
Math 153 - Final Exam Name
May 15, 2014 Score

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

1. (12 points) A letter is selected at random from the first box and placed into the second
box. Then a letter is selected from the second box.

A A B B B B B C

(a) Sketch the probability tree associated with this two-stage experiment and find the
probability of each outcome (along each path).

(b) Are the probabilities above theoretical or experimental? Explain your reasoning.

(c) What is the probability of selecting the letter B from the second box?

(d) What are the odds against selecting a B from the second box?
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2. (6 points) The histogram below shows the distribution of the lengths of phone calls (in
minutes) to a customer service center on a particular day.
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(a) How many phone calls did the service center receive on that particular day?

(b) If the histogram was changed to a relative frequency histogram, what would be
the height of the third bar?

(c) Are the lengths of calls normally distributed? Explain. If not, describe the
distribution.

3. (5 points) Refer to Problem 2. Use class midpoints to compute the mean duration of
the service center’s calls.
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4. (12 points) ACT scores have mean 18 and standard deviation 6. SAT scores have mean
500 and standard deviation 110

(a) Compute the coefficients of variation for the different tests. Is there more spread
in ACT scores or SAT scores?

(b) Compute z-scores to determine which is “relatively” greater, an ACT score of 28
or an SAT score of 698.

(c) What is an unusually high ACT score?

5. (10 points) Suppose A and B are events such that P (A) = 0.52, P (B) = 0.55, and
P (A ∪ B) = 0.766.

(a) Compute P (A).

(b) Compute P (A ∩B).

(c) Compute P (B|A).

(d) Are A and B independent? Explain.

(e) What are the odds in favor of A?
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6. (16 points) According to the Bureau of Labor Statistics, the average hourly wages (in
dollars) for nine law-related occupations are:

75, 38, 27, 48, 23, 23, 20, 20, 26

(a) Find the range and the sample standard deviation.

(b) Find the median, quartiles, and the interquartile range.

(c) Compute the cut-off values for outliers.

(d) Sketch the modifed boxplot.

7. (12 points) The monthly amounts of paper waste generated by American households
are normally distributed with mean 28 lbs and standard deviation 2 lbs.

(a) What amount of paper waste is at the 85th percentile?

(b) What is an unusually small amount of paper waste?

(c) In a sample of 700 households, about how many would generate more than 31.2 lbs
of paper waste?
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8. (16 points) In a probability experiment, the random variable x has five possible values:
1, 2, 4, 5, 6. The (incomplete) probability distribution for x is shown below.

x P (x)
1 0.262
2 0.471
4 0.034
5 ???
6 0.022

(a) Determine the missing probability, P (5).

(b) Compute the mean value of the random variable.

(c) Compute the standard deviation in the values of x.

(d) Determine the unusually small and large values of x.
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9. (12 points) According to the results of a 2008 survey, 60% of all adult U.S. residents are
very satisfied with the lives they lead. A random sample of 1010 adult U.S. residents
is selected.

(a) Find the probability that at least 620 of the people in the sample are very satisfied
with their lives.

(b) In that sample, what would be an unusually small number of very satisfied people?

(c) Find the probability that exactly 600 of the people in the sample are very satisfied
with their lives.

10. (12 points) The mean yearly Medicare spending per beneficiary is $5694. Suppose the
spendings are normally distributed with standard deviation $612. A random sample
of 15 patients is obtained.

(a) What is the standard deviation of the sampling distribution?

(b) What is the probability that the sample mean is less than $4800?

(c) What would be an usually large sample mean?
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11. (10 points) The bottlers of YumTea know that the volumes of their bottles are normally
distributed, but they have no reliable estimate for the population standard deviation.
The volumes (in ml) of ten randomly selected bottles are given below.

502.9, 499.8, 503.2, 502.8, 500.9, 503.9, 498.2, 502.5, 503.8, 501.4

(a) Construct a 95% confidence interval estimate for the mean volume of bottles of
YumTea.

(b) Determine the sample size required to have a confidence interval estimate with a
margin of error of ±1ml at the level α = 0.05. (Use the sample standard deviation
to estimate the population standard deviation.)

12. (15 points) The makers of YumTea claim that the majority of tea drinkers prefer
YumTea over Nestea. In a random sample of 20 tea drinkers, 13 preferred YumTea.
Test the claim made by the makers of YumTea 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 YumTea’s claim.
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13. (12 points) The data below were obtained in a study of research spending at American
colleges and universities.

Year x Spending (billions of dollars) y
2003 40.1
2004 43.3
2005 45.8
2006 47.7
2007 49.4

(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) Find the regression equation.

(c) Use your regression equation to predict the 2008 spending.
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