REETS

8

N, €

B wor e

TVERLVBUTION S S

——

>. Aircraft engines Engineers define reliability as the
- probability that an itern will perform its function un-

der specific conditions for a specific period of time.
A certain model of aircraft engine is designed so
that each engine has probability 0.999 of performing
properly for an hour of flight. Company engineers
test an SRS of 350 engines of this model. Let X =
the number that operate for an hour without failure.

(a) Explain why X is a binomial random variable.
(b) Find the mean and standard deviation of X,
Interpret each value in context.

(¢) Two engines failed the test. Are you convinced

that this model of engine is less reliable than it’s sup-
posed to be? Compute P(X < 348) and use the result
to justify your answer.
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.*On the Web What kinds of Web sites do males aged
. 18 to 34 visit most often? Half of male Internet users
in this age group visit an auction site such as eBay
at least once a month.!! 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. :
(¢) 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.
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Cranky mower To start her old mower, Rita has to

Scrabble In the game of Scrabble, each player

95. G tric or not? Determine whether each of the 9.
- oeome 105 describ tric settine. If - pull a cord and hope for some luck. On any particu-
following scenarios escribes a geometri g Jar pull the mower has a 20% chance of starting,
so, define an appropriate geometric random variable. ' »
. (a) Find the probability that it takes her exactly 3
(a) A popular brand of cereal puts a card with one ulls fo start the mower. Show vor work
of five famous NASCAR drivers in each box. There puilst - Y. :
is a 1/5 chance that any particular driver’s card ends _ - ‘ :
up in any box of cereal. Buy boxes of the cereal until (b) Find the probability that it takes her more than
you have all 5 drivers’ cards. 10 pulls to start the mower. Show your work.
(b) In a game of 4-Sppt 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. Lolz.l decide.s 99. Roulette Marti decides to keep placing a $1 bet on
to keep playing games of 4-Spot Keno until she wins number 15 in consecutive spins of a roulette wheel
some money: until she wins. On any spin, there’s a 1-in-38 chance
96. Geometric or not? Determine whether each of the that the ball will land in the 15 s]ot.. .
following scenarios déscribes a geometric setting. If (a) How many spins do you expect it to take until
s0, define an appropriate geometric random variable. Marti wins? Justify your answer. |
(a) Shuffle a standard deck of playing cards well. (b) Would you be surprised if Mart1 won'in 3' or
Then turn over one card at a time from the top of fewer spins? Compute an appropriate probability to
the deck until you get an ace. support your answer.
(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.
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87. A}-}port security The Transportation Security 88.

:-Administration (TSA) is responsible for airport

safety. On some flights, TSA officers randomly sele"clt- ‘.

- passengers for an extra security check before board-

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.

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.
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