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. Can you use the Multiplication Rule for independent events to find the probability that the
first name drawn is a girl's name and the second name is a boy’s name? Why or why not?

. Compute this probability using the Multiplication Principle of Counting and the definition of
probability given at the beginning of this investigation.
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b. To find the probability that the first name drawn is a girl’s name and the second name drawn
is a boy’s name, you can use the General Maultiplication Rule for any two events

If A and B are events, then P(A and B) = P(4) x P(B| A).

The notation P(B | 4) is read “probability event B occurs given that event A occurs.” Answer
the following questions for drawing two names from a hat without replacement.

i. What will you use as event A? Find P(4).
ii. What will you use as event B? Find P8 | 4).

Find the probability that the first name drawn is a girl's name and the second name is a
boy's name.

c. Find the probability in Part biii using the Multiplication Principle of Counting and the
definition of probability given at the beginning of this investigation.

d. Compare the probability you determined in this problem to the probability you determined
in Problem 4. The events are the same in the two situations, yet the probabilities are
different. Explain why it makes sense that one probability is larger than the other.

e. Suppose you draw four names from a hat without replacement.

i.. Extend the General Multiplication Rule to find the probability that all names drawn are
those of girls.

ii.Find this probability using the Multiplication Principle of Counting and the definition of
probability given at the beginning of this investigation. Make sure you get the same
‘probability as in parti.
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General Multiplication Rule Sometimes you are interested in the probability of an event occurring
when you know another event has occurred.

@) Suppose again you have the names of six boys and four girls on slips of paper in a hat. You
draw one name, but this time you do not return the slip of paper to the hat. Then you draw a
second name.

a. Explain why you cannot use the Multiplication Rule for independent events to find the
probability that the first name drawn is a girl's name and the second name is a boy's name.
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@ Suppose that there are 50 people in a jury pool and 15 of them are Native Americans. Jurors are
selected at random.
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. What is the probability that the first and second people selected are both Native Americans?
. What s the probability that neither of the first two people selected is a Native American?

. How can you use your answers from Parts a and b to find the probability that exactly one
person of the first two selected is a Native American? Find the probability of this event using
a different method.
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¥ Check Your Understanding

Consider the following probability and counting situations.
a. Suppose you roll a die three times.

i. What s the probability that you get an even number on -«
the first roll, a number greater than four on the second -
roll, and a number less than six on the third roll? Show
how to use the Multiplication Rule for independent
events to find this probability.

ii. Explain how to use the Multiplication Principle of
Counting to find this probability.

b. Inlowain 2010, a license plate had six characters. The first three characters were numbers and
the last three were letters. Suppose that no numbers of letters can be repeated. What is the
‘probability that a randomly chosen Towa license plate has three odd numbers?
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Counting and Multiplication Rules for Probability
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In your previous work in Core-Plus Mathematics, you saw that carefully counting the number of
outcomes corresponding to an event and the total number of possible outcomes was essential to
calculating the probability of the event occurring. In this investigation, you wil extend your
understanding of calculating probabilities by using counting methods. As you work on the problems
in this investigation, look for answers to these questions

How can counting methods be used in determining probabilities?

How are the Multiplication Rules for probability similar to, and
different from, the Multiplication Principle of Counting?

Equally Likely Outcomes Counting is especially useful in determining probability when there
are a finite number of outcomes all of which are equally likely. In this case, the probability of an
event A can be defined as

P(a) = 2umber of outcomes corresponding to event A

= total number of possible ouicomes -

Thus, when all the outcomes are equally likely, you can determine the probability of an event by
counting the number of outcomes corresponding to the event and dividing by the total number of
‘outcomes.
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@ Consider the experiment of rolling two fair dice, one red and one blue, where an outcome is the
‘number of spots showing on the top face of each die. For example. (3, 5) denotes the outcome of
getting 3 on the red die and 5 on the blue die.

a.
b.

c.

Are all the outcomes equally likely? What is the total number of possible outcomes?
Consider the event of getting doubles. How many outcomes correspond to this event?
What s the probability of getting doubles when rolling two dice?

@ Inacertain state lottery. a player fills out a ticket by choosing five “regular” numbers from 1 to
45, without repetition, and one PowerBall number from 1 to 45. The goal is to match the numbers
‘with those drawn at random at the end of the week. The regular numbers chosen do not have to be
in the same order as those drawn.

a.
b.

How many different ways are there to fill out a ticket?

A player wins the jackpot by matching all five regular numbers plus the PowerBall number.
This is called “Match 5 + 1.” How many different ways ate there to fill out a ticket that is a
“Match 5 + 1" winner? What is the probability of the event “Match 5 + 1"

A player wins $100.000 by matching the five regular numbers but not the PowerBall
‘number. This is called “Match 5. What is the probability of getting a “Match 5" winner?

. A player wins 55,000 for “Match 4 + 1." What is the probability of getting a “Match 4 + 17

‘winner?




image4.png
Multiplication Rule for Independent Events An important rule in probability that you have
studied in Course 2 Unit 8, Probability Distributions. is the Multiplication Rule for independent
events. Consider how this rule relates to the following situations.

@ Suppose you toss a fair coin four times and observe the sequence of heads and tails.

a. How many possible outcomes are there? Describe two ways of determining this number.
Are the outcomes equally likely?
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b. Suppose you record the number of heads from the four tosses. Find the following
probabilities

i. P(our heads)
ii. P(exactly one head)
iii. Pat least three heads)

c. You may recall that the Mulriplication Rule for independent events states that if A and B are
independent events, then P(A and B) = P(4) x P(B). Show how to calculate the probabilities
in Part b using the Multiplication Rule. (You may also use the Addition Rule for mutually
exclusive events.)
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@ Suppose you have the names of six boys and four gitls on slips of paper in a hat. You draw a
slip of paper, note the name, and return the slip of paper to the hat. You then draw again and
note the name.




