Math 160 Professor Busken
Chapter 5 Worksheets Name:

1. Find the expected value. Suppose you play a “Pick 4 Lotto”
where you pay 50¢ to select a sequence of four digits, such as 2118.
If you select the same sequence of digits that are drawn, you win and
collect $2000.

(a) How many different selections are possible?

(b)  What is the probability of winning?
(¢) If you win, what is your net profit?
(d) Find the expected value.

2. Assume that there is a 0.15 probability that a basketball playoff series
will last four games, a 0.30 probability that it will last five games, a
0.25 probability that it will last six games, and a 0.30 probability that
it will last seven games. Is it unusual for a team to win a series in 5
games?

3. The maximum patent life for a new drug is 17 years. Subtracting
the length of time required by the FDA for testing and approval of the
drug provides the actual patent life of the drug—that is, the length of
time that a company has to recover research and development costs
and make a profit. Suppose the distribution of the lengths of patent
life for new drugs is as shown here:

Years,z 3 4 5 6 7 8 9 10 11 12 13
() 03 .05 .07 .10 .14 .20 .18 .12 .07 .03 .0L

(a) Find the expected number of years of patent life for a new drug.
(b)  Find the standard deviation of the probability distribution.

(¢)  Use the Range Rule of Thumb to identify the range of values
associated with uswual patent life lengths.



Definition 1. A Random Experiment is an experiment, trial, pro-
cedure or observation that can be repeated numerous times under the same
conditions. The outcome of an individual random experiment must in no
way be affected by any previous outcome and cannot be predicted with cer-
tainty.

Accompanying this experiment is

1. a sample space (all possible outcomes of the experiment),
2. a probability (assigned to each outcome in the experiment)
3. a random variable, and
4

a probability distribution.

Definition 2. A wvariable x s a Random Variable if the numerical
value that it assumes, corresponding to an outcome of an experiment, is a
chance or random event.

Definition 3. A Probability Distribution lists the probabilities as-
soctated with each possible outcome in the sample space for a procedure,
trial or random experiment. A probability distribution can be written as a
table, formula, or graph (called a probability histogram,).

The main topic of Chapter 5 is the study of Discrete Probability Distri-
butions —which are tables of probabilities associated with random vari-
ables that take on discrete (or integer) values.

Many probability distributions are so important in theory or applications
that they have been given specific names (see wikipedia topic: list of
probability distributions). One specific Discrete Probability Distribution
from this list is called the Binomaaal Distribution, the topic of Section
5.3. The binomial distribution is the probability distribution that results
from doing a “binomaial experiment.”



Definition 4. Binomzial experiments have the following properties:

1. The procedure has a fixed number of trials.

2. The trials must be independent. (The outcome of any individual trial
doesnt affect the probabilities in the other trials.)

3. Fach trial must have only two possible outcomes (commonly referred
to as succesﬂ and failure).

4. The probability of a success remains the same in all trials.

Notation for Binomial Probability Distributions:

S and F (success and failure) denote the two possible categories of all
outcomes; p and ¢ will denote the probabilities of S and F', respectively.

P(S)=p (p =probability of success)

P(F)=1—p=gq (q =probability of failure)

n denotes the fixed number of trials.

x denotes a specific number of successes in n trials,
so x can be any whole number between 0 and n,
inclusive.

P denotes the probability of success in one of the n
trials.

q denotes the probability of failure in one of the n
trials.

P(x) denotes the probability of getting exactly x succ-

esses among the n trials.

The Binomzial Probability Formula

|
for = 0,1,2, ... n, and recall that ,C, = ———
(n—x)!- 2!

Example: Assume that a procedure yields a binomial distribution with
a trial repeated n = 4 times. Use the binomial probability formula to find
the probability of x = 3 successes given the probability of success on a
single trial is p = % Round to three decimal places.



For questions, 4—7, determine whether the given procedure re-
sults in a binomial distribution. If not, state the reason why.

4.

SR

Rolling a single die 37 times, keeping track of the numbers that are
rolled.

Rolling a single die 19 times, keeping track of the "fives” rolled.

Choosing 5 people (without replacement) from a group of 64 people,
of which 15 are women, keeping track of the number of men chosen.

Choosing 7 marbles from a box of 40 marbles (20 purple, 12 red,
and 8 green) one at a time without replacement, keeping track of the
number of red marbles chosen.

10.

11.

12.

A multiple choice test has 10 questions each of which has 5 possible
answers, only one of which is correct. If Judy, who forgot to study for
the test, guesses on all questions, what is the probability that she will
answer exactly 3 questions correctly?

The brand name of a certain chain of coffee shops has a 55% recog-
nition rate at Grossmont College. An executive from the company
wants to verify the recognition rate as the company is interested in
opening a coffee shop on the college. She selects a random sample of
10 Grossmont College students. Find the probability that the number
that recognize the brand name is not 4.

A test consists of 10 true/false questions. To pass the test a student
must answer at least 6 questions correctly. If a student guesses on each
question, what is the probability that the student will pass the test?

In a study, 42% of adults questioned reported that their health was
excellent. A researcher wishes to study the health of people living close
to a nuclear power plant. Among 11 adults randomly selected from
this area, only 3 reported that their health was excellent. Find the
probability that when 11 adults are randomly selected, 3 or fewer are
in excellent health.

An airline estimates that 9.95% of people who book a flight do not
actually show up. If the airline books 24 people for a flight on which
there is 22 seats, what is the probability that the number of people
who show up will exceed the capacity of the plane? Is this probability
low enough so that overbooking is not a real concern?



Binomaial Experiment

People with type O-negative blood are said to be “universal donors.”
About 7% of the U.S. population has this blood type. Suppose that 50
people show up at a blood drive. Let x =the number of universal donors
among a random group of 50 people.

n

This is the number of

This is the number of trials. For this example, n = 50 (the number
of blood donors).

This is the “success” probability. For this example, p = 0.07 (the
probability that a randomly selected American has type O-negative
blood). Note that p must be in decimal form.

44

successes,” or type-O negative donors

13.
14.
15.
16.

Find the probability that exactly none are type-O negative donors.
Find the probability that not 5 are type-O negative donors.

Find the probability that at least 5 people are type-O negative.
Find the probability that at most 5 people are type-O negative.

Find the probability that the number of type-O negative donors
who show up:

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

will not exceed 3.

must exceed 3.

18 less than 3.

18 more than 3.

1s between 2 and 5, inclusive.
18 between 2 and 5.

s a minimum of 5.

s a maxrimum of 5.

s no more than 5.

28 no less than 5.
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NOTE: O+ represents a positive probability less than C.0005. (continued)



