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Key Concept
In this lesson, students consider subsets of a sample 
space. When two subsets of a sample space have no 
elements in common, the corresponding events are 
mutually exclusive events. When two subsets have 
at least one element in common, the corresponding 
events are overlapping events. Students learn formulas 
for finding the probability of mutually exclusive events 
and overlapping events, and they find probabilities by 
identifying complementary events.

Key Question: Example 1
Why are the events mutually exclusive events?
A fish can be a minnow or a rainbowfish, but not 
both, so the events have no outcomes in common.

Key Question: Example 2
Why are the events overlapping events?
A player can be both a female student and a 
player on a varsity soccer team.

Differentiated Instruction
Example 2 Encourage visual learners to copy and 
mark the table from Example 2 to show the overlapping 
events. In the figure below, the ovals represent the two 
events and the overlapping region of the ovals represents 
the outcomes that the events have in common.

Girls Boys

Junior Varsity 19 17

Varsity 23 21

 Event A Event B

Vocabulary
Example 2 The table in Example 2 is known as a 
two-way table. Two-way tables are especially useful 
for displaying compound events. Students will use 
such tables in Lesson 10 when they study conditional 
probability. If time permits, you may want to give 
students a preview of conditional probability by posing 
additional questions about the two-way table in 
Example 2. For instance: What is the probability that a 
student is a girl given that the student is on the junior 
varsity soccer team? (Answer:   19__

36
 )

Vocabulary
Example 3 In the term complementary events, the 
word complementary shares the same root as the word 
complete. Complementary events represent the complete 
set of possible outcomes, meaning that one event or the 
other must occur. 

Key Question: Example 3
Why are the event that it rains tomorrow and the event 
that it does not rain tomorrow complementary events?
The events are mutually exclusive and one or the 
other must occur.

Teaching Strategy
Example 3 Be sure students understand that 
recognizing and using complementary events can simplify 
probability calculations. For example, ask students to 
find the probability that a card chosen from a standard 
deck of cards is not an ace. Although there are various 
methods for finding the probability, students should be 
aware that it may be easiest to first find the probability 

of choosing an ace  (  4 __ 
52

   or   1 __ 
13

  )  and then subtract this 

value from 1 as shown below.
P(not an ace) = 1 - P (ace) 

= 1 -   1 __ 
13

   =   12 __ 
13

  

Closing the Lesson
Have students answer the following question:
How is finding the probability of overlapping events 
different from finding the probability of mutually 
exclusive events?
In both cases, you add the probabilities of the 
individual events, but with overlapping events 
you must subtract the probability that both 
events occur.

Homework Help
Example 1: Exs. 1–7, 
12, 14
Example 2: Exs. 8–11, 
13
Example 3: Exs. 15–17
Enrichment: Exs. 18–20

Homework Check
To quickly check student 
understanding of key 
concepts, go over the 
following exercises:
5, 9, 11, 12, 15.

 9  Mutually Exclusive and 
Overlapping Events
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Check Answers
 1. mutually exclusive; about 58.3%  
 2. overlapping; 70%
 3. 0.0002, or 0.02%

Exercise Answers
 1. mutually exclusive
 2. overlapping
 3. overlapping
 4. mutually exclusive
 5. 0.72
 6. 0.4
 7. 67.5%
 8. 0.575
 9. 0.28
 10. 19%
 11. overlapping; about 83.3%
 12. mutually exclusive; about 66.7%
 13. overlapping; about 67.9%
 14. mutually exclusive; about 53.3%
 15. 0.65
 16. 0.8
 17. 0.45
 18. about 66.7%
 19. 50%
 20. 1; A and B are complementary events, so  

P (A ∪ B)  = 1.

ANSWERS
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