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Lab 4. Families of discrete distributions sgr. 3

Exercise 54. An archer hits a bull’s-eye with the probability of 0.09 and the results of different attempts
can be taken as independent of each other. If the archer shoots 9 arrows, calculate the probability that:
a) exactly two arrows score bull’s-eyes: b) at least two arrows score bull’'s-eyes. What is the expected
number of the bull's-eyes scored?
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A representative from the National Football League's Marketing Division randomly o< Share/Knovledge
~ selects people on a random street in Kansas City, Missouri until he finds a person who
attended the last home football game. Let p, the probability that he succeeds in
finding such a person, equal 0.20. And, let X denote the number of people he selects
until he finds his first success. What is the probability mass function of X7
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Exercise 58. Two players A and B take part at a competition. Each turn of the competition may be o —opareinoyledge
won by player A with probability p or by player B with probability (1 — p). The competition ends either

when A wins m turns or when B wins n turns. Find the probability that player A wins the competition

at turn k.
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Exercise 64. A baker blends 600 raisins and 400 chocolate chips into a mix and. from this. makes
500 cookies. (a) Find the probability that a randomly picked cookie will have no raisins. (b) Find the
probability that a randomly picked cookie will have exactly two chocolate chips. (¢) Find the probability
that a randomly chosen cookie will have at least two bits (raisins or chips) in it.
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Exercise 52. On the average, only 1 person in 1000 has a particular rare blood type. (a) Find the sgr 9
probability that, in a city of 10,000 people, no one has this blood type. (b) How many people would have '
to be tested to give a probability greater than 1/2 of finding at least one person with this blood type?
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,'l . You play a game of chance that you can either win or lose (there are no other possibilities) until you lose. Your probability of apareiKnovwledge

losing is p = 0.57. What is the probability that it takes five games until you lose?
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Exercise 59. Consider the same situation as in Ex. 5. (a) If the archer shoots a series of arrows, what
is the probability that the first bull’s-eye is scored with the fourth arrow? (b) What is the probability
that the third bull’s-eye is scored with the tenth arrow? (c) What is the expected number of the arrows
shot before the first bull’s-eye is scored? (d) What is the expected number of the arrows shot before the
third bull’s-eye is scored?
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Exercise 65 (London bombing). The statistics of flying bomb hits in an area in the south of London ? o< SharelKnowledge
during the Second World War provide the following data. The area in question was divided into 24 x 24 CX,?’ES — 4-— ? (XLS) —

= 576 small areas. The total number of hits was 537. There were 229 squares with 0 hits, 211 with 1 hit,

93 with 2 hits, 35 with 3 hits, 7 with 4 hits, and 1 with 5 or more. Assuming the hits were purely random, - l__ [? (x_o) +’Rx_ ‘) ol L’P(X‘L{)}
use the Poisson approximation to find the probability that a particular square would have exactly k hits.

Compute the expected number of squares that would have 0, 1, 2, 3, 4, and 5 or more hits and compare

this with the observed results. = 0 006
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Exercise 51. The statistical data of a hospital shows that 20% of the patients suffering from a given SJr. 9 o Share/Knowledge
illness die. If 7 patients have been diagnosed with this illness, what is the probability that:
a) all patients get well? b) at least 3 patients die? c) 4 patients die?
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.Q__ You throw darts at a board until you hit the center area. Your probability of hitting the center area is p = 0.17. You want to find
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An oil company conducts a geological study that indicates that an exploratory oil well should have a 20% chance of striking oil. What is the
probability that the first strike comes on the third well drilled? What is the probability that the third strike comes on the seventh well drilled?
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Exercise 66. Assume that, during each second, a police station receives one call with probability .01
and no calls with probability .99. Use the Poisson approximation to estimate the probability that the
operator will miss at most one call if she takes a 5-minute coffee break.
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sgr. 6

Exercise 55. A multiple choice quiz consists of ten questions each with five possible answers from which
only one is correct. A students passes the quiz if seven or more of his answers are correct. What is the
probability that a student who guesses blindly at all of the questions will pass the test? What is the
probability that the student passes the test if at every question he can eliminate three incorrect answers
and then guesses between the remaining two?
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2.10% of applicants for a job possess the right skills. A company interviews applicants one at a time until they find a qualified applicant.
PP JOD P g pany PP y q PP

a) What is the probability that they will interview exactly ten applicants?

b) What is the probability that they will interview at least ten applicants?
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During the season, what is the probability that Bob makes his third free throw on his fifth shot?
What is the probability that Bob needs at least SiX shots to make three free throws?
What is the probability that Bob makes his first free throw on his fifth shot?
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4. A manufacturer produces VLSI chips, 1% of which are defective. Find the probability that in/a box containing 100
chips, no defectives are found, using the approximation given by the Poisson distribution.
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5. Suppose the average number of lions seen on a 1-day safari is 5. What is the probability that tourists will see fewer tharn
four lions on the next 1-day safari?
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sqgr. |1

1. Suppose that an airplane engine will fail, when in flight, with probability 1-p independently from engine to engine. Also,

suppose that the airplane makes a successful flight if at least 50 percent of its engines remain operative. For what
values of p is a four-engine plane preferable to a two-engine plane?
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2. A test of weld strength involves loading welded joints until a fracture occurs. For a certain type of weld, 80% of the VW . elknobiedke
fractures occur in the weld itself, while the other 20% occur in the beam. A number of welds are tested and the tests are independent.

a) Find the probability that the first beam fracture happens on the third trial or later.
b) Find the average number of trials needed to find the first beam fracture and its. variance.

c) Find the probability that the 3rd beam fracture (success) occurs on the 6th trial.
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h Knowledge

3. The average number of homes sold by the Acme Realty company is 2 homes per day. What is the probability that exacitly T
3 homes will be sold tomorrow? What is the probability that more than 4 homes will be sold tomorrow?
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