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Math R0 = Winder A00E — Einal Exann 50/07%”5-

(14 points) In the original game of Pick Up Sticks, invented by the French naturalist Buffon,
a bunch of toothpicks are randomly tossed onto a tabletop that is marked with horizontal
parallel lines, and the “successful” tosses are the toothpicks that land touching a line.

Buffon, who was interested in the angles at which successful toothpicks are found to lie, dis-
covered that the angles z of successful toothpicks have the following probability distribution:

Csinzx fo<zx<m
h(z) = .
0 otherwise.

where C' is a positive constant.

(a) Find C, given that h is a probability density function.

oo
Sinc’e, hisa PDF) wost bave gh(’f)clle .
—o0

]

S | = gl«(w)dx

B
- oD

.’T

S Csinxdx

= CSZiwxc{x = C (-cosx)Cr
= C("CDS'IT-(—cas()))

=C(r+¢):&c_



For easy reference, here is h:

Csinz ifo<e<n
h(z) = :
0 otherwise,
{(b) Find the mean angle of a successful toothpick, with full mathematical justification.
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(10 points) For this problem, use the following information about any normal {“bell-shaped”
or “Gaussian”) probability density function f:

1 2 /9,2
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In 1959, NASA completed an exhaustive search for candidates to fly in the Mercury program,
the nation’s inaugural manned space missions. Among the many requirements was that the
prospective astronaut be an adult male of height between 58 and 76 inches.

Suppose that, in 1959, the height of an American adult male could be modeled by a random
variable with a normal distribution, with mean 70 in and standard deviation 6 in.

Using the above facts and assumptions, find the proportion of adult males in 1959 who would
have passed the height requirement for the astronaut program; in other words, find the prob-
ability that a randomly selected American adult male had a height between 58 and 76 inches. .

Justify your answer by writing an integral expression that represents this probability and
showing how to evaluate this integral.
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