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11.

12.

CHAPTER 10  Probability

An experiment consists of tossing four coins and
noting whether each coin lands with a head or a tail
showing. List each of the following: .

a. The sample space

. The event that the first coin shows a head

. The event that three of the coins show heads
. The event that the fourth coin shows a tail

e A6 =

. The event that the second coin shows a head and
the third coin shows a tail

An experiment consists of flipping a coin and
rofling an eight-sided die and noting whether the
coin lands with a head or a tail showing and which
number faces up on the die. The eight faces on each
die are labeled 1, 2, 3, 4, 5, 6, 7, and 8 as shown.

Eight-Sided Die

List each of the following:

a, The sample space

b. The event that a 2 faces up on the die

e. The event that the coin lands with a head
showing

d. The event that the coin lands with a tail showing
and an odd number faces up on the die

e. The event that the coin lands with a head show-
ing or a 7 faces up on the die

Problems 13 and 14

One way to find the sample space of an experiment in-
volving two parts is to plot the possible outcomes of one
part of the experiment horizontally and the outcomes of
the other part vertically, then fill in the pairs of outcomes
in a rectangular array. For example, suppose that an ex-
periment consists of tossing a dime and a quarter. The
sample space could be plotted as:

Quarter

H T
Dime

The sample space of the experiment is {(H, H}, (H, T),
(T, /), (T, T)}.

13. Use the method just described to construct the sam-

ple space for the experiment of tossing a coin and
rolling a four-sided die with faces labeled 1, 2, 3,
and 4.

. Use the method just described to construct the sam-

ple space for the experiment of tossing a coin and
drawing a marble from a jar containing purple,
green, and yellow marbles.

. A standard six-sided die is rolled 60 times with the
following results.

a. Find the experimental probability of the follow-
ing events.

1. Gettinga 4
‘2. Getting an odd number
3. Getting a number greater than 3

b. Based on the experimental probability in (a), if
the die is rolled 250 times, how many times
would you expect to get an even number?

. A dropped thumbtack will land with the point up or

the point down. The results for tossing a thumbtack
60 times are as follows.

a. What is the experimental probability that the
thumbtack lands

1. point up?

2. point down?

b. Based on the experimental probability in (a), if
the thumbtack is tossed 100 times, about how
many times would you expect it to land

1. point up?
2. point down?
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648 CHAPTER 10 Probability

27. A six-sided die is constructed that has two faces
marked with 2s, three faces marked with 3s, and
one face marked with a 5. If this die is rolled once,
find the following probabilities:

a. Gettinga 2

b. Not gettinga 2

¢. Getting an odd number

d. Not getting an odd number

28. A 12-sided die is constructed that has three faces
marked with 1s, two faces marked with 2s, three
faces marked with 3s, and four faces marked with
4s. Tf this die is rolled once, find the following prob-
abilities:

a. Gettinga 4

b. Not getting a 4

¢. Getting an odd number

d. Not getting an odd number

29. A couple planning their wedding decides to ran-
domly select a month in which to marry. If T'is the
event the month is 30 days long, and ¥ is the event
the month ends in the letier y, find and interpret
P(D), P(Y),and P(T'U ).

30. A family planning a vacation randomly selects one
of the states in the United States as their destination.
If O is the that event the state borders the Pacific
Ocean and N is the event that the state’s name con-
tains the word “New,” find and interpret P(O), P(V),
and P(O U N).

31. Inaclass consiéting of girls and boys, 6 of the 14
girls and 7 of the 11 boys have done their home-.
work. A student is selected at random Consider the
following events. L \ ‘)Y

G- The student is a girl. i A C)
D: The student has done his or her homeworf(

a. Find P(G) and P(D).

b. Find and interpret P(G U D) and P(G ﬂ D)
¢. Areevents G and D mutually exclusive? Explain.

32. For an experiment in which a fair coin is tossed and
a fair standard die is rolled, consider the following
events.

H: The coin lands heads up.
F: The die shows a number greater than 4.
a. Find P(H) and P(F).

b. Find and interpret P(H U F) and P(H N F).
¢. Are events [ and F mutually exclusive?

T

33.

34,

35.

36.

37.

Consider the sample space for the experiment in
Example 10.2(c) and the following events.

A: getling a green on the first spin
B: getting a yellow on the second spin

a. List the sample space and find P(4), P(B),
P{A N B),and P(4A U B).

b. Verify that the equation P(4 U B) = P(4) +
P(B) — P(4 N B) holds for the probabilities in
part (a).

Suppose a jar contains 20 marbles, numbered

1 through 20, with each odd-numbered marble
colored red, and each even-numbered marble
colored black. A marble is drawn from the jar and
its color and number are noted.

a. List the sample space.
b. Consider the following events.

A: getting a black marble
B: getiing a number divisible by 3

Find P(4), P(B), P(4 N B), and P(4 U B).

c.. Verify that the equation P(4 U B) = P(4) +
P(B) — P(4 N B) holds for the probabilities in
part (b).

a. Suppose 45% of people have blood type O. Let
E be the event that a person has type O blood.
Describe E and find P(E).

b. Approximately 8% of babies are born left-
handed. Let F be the event that a baby is feft-
handed. Describe F and find P(#).

Based on research conducted after the 1989 Loma

Prieta earthquake, U.S. Geological Survey (USGS)
results indicate that there is a 62% probability of

at least one quake of magnituge 6.7 or greater strik-

ing the San Francisco Bay region before 2032.

Describe the complement of this event and give its
probability. n ot b7 v Gueshes 24 e

In Example 10.6, a jar contains four marbles one -
red, one green, one yellow, and one white. Two mar-
bles are drawn from the jar, one after another, with-

out replacing the first one drawn. Let 4 be the event

the first marble is green, let B be the event the first
marble is green and the second marble is white, and

let C be the event the second marble is red.

a. Are events B and C mutuaily exclusive? Explain.
. Are events A and C mutually exclusive? Explain.

b
¢. Describe in words the complement of event 4.
d

. Find the probability of the event 4 and the event
A.

e. Verify that the equation P(4) = 1 — P(d) holds
for the probabilities you found in (d).
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43.

44,

CHAPTER 10 Probability

A bus travels between Albany and Binghamton, a

distance of 100 miles. Suppose the bus breaks

down. Answer the questions below to find the proba-

bility P(A) that the bus breaks down within 10 miles

of either city.

a. The road from Albany to Binghamton is the
sample space. What is m(S)?

b. Event A is that part of the road within 10 miles
of either city. What is m(A)?

¢. Find P(5).

The following dartboard is made up of circles with

radii of 1, 2, 3, and 4 inches. Suppose a dart hits the

board randomly.

a. Find the probability the dart hits the bull’s eye.
(Hint: The area of a circle with radius » is wr°.)

b. Find the probability the dart hits the outer ring.

Search parties have the difficult job of deciding ex-
actly where to search for a hiker lost in the woods.

-Many factors must be taken into account, such as

the terrain and the hiker’s age, fitness, and personal-
ity. The selection of specific areas to search is based
on assigning a probability to each area. A newer
method of assigning probabilities is called Trail-

"Based Probability of Areas. To use this method, the

search party has to assume that the hiker was fol-

- lowing an established trail from a known point of

origin. Research the Trail-Based Probability of
Areas assignment procedure by searching keywords

““gearch and rescue trail-based probability of areas”

on the Internet or go to www.sarinfo.bc.ca/Trailpoa
hitm for more information. How are probabilities
assigned to areas? How is the procedure different

- for a single-trail search or a multiple-trail search?

Ve

£

- Summarize your findings in a report.

The terms 10-year flood, 50-year flood, 100-year
flood, and 500-year flood describe the estimated
probability of a flood happening in any given year.
A 10-year flood is defined as a flood that has a 1 in
10 chance, or a 10% probability, of occurring in any
given year. A 50-year flood is defined as a flood that
has a 1 in 50 chance, or a 2% probability, of occur-
ring in any given year. How are these probabilities

47,

48.

determined? What is the probability that a 100-year
and a 500-year flood will both occur in any given
year? Floods are classified in this way primarily to
determine flood insurance rates in areas where
floods can occur. For a home insured against tloods,
what is the probability a 100-year flood will occur
during a 30-year mortgage payoff period? The
Missouri River has had six 100-year floods since
1945 Which other rivers in the United States have
experienced frequent 100-year or 500-year floods?
Research floods by using search keywords
“100-year flood” on the Internet or go to http://water
.usgs.gov/pubs/FS/FS-229-96/ for more informa-
tion. Write a report of your findings.

A classic problem in geometric probability is the
Buffon Needie Problem. If a needle of a certain
length, 2 inches for example, is dropped at random
on a floor made of planks wider than the needle,
what is the probability the needle will fall across a
crack between two planks? To simulate the experi-
ment without a planked floor, use a large piece of
paper and draw parallel lines 3 inches apart across
the whole paper.
a. Drop a needle onto the “floor” from a consistent
height (about 5 feet). Repeat the experiment
60 times, recording whether the needle falls
across a crack. Compute the experimental proba-
bility for the event.

b. Repeat part (a) with a longer needle (but a needle
that is also shorter than the distance between the
“planks™).

¢, Divide the length of the longer needle by the
Iength of the shorter one (measure the lengths
carefully). Next, divide the probability you found
in part (b) by the probability from part (a). How
do the two compare? Is a relationship or general-
ization suggested?

In our examples and problems, we have generally
assumed that coins and dice were “fair”; that is, we
assumed each face was equally likely to appear on
top. Conduct the following experiment with a die
that is possibly not fair.

a. Find a wooden cube from a set of children’s
blocks or a hardware store, and number its faces
1 through 6. )

b. Roll this “die” 100 times, record the results, and
calculate the experimental probability of each
number on your die.

¢. Hollow out the center of the face marked with a
“6”; this can be done with a drill. Make the hol-
lowed region about § inch deep and over about
half the face. Be sure you do not cut an edge.
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