Section 8-2  Union, Intersection, and Complement of Events
Example 1. A pair of dice are rolled.

A tree diagram or, better yet, an addition table can be used to illustrate the sample space. 
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The questions that follow deal with prime dot sums and dot sums greater than 7. We can model this using a probability tree:
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a. What is the probability that the dot sum is a prime number?
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We can confirm this result using our probability tree:
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b. What is the probability that the dot sum is greater than 7?
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c. What is the probability that the dot sum is a prime number and greater than 7?
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d. What is the probability that the dot sum is greater than 7 or a prime number?
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Example 2. The spinner shown below is spun.
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a. What is the probability that the spinner result will be a prime number?
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b. What is the probability that the spinner result will be an even number?
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c. What is the probability that the spinner result will be an even number and prime?
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d. What is the probability that the spinner result will be an even number or a prime?
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Example 3
In a randomly selected group of 20 people, what is that probability that at least 2 of them share the same birth date (same month and day not including Feb 29)?


[image: image20.wmf]0.411

          

          

365

P

-

1

          

          

365

365

365

365

365

346

347

363

364

365

-

 

1

 

          

          

birthday)

 

same

 

 the

share

 

2

 

P(no

-

1

more)

or 

 

P(2

20

365,20

»

=

*

*

*

*

*

*

=

=

L

L


You could draw a tree diagram for this problem but it would have 524,288 rows. However, all we really need to see is the row in which no two people have the same birthday:
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The probability for this row is:
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Consequently,
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Example 4
An automated manufacturing process produces 40 computer circuit boards of which 7 are defective. The quality control department selects 8 at random for testing. What is the probability that the sample will contain at least 1 defective board?


[image: image24.wmf]0.819

 

  

          

35

0.18053719

-

1

  

          

76904685

13884156

1

  

          

1

  

          

1

2

3

4

5

6

7

8

33

34

35

36

37

38

39

40

1

2

3

4

5

6

7

8

26

27

28

29

30

31

32

33

n(S)

n(0)

-

1

 

  

          

P(0)

-

1

1)

 

P(

8

,

40

8

,

33

»

=

-

=

-

=

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

=

=

=

>=

C

C


We can also use a tree diagram to solve this problem. Actually, we don’t need the whole tree, just the branch with no defective boards:
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Following this path and multiplying the probabilities we get the following result:
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