§ 10.6 ~ Combinations and Probability , %

Daily Objectives

1. Learn the notation and formula for the number of combinations.
2. Understand the relationships between permutations and combinations.
3. Use combination numbers to calculate probabilities.

Example 1: At the first meeting of the International Club, the members get acquainted by
introducing themselves and shaking hands. Each member shakes hands with every other member

exactly once. How many handshakes are there in each of the situations below?

a. Three people meet. b. Four people meet.
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d. Fifteen people meet.
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c. Five people meet.
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What is the difference between a permutation and a combination?
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Example 2: Anna, Ben, Chang, and Dena are members of the International Club, and they have
volunteered to be on a committee that will arrange a reception for exchange students. Usually
there are only three students on the committee. How many different three-member committees
could be formed with these four students? :
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Combinations

4 combination is 2 grouping of some or all of the objects from a set without
regard to order.

The number of combinations of » objects chosen r at a time (7 = il is
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How does the formula for combinations relate to the one for permutations? Why is this so?
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Example 3: Suppose a coin is flipped 10 times.
a. Wh%t is the probability that it will land heads exactly five times?
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b. What is the probability that it will land exactly five times, including on the third flip?
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Investigation — Winning the Lottery

Consider a state lottery called Lotto 47. Twice a week, players select six different numbers
between 1 and 47. The state lottery commission also selects six numbers between 1 and 47.
Selection order doesn’t matter, but a player needs to match all six numbers to win Lotto 47.

Step 1: Follow these directions with your class to simulate playing Lotto 47.

For five minutes, write down as many sets of six different numbers as you can. Write only
integers between 1 and 47.

After 5 minutes of writing, everyone stands up.

Your teaching will generate a random integer 1-47. Cross out all of your sets of six numbers that
do not contain the given number. If you cross out all of your sets, sit down.

Your teacher will generate a second number, third number, etc... Follow the previous rule for

each new integer. Your teacher will continue generating different random numbers until no one
is standing or six numbers have been generated..

a. What is the probability that any one set of six numbers wins?
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b. At $1 for each set of six numbers, how much did each of you spend in your five minutes?

¢. How much did the entire class spend?

d. Estimate the probability that someone in your class wins. Explain how you determined
this estimate.
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e. Estimate the probability that someone in your school would win if everyone in the school
participated in this activity. Explain how you determined this estimate.
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f. If each possible set of sit numbers were written on a 1-inch chip and if all the chips were
laid end to end, how long would the line of chips be '
a. Infeet? '
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