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(c) The store clerk is surprised when three of the 
friends win a prize. Is this group of friends just lucky, 
or is the company's l-in-6 claim inaccurate? Compute 
P(X 2 3) and use the result to ju tify your answer. 
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Airport security The Transportation Security 
Administration (TSA) is responsible for airport 
safety. On some flights, TSA officers randomly select 
passengers for an extra security check before board-

S8. 

ing. One such flight had 76 passengers-12 in first 
class and 64 in coach class. Some passengers were 
surprised when none of the 10 passengers chosen for 
screening were seated in first class. Can we use a bi
nomial distribution to approximate this probability? 
Justify your answer. 

Scrabble In the game of Scrabble., each player 
begins by drawing 7 tiles from a bag containing 100 
tiles. There are 42 vowels, 56 consonants, and 2 
blank tiles in the bag. Cait chooses her 7 tiles and is 
surprised to discover that all of them are vowels. Can 
we use a binomial distribution to approximate this 
probability? Justify your answer. 

39. No replacement To use a binomial distribution to 
approximate the count of successes in an SRS, why 
do we require that the sample size 11 be no more 
than 10% of the population size N? 

90. "Normal approximation To use a Normal distribu
tion to approximate binomial probabilities, why do 
we require that both 11P and 11(1 - p) be at least 10? 

91. "On the Web What kinds of Web sites do males aged 
• ••• 18 to. 34 visit most .o~en? Hal~ of ll~ale Internet users 

in thIS age group VISIt an auctIOn SIte such as eBay 
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at least once a month. I I A study of Internet use inter
views a random sample of 500 men aged 18 to 34. Let 
X = the number in the sample who visit an auction 
site at least once a month. 

(a) Show that X is approximately a binomial random 
variable. 

(b) Check the conditions for using a Normal ap
proximation in this setting. 

(c) Use the Normal approximation to find the prob
ability that at least 235 of the men in the sample visit 
an online auction site at least once a month. 

92. ~ Checking for survey errors One way of checking 
the effect of undercoverage, nonresponse, and other 
sources of error in a sample survey is to compare the 
sample with known facts about the population. About 
12% of American adults identify themselves as black. 
Suppose we take an SRS of 1500 American adults and 
let X be the number of blacks in the sample. 

(a) Show that X is approximately a binomial 
random variable. 

(b) Check the conditions for using a ormal ap
proximation in this setting. 

(c) Use the Normal approximation to find the prob
ability that the sample will contain between 165 and 
195 blacks. Show your work. 

93. Using Benford's law According to Benford's law 
(Exercise 5, page 353), the probability that the first 
digit of the amount on a randomly chosen invoice 
is a 1 or a 2 is 0.477. Suppose you examine an SRS 
of 90 invoices from a vendor and find 29 that have 
first digits 1 or 2. Do you suspect that the invoice 
amounts are not genuine? Compute an appropriate 
probability to support your answer. 

94. A .300 hitter In baseball, a .300 hitter gets a hit 
in 30% of times at bat. When a baseball player 
hits .300, fans tend to be impressed. Typical major 
leaguers bat about 500 times a season and hit about 
.260. A hitter's successive tries seem to be indepen
dent. Could a typical major leaguer hit .300 just 
by chance? Compute an appropriate probability to 
support your answer. 

95. Geometric or not? Determine whether each of the 
following scenarios describes a geometric setting. If 
so, define an appropriate geometric random variable. 

(a) A popular brand of cereal puts a card with one 
of five famous NASCAR drivers in each box. There 
is a 1/5 chance that any particular driver's card ends 
up in any box of cereal. Buy boxes of the cereal until 
you have all 5 drivers' cards . 

(b) In a game of 4-Spot Keno, Lola picks 4 num
bers from 1 to 80. The casino randomly selects 20 
winning numbers from 1 to 80 . Lola wins money if 
she picks 2 or more of the winning numbers. The 
probability that this happens is 0.259. Lola decides 
to keep playing games of 4-Spot Keno until she wins 
some money. 

9(-). Geometric or not? Determine whether each of the 
following scenarios describes a geometric setting. If 
so, define an appropriate geometric random variable. 

(a) Shuffle a standard deck of playing cards well. 
Then turn over one card at a time from the top of 
the deck until you get an ace. 

(b) Lawrence is learning to shoot a bow and arrow. 
On any shot, he has about a 10% chance of hitting 
the bull 's-eye. Lawrence's instructor makes him keep 
shooting until he gets a bull's-eye. 

97. Cranky mower To start her old mower, Rita has to 
• ••• pull a cord and hope for some luck. On any particu

lar pull the mower has a 20% chance of starting. 
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(a) Find the probability that it takes her exactly 3 
pulls to start the mower. Show your work. 
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(b) Find the probability that it takes her more than 
10 pulls to start the mower. Show your work. 

98. 1-in-6 wins Alan decides to use a different strategy 
for the l-in-6 wins game of Exercise 86. He keeps 
buying one 20-ounce bottle of the soda at a time 
until he gets a winner. 

(a) Find the probability that he buys exactly 5 
bottles. Show your work. 

(b) Find the probability that he buys no more than 
8 bottles. Show your work. 

99. Roulette Marti decides to keep placing a $1 bet on 
number 15 in consecutive spins of a roulette wheel 
until she wins. On any spin, there's a 1-in-38 chance 
that tl1e ball will land in the 15 slot. 

(a) How many spins do you expect it to take until 
Marti wins? Justify your answer. 

(b) Would you be surprised if Marti won in 3 or 
fewer spins? Compute an appropriate probability to 
support your answer. 

100. Using Benford's law According to Benford's law 
(Exercise 5, page 353), the probability thatthe first 
digit of the amount of a randomly chosen invoice is 
an 8 or a 9 is 0.097. Suppose you examine randomly 
selected invoices from a vendor until you find one 
whose amount begins with an 8 or a 9. 

(a) How many invoices do you expect to examine 
until you get one that begins with an 8 or 9? Justify 
your answer. 

(b) In fact, you don't get an amount starting with 
an 8 or 9 until the 40th invoice. Do you suspect 
that the invoice amounts are not genuine? Com
pute an appropriate probability to support your 
answer. 

Multiple choice: Select the best answer for Exercises 101 
to 105. 

101. Joe reads that lout of 4 eggs contains salmonella 
bacteria. So he never uses more than 3 eggs in cook
ing. If eggs do or don't contain salmonella indepen
dently of each other, the number of contaminated 
eggs when Joe uses 3 chosen at random has the 
following distribution: 

(a) binomial; n = 4 and p = 114 

(b) binomial; n = 3 and p = 1/4 

(c) binomial; n = 3 and p = 1/3 

(d) geometric; p = 114 

(e) geometric; p = 1/3 

102. In the previous exercise, the probability that at least 
1 of Joe's 3 eggs contains salmonella is about 

(a) 0.84. (b) 0.68. (c) 0.58. (d) 0.42. (e) 0.30. 

Exercises 103 and 104 refer to the following setting. Each en
try in a table of random digits like Table D has probability 
0.1 of being a 0, and digits are independent of each other. 

103. The mean number of Os in a line 40 digits long is 

(a) 10. (b ) 4. (c) 3.098. (d) 0.4. (e) 0.1. 

I 04. '~ Ten lines in the table contain 400 digits. The count 
of Os in these lines is approximately Normal with 

(a) mean 40; standard deviation 36. 

(b) mean 40; standard deviation 19. 

(c) mean 40; standard deviation 6. 

(d) mean 36; standard deviation 6. 

(e) mean 10; standard deviation 19. 

105. Y.' In which of the following situations would it be 
appropriate to use a Normal distribution to approxi
mate probabilities for a binomial distribution with 
the given values of nand p? 
(a) n = 10, P = 0.5 

(b) n=40,p=0.88 

(c) n = 100, P = 0.2 

(d) n = 100, P = 0.99 

(e) n = 1000, P = 0.003 

106. Spoofing (4.2) To collect information such as pass
words, online criminals use "spoofing" to direct In
ternet users to fraudulent Web sites. In one study of 
Internet fraud , students were warned about spoofing 
and then asked to log in to their university account 
starting from the university's home page. In some 
cases, the login link led to the genuine dialog box. In 
others, the box looked genuine but in fact was linked 
to a different site that recorded the ID and password 
the student entered. An alert student could detect 
the fraud by looking at the true Internet address dis
played in the browser status bar below the window, 
but most just entered their ID and password. Is this 
study an experiment? Why? What are the explana
tory and response variables? 

107. Smoking and social class (5 .3) As the dangers of 
smoking have become more widely known, clear 
class differences in smoking have emerged. British 
government statistics classify adult men by occupa
tion as "managerial and professional" (43% of the 
population), "intermediate" (34%), or "routine and 
manual" (23%) . A survey finds that 20% of men in 
managerial and professional occupations smoke, 
29% of the intermediate group smoke, and 38% in 
routine and manual occupations smoke. 12 

(a) Use a tree diagram to find the percent of all 
adult British men who smoke. 

(b) Find the percent of male smokers who have 
routine and manual occupations. 


