
Math 153 - Final Exam Name
December 8, 2015 Score

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

1. (12 points) During the last flu season, a number of adults participated in a double-blind
study of the effectiveness of a new flu vaccine. The following data were collected.

Caught the flu Did not catch the flu
Took vaccine 34 251
Took placebo 100 240

A person from this study is selected at random.

(a) What is the probability that the person took the vaccine?

(b) What is the probability that the person caught the flu?

(c) What is the probability that the person took the vaccine and caught the flu?

(d) What is the probability that the person caught the flu given that he/she took the
placebo?

(e) Are catching the flu and taking the placebo independent events? Show your work!

(f) What are the odds against the event that the person took the vaccine?
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2. Historical records regarding the chest sizes of 19th century Scottish militiamen are
summarized in the table below.

Chest size (in) Frequency

33–36 287
37–40 3321
41–44 2054
45–48 76

(a) (2 points) What is the class width?

(b) (2 points) What are the class boundaries?

(c) (2 points) What are the class midpoints?

(d) (4 points) Use class midpoints to estimate the (weighted) mean chest size.

(e) (2 points) Use class midpoints to estimate the (weighted) median.

(f) (2 points) If a relative frequency histogram was constructed from the data in the
table, what would be the height of the bar (or bin) associated with the last class?
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3. (6 points) A letter is selected at random from the word EYJAFJALLAJOKULL.

(a) What is the probability of selecting the letter L?

(b) What is the probability of selecting any letter other than an L?

(c) What are the odds in favor of selecting a vowel (A,E,I,O,U)?

4. (10 points) Shown below are the numbers of U.S tornado fatalities in the years 1978–
1991 (in the order in which they occurred).

53 83 28 24 64 34 122
93 15 59 32 50 53 39

Compute the five-number summary, the interquartile range (IQR), and the cutoff values
for outliers.

5. (8 points) A recent Gallup poll indicates that 44.9% of U.S. employees are engaged in
their work. A random sample of 40 employees is obtained.

(a) In the sample of size 40, what would be an unusually large number of engaged
employees?

(b) What is the probability that at least 25 employees in the sample are engaged in
their work?
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6. A small business has two employees of age 26, five employees of age 36, and one
employee of age 48. Two employees are selected at random with replacement. Let
the random variable x represent the mean age of the two employees.

(a) (8 points) Sketch the probability tree associated with the selection of the two
employees. Find the probability of each path.

(b) (2 points) What are the possible values of the random variable x?

(c) (4 points) Determine the probability distribution for the random variable x. Give
your distribution in the form of a table.

(d) (5 points) Find the mean value of x.

(e) (4 points) Find the mean age of the employees. Do the sample means target the
population mean? Explain.
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7. (12 points) Assume that weights at birth are normally distributed with mean 3389 g
and standard deviation 540 g.

(a) What is the probability that a randomly selected baby weighed more than 4000 g
at birth?

(b) In a sample of 500 people, about how many had birth weights between 3000 g and
3750 g?

(c) What is an usually small birth weight?

8. (8 points) Consider the following probability distribution

x 0 1 2 3 4 5 6 7
P (x) 0.012 0.026 0.020 0.001 0.472 0.002 0.324 0.143

(a) Compute P (x ≥ 4).

(b) Determine all unusually small values of x.

(c) Determine any unusually large values of x.
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9. (4 points) Men’s heights are normally distributed with mean 69.5 in and standard
deviation 2.4 in. What aircraft ceiling height will allow 96% of all men to stand without
bumping heir heads?

10. (12 points) Contrary to popular reports, the state of Colorado has, on average, 115
clear days per year.

(a) In any given year, what is the probability of there being exactly 112 clear days?

(b) In any given year, what is the probability of there being more than 120 clear days?

(c) In a given year, what would be an unusually small number of clear days?

11. (6 points) In a large study of the Atkins weight loss program, it was found that the
standard deviation in the amount of weight lost over a year was 4.8 lb. What sample
size is required to compute a 99% confidence interval estimate for the mean weight loss
with a margin of error of 0.25 lb?

6



12. (8 points) A random sample of 11 brands of strawberry yogurt gave the following
calorie counts per serving:

130, 160, 150, 120, 120, 110, 170, 160, 110, 130, 90.

Assume the calorie counts come from a normally distributed population. Find a 95%
confidence interval estimate for the mean calorie count of all strawberry yogurts. Give
an interpretation of your interval in a complete sentence.

13. (15 points) According to a recent news article, fewer than one-half of Americans favor
stricter stricter gun laws. In an October 2015 Gallup poll of 1500 Americans, 55%
indicated that they did indeed favor stricter laws. Test the claim made in the news
article at the level α = 0.05.

(a) State the null and alternative hypotheses.

(b) Compute the test statistic.

(c) Find the P -value and draw a conclusion about claim in the news article.
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14. (12 points) The following table summarizes some information contained in a 2001
report issued by the Centers for Disease Control and Prevention. For women married
at age 25 or older, the table shows the percent (p) of marriages disrupted after t years.

t (in years) 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
p (in %) 0 2 5 8 11 15 17 19 20 22 24 26 29 30 31 35

(a) Compute the linear correlation coefficient, r, and use it to draw a conclusion about
the strength of the linear relationship between p and t.

(b) Compute the corresponding P -value and draw a conclusion about the existence
of a linear relationship

(c) Find the regression equation.

(d) Use your regression equation to predict the percent of marriages disrupted after
4.5 years.
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