
Math 153 - Test 3a Name
November 12, 2015 Score

Show all work to receive full credit. Supply explanations where necessary.

1. (5 points) Seventy percent of U.S. veterans voted in the 2012 presidential election. If
50 veterans are selected at random, what is the probability that no fewer than 40 voted
in the election?

2. (9 points) On average, there are 13.75 avalanche fatalities in the U.S. each year.

(a) In any given year, what is the probability that there are no more than 10 avalanche
fatalities?

(b) In any given year, what is the probability that there are exactly 12 fatalities?

(c) In 1999 and again in 2008, there were 26 avalanche fatalities. Is this an usually
large number of fatalities? Explain.
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3. (4 points) Patient recovery times after a certain medical procedure are normally dis-
tributed with mean 5.3 days and standard deviation 2.1 days. If a recovery time
exceeds the 90th percentile, the patient is given an extensive follow-up examination.
What recovery time is at the 90th percentile?

4. (6 points) In a recent Gallup Poll survey of 1015 U.S. adults, 223 said they had credit
card information stolen within the last year. Find a 95% confidence interval estimate
for the population proportion of adults who had credit card information stolen. Give
an interpretation of your result in a complete sentence.

5. (6 points) According to the U.S. Census Bureau, in 2014, 28.3% of single-race American
Indians and Alaska Natives were in poverty. This is the highest poverty rate of any
race group in America. If 200 people in this race group are randomly selected, about
how many will be in poverty? What is the standard deviation in samples of this size?
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6. (10 points) In the early 19th century, Scottish militiamen had chest sizes that were
normally distributed with mean 39.83 in and standard deviation 2.05 in.

(a) The records associated with 5738 militiamen have been found. About how many
men in that group had chest sizes between 39 in and 41 in?

(b) What is the probability that a randomly selected militiaman had a smaller chest
than 35 in?

(c) What is the probability that a randomly selected militiaman had a chest that
measured exactly 42 in?

7. (4 points) The mean lifetime of a certain kind of wristwatch is 36 months, with a
standard deviation of 6 months. If the distribution is normal, for how many months
should a guarantee be made if the manufacturer does not want to exchange more than
6% of the watches?
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8. (12 points) U.S. adult women have weights that are approximately normally distributed
with mean 165.0 lb and standard deviation 45.6 lb. At a Women in Government con-
vention, woman participants are randomly placed into groups of size 14.

(a) One of the groups takes an elevator to the top floor of the convention center.
What is the probability that the mean weight of the group exceeds 179 lb (thus
overloading the elevator)?

(b) What would be an unusually small mean weight for a group?

(c) Explain how you know that the sample means in this problem are normally dis-
tributed.

9. (6 points) According to a Runner’s World magazine poll of 432 people, 21% of people
cut their toast diagonally. Find a 90% confidence interval estimate for the true pop-
ulation proportion of people who cut their toast diagonally. Give an interpretation of
your result in a complete sentence.
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10. (4 points) On average, an American uses 123 gallons of water daily, with a standard
deviation of 21 gallons. Random samples of 10 Americans are selected and the sample
means are computed. Are the sample means necessarily normally distributed? Explain.

11. (4 points) Tom wants to compute a 98% confidence interval. What should be his value
of zα/2?

12. (5 points) According to a survey conducted by the New York Times Magazine, 42% of
Americans would go back in time and kill Adolf Hitler as a baby if they could. In a
sample of 20 Americans, what is the probability that 10 would be willing to kill baby
Hitler?

13. (5 points) Women have head circumferences that are normally distributed with mean
22.65 in and standard deviation 0.80 in. What percentage of women will fit hats smaller
than 21 in or larger than 24 in?
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Math 153 - Test 3b Name
November 12, 2015 Score

Show all work to receive full credit. Supply explanations where necessary. You must work
individually on this exam. No credit will be given for group work.

1. (10 points) The harmonic mean of a set of numbers is the reciprocal of the arithmetic
mean of the reciprocals of the numbers. In symbols, the harmonic mean of x1, x2, . . . , xn

is given by

H =
n

1
x1

+ 1
x2

+ · · ·+ 1
xn

.

(a) Find the harmonic mean of the numbers 1, 2, 3.

(b) Two numbers are selected at random with replacement from set {1, 2, 3}. List all
possible two-number samples (there are nine) along with the harmonic mean of
each sample.

(c) Determine the sampling distribution for the harmonic means of the samples. Give
your answer in the form of a table.

(d) Find the mean of the sampling distribution.

(e) Do the sample harmonic means target the population harmonic mean? Explain.
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2. (10 points) We would like to determine a 90% confidence interval estimate for the
proportion of graduating high school students who enroll at a community college.

(a) Research done at Prairie State College suggests that 17% of local high school
graduates enroll at a community college. Given this information, what sample
size must be used to obtain a confidence interval with a 4% margin of error?

(b) If the Prairie State College research described in part (a) is ignored, what sample
size would be required?

(c) In a recent nation-wide survey of 2135 recent high school graduates, it was found
that 333 enrolled at a community college. Find a 90% confidence interval for the
true population proportion.

(d) What is the margin of error in your interval estimate?
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