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MA 110 SECTION 8.2: UNION, INTERSECTION, & COMPLEMENTS OF EVENTS
HOMEWORK: 1, 3, 5, 19, 21, 23, 25, 27, 29, 31, 33, 35, 39, 41, 45, 51, 71, 73, 75, 77

Suppose that two fair dice are rolled. See the complete Sample Space on page 408. The
sample space has 36 outcomes – with each individual outcome (simple event) equally likely to
occur.

1. Listing outcomes in a described event:

Let A = “ A three is rolled “

Let B = “ A sum of seven is rolled”

2. Union of events

A  B = “ A three is rolled or a sum of the dice is seven”

3. Inclusive/Exclusion Principle: P (A  B) = P(A) + P(B) – P(A  B)

4. Intersection of events

A  B = “ A three is rolled and the sum of the dice is seven”

5. The complement rule:

Let C = “ A sum of 12 is rolled” then C = {(6, 6)}

D = “Sum of the dice is less than 12”

P(D) =
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6. EMPIRICAL PROBABILITY

The probability of an event determined by a sample of the population is used to
approximate the probability of the corresponding event in the total populations. How is
this reliable? A statistic theorem called the Law of Large Numbers states that the
approximate empirical probability can be made a s close to the actual probability as
desired by making the sample size large enough.

7. An automated manufacturing process produces 40 computer circuit boards at a
time, 7 of those boards are defective.

A. If one board is selected at random, what is the probability that it is defective?

B. If 5 boards are selected to fill an order, what is the probability that all 5 of them
are defective?

C. If 5 boards are selected to fill an order, what is the probability that exactly 2 of
them are defective?

D. If the production run of 40 boards with 7 defective is indicative of the
manufacturer’s overall quality, how many boards would you expect to be
defective from the manufacture of 1500 boards?
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8. THE BIRTHDAY PROBLEM (Example 5) page 411 - 412

9. PROBABILITY AND ODDS page 412 - 413

A. From probability to odds:

Given an event E the odds for E are p(E)/ p(E’) (Recall: p(E’) = 1 – p(E))

Suppose the probability of winning a game is .4, then the odds for winning the
game are .4/.6 = 4/6 = 2/3  2 to 3

The odds against winning are 3 to 2.

B. From Odds to probability:

If the odds for an event E are a to b (or a/b) then p(E) = a/(a + b)

Suppose the odds in favor of an event E are 5 to 9 then p(E) = 5/(5 + 9) =
5/14.

C. Convert the probabilities to odds:

i. P(E) = 0.6 ii. p(F) = 0.82

D. Convert the odds to probabilities:

i. The odd for G are 45 to 4 ii. The odds for H are 3 to 19


