Statistics 1, Section 2 Name M TN
Exam 3 December 4, 2009

Calculators and one 8.5 by 117 sheet of handwritten notes allowed. Show all work and answers clearly in the
space provided. There are 100 points possible.

1} (20 points) The numbers 1,23 and 4 are written on four pieces of paper. Suppose two of the pieces of
paper are randomly selected from a hat WITHOUT replacement.

a) List the 12 outcomes m the sg/mple space S. (Hint: use a tree diagram)
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b) LetX= the’first number selected minus the second number. at are the possible vatues of X? (Hint:

Consider the value of X for each possible outcome in S. X can be negative.)

X € %-3-3,-1 ., )aﬂ)i

¢) Give the probability distribution of X. Note: all 12 outcomes in S are equally likely.
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2) (20 pts.) Suppose the heights of adult giraffes are normally distributed with a mean of 15.5 feet and
standard deviation of 0.8 feet.

If a giraffe is randomly selected, what is the probability its height is

a) Less than 16 feet
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¢) Over 17 feet 6 inches.
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d) Find the 90" percentile of giraffe heights.
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3} (20 points) Suppose an author submits a 200-page book manuscript to a publisher. Let X = the number of
typographical errors (typos) on a page. The probability distribution of X is shown below,
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2 a) What is the probability of 2 typos on a randomly selected page? (You may assume no page contains
more than 3 typos.)
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q W b) Calculate the mean and standard deviation of X.
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3 ¢) Estimate the number of typos in the entire 200-page manuscript.
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4) (20 points) Let Z be the standard normal random variable. Compute the following:

a) P(Z <0.39) T
b) P(Z=-127) = |-p( Zc-.2%) =\~ ONCXC=(C FY

¢) P(Z=3.25) =30

d) P(-097<2<3.06)= p(2<3.06)~FP( %< -69%F)

= 049979 - 0-1660 = (6.3329
e) Find the value, z*, of the standard normal random variable so that P(Z < z*) = 0.81
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5) (20 pts.) Recent research indicates that 10% of senior citizens (people over 65 years old) have Alzheimer’s
Disease. Suppose a group 15 senior citizens take a trip to Alaska. Assuming the group consists of
randomly selected seniors, what is the probability

a) Exactly 2 seniors have Alzheimer’s Disease
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b) At least 2 have Alzheimer’s Disease.
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¢) Suppose in another country, say Sweden, 13% of senior citizens have Alzheimer’s Disease. What is the
probability exactly 3 of 15 randomly selected Swedish seniors have Alzheimer’s Disease.
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d) How many ways can 7 successes be arranged in 15 binomial trials? (Hint: one way is
SSSSSSSFFFFFFFF, but many others exist.)
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