
Math 153 - Final Exam Name
December 9, 2014 Score

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

1. (10 points) Suppose A and B are events such that P (A) = 0.56, P (A∪B) = 0.72, and
P (A ∩B) = 0.26.

(a) Compute P (B).

(b) Compute P (A).

(c) Compute P (A|B).

(d) Are A and B independent? Explain.

(e) What are the odds against A?
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2. The frequency distribution shown below gives the daily high temperatures (in ◦F) last
year in Cleveland, OH.

High Temp (◦F) Frequency

20–30 19
31–41 43
42–52 68
53–63 69
64–74 74
75–85 68
86–96 24

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

(b) (4 points) Use class midpoints to estimate the (weighted) mean temperature.

(c) (3 points) Use class midpoints to estimate the (weighted) median.

(d) (3 points) Use probability to determine whether 25◦ is an usually low temperature
for Cleveland? Explain.
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3. (5 points) For Yellowstone’s Old Faithful geyser, the mean time between eruptions
is 1.55 hr with a standard deviation of 0.11 hr. For Yellowstone’s Lone Star geyser,
the mean is 3.00 hr with a standard deviation of 0.16 hr. Compute the coefficient of
variation (CV) for each geyser. Which geyser’s eruption cycle has more variation?

4. (10 points) The numbers below show the points scored by the Chicago Bulls in their
2012–2013 season playoff games (in the order in which they occurred).

89 90 79 142 91 92
99 93 78 94 65 91

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

5. (6 points) Refer to the problem above. Based on the 2012–2013 playoff data, what
would be an usually large number of points for the Bulls to score in a playoff game.
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6. (12 points) According to a recent Gallup poll1, only 26% of U.S. urban blacks have
confidence in the police. A random sample of 200 urban blacks is selected.

(a) Find the probability that exactly 58 people in the sample have confidence in the
police.

(b) Find the probability that at least 60 people in the sample have confidence in the
police.

(c) In that sample, what would be an unusually small number of people who have
confidence in the police?

7. (8 points) U.S yearly per capita consumption of fresh apples (in pounds) is approxi-
mately normally distributed with mean 9.5 lbs and standard deviation 2.8 lbs.

(a) How many pounds of apples must one eat to be in the 95th percentile of apple-
eaters?

(b) In a random sample of 700 Americans, about how many eat less than 9 lbs of
apples per year?

1http://www.gallup.com/poll/179909/urban-blacks-little-confidence-police.aspx
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8. A small business has two employees of age 23, six employees of age 35, and one employee
of age 44. Two employees are selected at random without replacement. Let the random
variable x represent the median 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) (6 points) Find the mean value of x.

(e) (4 points) Find the median age of the employees. Do the sample medians target
the population median?
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9. (8 points) Illinois experiences about 37.6 tornadoes per year.

(a) In any given year, what is the probability of there being fewer than 33 tornadoes?

(b) In a given year, what would be an unusually large number of tornadoes?

10. (12 points) From 1962 to 1981, weights of U.S. pennies were approximately normally
distributed with mean 3.11 g and standard deviation 0.029 g. A random sample of 12
pennies is obtained.

(a) What are the mean and standard deviation of the sampling distribution?

(b) What is the probability that the sample mean is greater than 3.13 g?

(c) What would be an usually small sample mean?
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11. (12 points) A recent Gallup poll of 1500 U.S. adults shows that President Obama’s
approval rating is 43%.

(a) Construct a 99% confidence interval estimate for the true proportion of U.S. adults
who approve of the president.

(b) Use the proportion estimate found by the Gallup poll to determine the sample
size required to have a 3% margin of error at the 99% confidence level.

12. (15 points) Scores on a statistics final exam are approximately normally distributed.
A random sample of ten scores is shown below.

98.5, 131, 127, 141.5, 150, 66.5, 98.5, 84, 104, 108.5

The statistics professors claim that the mean score is greater than 95. Test the claim
made by the professors 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 professors’ claim.
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13. (16 points) The table below shows the values of a share of common stock of Dr. Pepper
Snapple Group, Inc. (DPS) at selected days since the beginning of 2014.

x (Days) 0 60 120 150 180 240 270 330
y (Value in $) 48.72 52.11 55.42 57.70 58.58 63.03 64.31 73.03

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

(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 value of the stock on day 200.
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