m@(ERCISES Section 2.1 (1-10)

Unit #1 online homework problems

| "EXERCISES  section 2.2 (11-29)

11. A mutual fund company offers its customers sev- Visa credit card and B be the analogous event for a MasterCard.
eral different funds: a money-market fund, three different Suppose that P(A)=.5, P(B)=4, and PANB)=
bond funds (short. intermediate, and long-term), two 25.
stock funds (moderate and high-risk), and a balanced a. Compute the probability that the selected individual has
fund. Among customers who own shares in just one fund. at least one of the two types of cards (i.e., the probability
the percentages of customers in the different funds are as of the event A U B).
follows: b. What is the probability that the selected individual has

neither type of card?

Money-market  20% High-risk stock  18%

3 ibe, i ;
Short bond 150 Moderate.risk ¢. Describe, in terms of A and B, the event that the

selected student has a Visa card but not a MasterCard.

Intermediate stock % and then calculate the probability of this event.
bond 10% Balanced 7% : ;
Long bond 50, 13. A computer consulting firm presently has bids out on three
projects. Let A; = {awarded project i}. for i =1, 2, 3,
A customer who owns shares in just one fund is randomly and suppose that P(A)) = 22, P(A,) = .25, P(A;) = .28,
selected. P(A, NA,)= .11, P(A, N A;) = .05, P(A, N A;) =.07,
a. What is the probability that the selected individual owns P(A; M A, N A;) = 01, Express in words each of the fol-
shares in the balanced fund? lowing events, and compute the probability of each event:
b. What is the probability that the individual owns shares in a. A UA,
a bond fund? b. Al N A} [Hint: (A UA,)) =A] NA]]
c. What is the probability that the selected individual does c. A{UA,UA, d. A} N AN A}
not own shares in a stock fund? e. AiNASNA; f. (AN AY) U A,

12. Consider randomly selecting a student at a certain university,
and let A denote the event that the selected individual has a



Unit #1 online homework problems


I15. Consider the type of clothes dryer (gas or electric) pur-
chased by each of five different customers at a certain store.
a. If the probability that at most one of these purchases an
electric dryer is 428, what is the probability that at least
two purchase an electric dryer?
b. If P(all five purchase gas) = .116 and P(all five purchase
electric) = .005. what is the probability that at least one
of each type is purchased?

19. Human visual inspection of solder joints on printed circuit
boards can be very subjective. Part of the problem stems
from the numerous types of solder defects (e.g., pad nonwet-
ting, knee visibility. voids) and even the degree to which a
joint possesses one or more of these defects. Consequently,
even highly trained inspectors can disagree on the disposi-
tion of a particular joint. In one batch of 10,000 joints,
inspector A found 724 that were judged defective, inspector
B found 751 such joints, and 1159 of the joints were judged
defective by at least one of the inspectors. Suppose that one
of the 10,000 joints is randomly selected.

a. What is the probability that the selected joint was judged
to be defective by neither of the two inspectors?

b. What is the probability that the selected joint was
judged to be defective by inspector B but not by
inspector A?

25. The three major options on a certain type of new car are an
automatic transmission (A), a sunroof (B), and a stereo with
compact disc player (C). If 70% of all purchasers request A,
80% request B, 75% request C, 85% request A or B, 90%
request A or C, 95% request B or C, and 98% request A or
B or C, compute the probabilities of the following events.
[Hint: A or B” is the event that at least one of the two
options is requested: try drawing a Venn diagram and label-
ing all regions. ]

a. The next purchaser will request at least one of the three
options.
b. The next purchaser will select none of the three options.

17. Let A denote the event that the next request for assistance

21.

from a statistical software consultant relates to the SPSS
package, and let B be the event that the next request is for help
with SAS. Suppose that P(A) = .30 and P(B) = .50.

a. Why is it not the case that P(A) + P(B) = 1?

b. Calculate P(A").

c. Calculate P(A U B).

d. Calculate P(A" N B').

An insurance company offers four different deductible lev-
els—none, low, medium, and high—for its homeowner’s
policyholders and three different levels—low, medium, and
high—for its automobile policyholders. The accompanying
table gives proportions for the various categories of policy-
holders who have both types of insurance. For example, the
proportion of individuals with both low homeowner’s
deductible and low auto deductible is 06 (6% of all such
individuals)

Homeowner's
Auto N L, M H
L, 04 06 05 03
M 07 A0 .20 10
H 02 03 15 A5

Suppose an individual having both types of policies is ran-

domly selected.

a. What is the probability that the individual has a
medium auto deductible and a high homeowner’s
deductible?

b. What is the probability that the individual has a low auto
deductible? A low homeowner’s deductible?

c. What is the probability that the individual is in the same
category for both auto and homeowner’s deductibles?

d. Based on your answer in part (c), what is the probability
that the two categories are different?

e. What is the probability that the individual has at least one
low deductible level?

f. Using the answer in part (e), what is the probability that
neither deductible level is low?

¢. The next purchaser will request only an automatic trans-
mission and not either of the other two options.

d. The next purchaser will select exactly one of these three
options.



| EXERCISES  section 2.3 (29-44)

29.

v
-

41.

As of April 2006, roughly 50 million .com web domain names

were registered (e.g.. yahoo.com).

a. How many domain names consisting of just two letters in
sequence can be formed? How many domain names of
length two are there if digits as well as letters are per-
mitted as characters? [Note: A character length of three
or more is now mandated.]

b. How many domain names are there consisting of three
letters in sequence? How many of this length are there if
either letters or digits are permitted? [Note: All are cur-
rently taken.]

c. Answer the questions posed in (b) for four-character
sequences.

d. Asof April 2006, 97.786 of the fourcharacter sequences
using either letters or digits had not yet been claimed. If
a four-character name is randomly selected, what is the
probability that it is already owned?

. A friend of mine is giving a dinner party. His current wine

supply includes 8 bottles of zinfandel, 10 of merlot, and 12

of cabernet (he only drinks red wine). all from different

wineries.

a. If he wants to serve 3 bottles of zinfandel and serving
order is important, how many ways are there to do this?

b. If 6 bottles of wine are to be randomly selected from the
30 for serving, how many ways are there to do this?

c. If 6 bottles are randomly selected. how many ways are
there to obtain two bottles of each variety?

d. If 6 bottles are randomly selected, what is the probability
that this results in two bottles of each variety being chosen?

e. If 6 bottles are randomly selected, what is the probabil-
ity that all of them are the same variety.

. Again consider a Little League team that has 15 players on

its roster.

a. How many ways are there to select 9 players for the start-
ing lineup?

b. How many ways are there to select 9 players for the start-
ing lineup and a batting order for the 9 starters?

c. Suppose 5 of the 15 players are left-handed. How many
ways are there to select 3 left-handed outfielders and have
all 6 other positions occupied by right-handed players?

A mathematics professor wishes to schedule an appoint-
ment with each of her eight teaching assistants, four men
and four women, to discuss her calculus course. Suppose
all possible orderings of appointments are equally likely to
be selected.

31.

39,

C.

a. Beethoven wrote 9 symphonies and Mozart wrote 27
piano concertos. If a university radio station announcer
wishes to play first a Beethoven symphony and then a
Mozart concerto, in how many ways can this be
done?

b. The station manager decides that on each successive night
(7 days per week), a Beethoven symphony will be played.
followed by a Mozart piano concerto, followed by a
Schubert string quartet (of which there are 15). For roughly
how many years could this policy be continued before
exactly the same program would have to be repeated?

Fifteen telephones have just been received at an authorized
service center. Five of these telephones are cellular, five
are cordless. and the other five are corded phones. Suppose
that these components are randomly allocated the numbers
Py 15 to establish the order in which they will be
serviced.

a. What is the probability that all the cordless phones are
among the first ten to be serviced?

b. What is the probability that after servicing ten of these
phones, phones of only two of the three types remain to
be serviced?

c. What is the probability that two phones of each type are
among the first six serviced?

. What is the probability that at least one female assistant

is among the first three with whom the professor meets?

. What is the probability that after the first five appointments

she has met with all female assistants?

Suppose the professor has the same eight assistants the fol-
lowing semester and again schedules appointments without
regard to the ordering during the first semester. What is the
probability that the orderings of appointments are different?
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| EXERCISES  Section 2.4 (45-69)

45.

47.

€.

The population of a particular country consists of three eth-
nic groups. Each individual belongs to one of the four major
blood groups. The accompanying joint probability table
gives the proportions of individuals in the various ethnic
group-blood group combinations.

Blood Group

O A B AB

082 106 .008 004
135 141 018 006
215 .200 065 020

Ethnic Group

o O -

Suppose that an individual is randomly selected from the

population, and define events by A = {type A selected},

B = {type B selected}, and C = {ethnic group 3 selected}.

a. Calculate P(A), P(C), and P(A N C).

b. Calculate both P(A | C) and P(C|A), and explain in con-
text what each of these probabilities represents.

c. Ifthe selected individual does not have type B blood, what
is the probability that he or she is from ethnic group 17

Return to the credit card scenario of Exercise 12 (Section
2.2), where A = {Visa}, B = {MasterCard}, P(A)=.5,
P(B)= 4, and P(A N B)=.25. Calculate and interpret
each of the following probabilities (a Venn diagram might

help).
a. P(B|A) b P(B'|A)
c. PA|B)  d. PA’|B)

Given that the selected individual has at least one card,
what is the probability that he or she has a Visa card?

d. Given that the system has both of the first two types of
defects, what is the probability that it does not have the
third type of defect?

49. If two bulbs are randomly selected from the box of light-

bulbs described in Exercise 38 (Section 2.3) and at least one
of them is found to be rated 75 W, what is the probability
that both of them are 75-W bulbs? Given that at least one of
the two selected is not rated 75 W, what is the probability
that both selected bulbs have the same rating?

50. A department store sells sport shirts in three sizes (small,

medium, and large), three patterns (plaid, print, and
stripe), and two sleeve lengths (long and short). The
accompanying tables give the proportions of shirts sold in
the various category combinations.

Short-sleeved
Pattern
Size Pl Pr St
S 04 02 05
M .08 07 A2
L .03 07 08
Long-sleeved
Pattern
Size Pl Pr St
S 03 .02 .03
M 10 .05 .07
L 04 02 .08

a. What is the probability that the next shirt sold is a
medium, long-sleeved, print shirt?

b. What is the probability that the next shirt sold is a

medium print shirt?

. What is the probability that the next shirt sold is a short-

sleeved shirt? A long-sleeved shirt?

. What is the probability that the size of the next shirt sold is

medium? That the pattern of the next shirt sold is a print?

. Given that the shirt just sold was a short-sleeved plaid,

what is the probability that its size was medium?

. Given that the shirt just sold was a medium plaid, what is

the probability that it was short-sleeved? Long-sleeved?



53. A certain shop repairs both audio and video components.
Let A denote the event that the next component brought in
for repair is an audio component, and let B be the event that
the next component is a compact disc player (so the event B
is contained in A). Suppose that P(A) = .6 and P(B) =
What is P(B| A)?

n
n

. Deer ticks can be carriers of either Lyme disease or human
granulocytic ehrlichiosis (HGE). Based on a recent study.
suppose that 16% of all ticks in a certain location carry
Lyme disease. 10% carry HGE. and 10% of the ticks that
carry at least one of these diseases in fact carry both of
them. If a randomly selected tick is found to have carried
HGE, what is the probability that the selected tick is also a
carrier of Lyme disease?

. At a certain gas station, 40% of the customers use regular
gas (A,), 35% use plus gas (A,). and 25% use premium (A,).
Of those customers using regular gas, only 30% fill their
tanks (event B). Of those customers using plus, 60% fill
their tanks, whereas of those using premium, 50% fill their
tanks.

a. What is the probability that the next customer will
request plus gas and fill the tank (4, N B)?

b. What is the probability that the next customer fills the
tank?

| "EXERCISES  section 2.5 (70-89)

71. An oil exploration company currently has two active proj-
ects, one in Asia and the other in Europe. Let A be the event
that the Asian project is successful and B be the event that
the European project is successful. Suppose that A and B are

independent events with P(A) = 4 and P(B) =

a. If the Asian project is not successful, what is the proba-
bility that the European project is also not successful?

Explain your reasoning.

b. What is the probability that at least one of the two proj-

ects will be successful?

c. Given that at least one of the two projects is successful,
what is the probability that only the Asian project is suc-

cessful?

80. Consider the system of components connected as in the
accompanying picture. Components | and 2 are connected
in parallel, so that subsystem works iff either 1 or 2 works;

since 3 and 4 are connected in series, that subsystem works
iff both 3 and 4 work. If components work independently
of one another and P(component works) = .9, calculate
P(system works).

<>¥

=B Y



83. Components arriving at a distributor are checked for defects

by two different inspectors (each component is checked by

both inspectors). The first inspector detects 90% of all

defectives that are present, and the second inspector does

likewise. At least one inspector does not detect a defect on

20% of all defective components. What is the probability

that the following occur?

a. A defective component will be detected only by the first
inspector? By exactly one of the two inspectors?

b. All three defective components in a batch escape detec-
tion by both inspectors (assuming inspections of differ-
ent components are independent of one another)?

108. In a Little League baseball game, team A’s pitcher throws

a strike 50% of the time and a ball 50% of the time, suc-

cessive pitches are independent of one another, and the

pitcher never hits a batter. Knowing this, team B's manager

has instructed the first batter not to swing at anything.

Calculate the probability that

a. The batter walks on the fourth pitch

b. The batter walks on the sixth pitch (so two of the first
five must be strikes), using a counting argument or con-
structing a tree diagram

c. The batter walks

d. The first batter up scores while no one is out (assuming
that each batter pursues a no-swing strategy)

| EXERCISES  Section 3.1 (1-10)

1. A concrete beam may fail either by shear (S) or flexure (F).
Suppose that three failed beams are randomly selected and
the type of failure is determined for each one. Let X = the
number of beams among the three selected that failed by
shear. List each outcome in the sample space along with the

associated value of X.

7. For each random wvariable defined here, describe the set of

possible values for the variable, and state whether the vari-

able is discrete.

a. X = the number of unbroken eggs in a randomly chosen
standard egg carton

b. ¥ = the number of students on a class list for a particu-
lar course who are absent on the first day of classes

¢. U = the number of times a duffer has to swing at a golf
ball before hitting it

d. X = the length of a randomly selected rattlesnake

e. Z = the amount of royalties earned from the sale of a
first edition of 10,000 textbooks

f. Y = the pH of a randomly chosen soil sample

g. X = the tension (psi) at which a randomly selected ten-
nis racket has been strung

h. X = the total number of coin tosses required for three
individuals to obtain a match (HHH or TTT)



I'1. Anautomobile service facility specializing in engine tune-ups
knows that 45% of all tune-ups are done on four-cylinder
automobiles, 40% on six-cylinder automobiles, and 15% on
eightcylinder automobiles. Let X = the number of cylinders
on the next car to be tuned.

a. What is the pmf of X?

b. Draw both a line graph and a probability histogram for
the pmf of part (a).

c. What is the probability that the next car tuned has at least
six cylinders? More than six cylinders?

_ ) ) ) Calculate the probability of each of the following events.
13. A mail-order computer business has six telephone lines. Let - {at most three lines are in use}
X denote the number of lines in use at a specified time. |, {fewer than three lines are in use}

Suppose the pmf of X is as given in the accompanying table. c. {at least three lines are in use}

% | 0 1 2 3 4 5 6  d. {between two and five lines, inclusive, are in use}
. e. {between two and four lines, inclusive, are not in use }
pix) | d0 A5 200 25 200 06 .04 f, {at least four lines are not in use}

17. A new battery’s voltage may be acceptable (A) or unaccept-
able (U). A certain flashlight requires two batteries, so bat-
teries will be independently selected and tested until two
acceptable ones have been found. Suppose that 90% of all
batteries have acceptable voltages. Let ¥ denote the number
of batteries that must be tested.

a. What is p(2), that is P(Y = 2)?

b. What is p(3)? [Hint: There are two different outcomes
that result in ¥ = 3.]

c. To have ¥ =5, what must be true of the fifth battery
selected? List the four outcomes for which ¥ =5 and
then determine p(5).

d. Use the pattern in your answers for parts (a)-(c) to
obtain a general formula for p(y).

[f EXERCISES  Section 3.3 (29-45)

29. The pmf for X = the number of major defects on a randomly c. The standard deviation of X
selected appliance of a certain type is d. V(X) using the shortcut formula
x | 0 1 2 3 4
P | 08 a5 45 21 05
Compute the following:
a. EXX)

b. V(X) directly from the definition



. Suppose that the number of plants of a particular type found

in a rectangular region (called a quadrat by ecologists) in a

certain geographic area is an rv X with pmf

o ax=A 2
0 otherwise

plx) = {

Is E(X) finite? Justify your answer (this is another distribution

that statisticians would call heavy-tailed).

sl

5

EXERCISES  Section 3.4 (46-67)

46. Compute the following binomial probabilities directly from

the formula for b(x; n, p):

a. b(3: 8, .35)

b. b(5:.8, .6)

c. PB=X=5) whenn=T7andp=.6
d. P(1=X) whenn=9%9andp =.1

47. Use Appendix Table A.1 to obtain the following probabilities:

49.

50.

a. B(4.15..3)
b. b(4;15..3)

A company that produces fine crystal knows from experi-

ence that 10% of its goblets have cosmetic flaws and must

be classified as “seconds.”

a. Among six randomly selected goblets, how likely is it
that only one is a second?

b. Among six randomly selected goblets, what is the prob-
ability that at least two are seconds?

c. If goblets are examined one by one, what is the probabil-
ity that at most five must be selected to find four that are
not seconds?

A particular telephone number is used to receive both voice
calls and fax messages. Suppose that 25% of the incoming

calls involve fax messages. and consider a sample of 25 35,

incoming calls. What is the probability that

a. At most 6 of the calls involve a fax message?
b. Exactly 6 of the calls involve a fax message?

c. At least 6 of the calls involve a fax message?
d. More than 6 of the calls involve a fax message?

. Suppose that 90% of all batteries from a certain supplier have

acceptable voltages. A certain type of flashlight requires two
type-D batteries, and the flashlight will work only if both
its batteries have acceptable voltages. Among ten randomly

c. b(6:15..7)

d. P2=X=4) whenX ~ Bin(15, .3)
e. P(2=X) whenX ~ Bin(15, .3)

f. PIX=1) whenX ~ Bin(15, .7)

g. P2 <X <6) whenX ~ Bin(15, .3)

Twenty percent of all telephones of a certain type are sub-
mitted for service while under warranty. Of these, 60% can
be repaired, whereas the other 40% must be replaced with
new units. If a company purchases ten of these telephones,
what is the probability that exactly two will end up being
replaced under warranty?

selected flashlights, what is the probability that at least nine
will work? What assumptions did you make in the course of
answering the question posed?



