 

Inclusive events are compound events that can occur at the same time. 

Rolling a 6 and rolling an even number on a number cube are inclusive events because 6 is an 
even number. 

Because inclusive events can happen simultaneously, you do not want to double count the 
probability when the events overlap. 

Addition Rule for the Probability of Inclusive Events 
A and B are inclusive events. 

 P(A or B) = P(A) + P(B) - P(A and B) 

P(A and B) denotes the probability that both A and B occur at the same time. 

A card is drawn from the deck. What is the probability of drawing a 3 or a  
heart from the deck? 

Step 1 Decide whether the events are inclusive. 

   The events overlap: there is a card that is both a 3 and a heart. 

   The events are inclusive. 

Step 2 Find the probability of drawing a 3. 

    

Step 3 Find the probability of drawing a heart. 

    

Step 4 Find the probability of drawing a 3 and a heart. 

    

Step 5 Use the rule for the probability of inclusive events. 

   P(3 or heart) = P(3) + P(heart) - P(3 and heart) 

  

Charles draws a card from a deck. Find each probability. 
 3. He draws a red card or a king. 
  a. P(red) b. P(king) c. P(red and king) 

 ________________________   ________________________   ________________________  
  d. P(red or king) = P(red) + P(king) - P(red and king)   

 4. He draws a diamond or a face card. 
  a. P(diamond) b. P(face card) c. P(diamond and face card) 

 ________________________   ________________________   ________________________  

 d. P(diamond or face card) = P(diamond) + P(face card) - P(diamond and face card) 

     

( ) 43
52

P =

( ) 13heart
52

P =

( ) 13 and heart
52

P =

4 13 1 16 4
52 52 52 52 13

= + - = =

There are four 3’s in a 
deck of 52 cards. 

There are 13 hearts in a 
deck of 52 cards. 

There is 1 card that is 
both a 3 and a heart. 
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Practice A 
Compound Events 

Determine which event(s) are mutually exclusive. 
 1. Students are forming 4 softball teams by each picking one of four different- 

color cards from a bag. Are the events “choosing a red card” and “choosing  

a blue card” mutually exclusive? Explain why or why not. 

 ________________________________________________________________________________________  

 2. Are the events “choosing a black card” from a deck of playing cards and  

“choosing a 10” mutually exclusive? Explain why or why not. 

 ________________________________________________________________________________________  

Solve. 

 3. Apples are in  of all of the lunch bags that are distributed  

at a school picnic, and bananas are in  of the bags. What  

is the probability of randomly choosing a lunch bag that  

contains either an apple or a banana?  ______________________  

 4. A group of senior citizens have won free vacation packages.  

The vacation to Bermuda is chosen by 25% of them, 60%  

choose Alaska, and 15% choose Costa Rica. What is the  

probability that one randomly selected senior citizen chooses  

to vacation in Costa Rica or Bermuda?  ______________________  

Pam rolls a 1–6 number cube. Find each probability. 
 5. Pam rolls a 3 or a 6.  ______________________  

 6. Pam rolls an even number.  ______________________  

 7. Pam rolls an odd or even number.  ______________________  

 8. Pam rolls an odd number or a 3.  ______________________  

 9. Pam rolls an odd number or a number greater than 4.  ______________________  

Use the data to fill in the Venn diagram. Then solve. 
 10. Of the 65 students going on the soccer trip, 43 are players and 12 are  

left-handed. Only 5 of the left-handed students are soccer players.  

What is the probability that one of the students on the trip is a soccer  

player or is left-handed?  ______________________  
 
 
 
 
 
 

1
4

1
3

Soccer players 

Left-handed 

jwilson3
Placed Image

jwilson3
Placed Image

jwilson3
Placed Image
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Practice B 
Compound Events 

A can of vegetables with no label has a  chance of being green 

beans and a  chance of being corn. 

 1. Explain why the events “green beans” or “corn” are mutually exclusive. 

 ________________________________________________________________________________________  

 2. What is the probability that an unlabeled can of vegetables  

is either green beans or corn?  _______________________  

Ben rolls a 1–6 number cube. Find each probability. 
 3. Ben rolls a 3 or a 4.  _______________________  

 4. Ben rolls a number greater than 2 or an even number.  _______________________  

 5. Ben rolls a prime number or an odd number.  _______________________  

Of the 400 doctors who attended a conference, 240 practiced family 
medicine and 130 were from countries outside the United States. 
One-third of the family medicine practitioners were not from the 
United States. 
 6. What is the probability that a doctor practices family  

medicine or is from the United States?  _______________________  

 7. What is the probability that a doctor practices family  

medicine or is not from the United States?  _______________________  

 8. What is the probability that a doctor does not practice  

family medicine or is from the United States?  _______________________  

Use the data to fill in the Venn diagram. Then solve. 
 9. Of the 220 people who came into the Italian deli on Friday, 104 bought  

pizza and 82 used a credit card. Half of the people who bought pizza  

used a credit card. What is the probability that a customer bought pizza  

or used a credit card? 

 ___________________________  

 

Solve. 
10. There are 6 people in a gardening club. Each gardener orders seeds  

from a list of 11 different types of seeds available. What is the probability  

that 2 gardeners will order the same type of seeds?  ______________________  
 

1
8

1
5

Bought Pizza 
Used credit card 
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