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Example Suppose that X is a continuous random variable whose probability density function
la is given by

JCclx —2x*) 0<x <2
f) = I 0 otherwise

(a) What is the value of C?
(b) Find P{X > 1}.
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Example If X is continuous with distribution function Fy and density function fy, find the
id density function of Y = 2X.
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Example  Find E[X] when the density function of X is
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Example  Find E[X] when the density function of X is

é; Nar(0) foy= |2 0sx=1
(x) = 0 otherwise
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Example  If X is uniformly distributed over (0, 10), calculate the probability that (a) X < 3,

3b (b)X > 6,and (c)3 < X < 8.
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(5 F(x<3) = g P () dx




Example Buses arrive at a specified stop at 15-minute intervals starting at 7 A.M. That is, they
3¢ arrive at 7, 7:15, 7:30, 7:45, and so on. If a passenger arrives at the stop at a time that
is uniformly distributed between 7 and 7:30, find the probability that he waits

(a) less than 5 minutes for a bus;
(b) more than 10 minutes for a bus.
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Example If X is a normal random variable with parameters 4 = 3 and 02 = 9, find
4b (a) P2 < X < 5);(b) P{X > 0}; (c) P{|IX — 3] > 6).
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Example An expert witness in a paternity suit testifies that the length (in days) of human

4d

gestation is approximately normally distributed with parameters u = 270 and 02 =
100. The defendant in the suit is able to prove that he was out of the country during
a period that began 290 days before the birth of the child and ended 240 days before
the birth. If the defendant was, in fact, the father of the child, what is the probability
that the mother could have had the very long or very short gestation indicated by
the testimony?
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Example Let X be the number of times that a fair coin that is flipped 40 times lands on heads.
4g Find the probability that X = 20. Use the normal approximation and then compare
it with the exact solution.
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Example
4h

The ideal size of a first-year class at a particular college is 150 students. The college,
knowing from past experience that, on the average, only 30 percent of those accepted
for admission will actually attend, uses a policy of approving the applications of 450
students. Compute the probability that more than 150 first-year students attend this
college.
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Example Fifty-two percent of the residents of New York City are in favor of outlawing cigarette
4 smoking on university campuses. Approximate the probability that more than 50

percent of a random sample of n people from New York are in favor of this prohibi-
tion when

(@) n=11
() n =101
(¢) n=1001

How large would #n have to be to make this probability exceed .95?
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Example Suppose that the length of a phone call in minutes is an exponential random variable
5b with parameter A = 1715 If someone arrives immediately ahead of you at a public
telephone booth, find the probability that you will have to wait

(a) more than 10 minutes;
(b) between 10 and 20 minutes.
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Example Suppose that the number of miles that a car can run before its battery wears out is
5d exponentially distributed with an average value of 10,000 miles. If a person desires
to take a 5000-mile trip, what is the probability that he or she will be able to com-
plete the trip without having to replace the car battery? What can be said when the

distribution is not exponential?
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Example One often hears that the death rate of a person who smokes is, at each age, twice that
5f of a nonsmoker. What does this mean? Does it mean that a nonsmoker has twice the
probability of surviving a given number of years as does a smoker of the same age?
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