
Math 153 - Test 3a Name
November 13, 2014 Score

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

1. (3 points) Ages of registered U.S. automobiles are normally distributed with mean 96
months and standard deviation 16 months. In a random sample of 24 vehicles, what
is the probability that the mean age is greater than 100 months?

2. (3 points) In a recent Gallup Poll survey of 1015 U.S. adults, 396 said they use text
messaging very often. Find a 95% confidence interval estimate for the population
proportion of adults who use text messaging very often.

3. (3 points) Sixty-six percent of U.S. adults are satisfied with how the American health-
care system works for them. If 20 adults are selected at random, what would be an
unusually small number of satisfied adults?
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4. (3 points) Mortgage interest rates are normally distributed with mean 3.950 and stan-
dard deviation 0.102. Steve will not consider an interest rate offer from a bank unless
it is in the lowest 30% of rates. What is the greatest interest rate that Steve will
consider?

5. (3 points) Given the following probability distribution, identify the unusually small
values of x. Explain your reasoning.

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

6. (3 points) A federal report indicated that 27% of children had a good diet. How large
a sample is needed to estimate the true proportion of children with good diets within
2% with a 95% confidence interval?
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7. (3 points) According to Time magazine, 37% of people believe that places could be
haunted. In a random sample of 12 people, what is the probability that fewer than 4
believe in haunted places?

8. (4 points) Lengths of pregnancies are normally distributed with mean 268 days and
standard deviation 15 days. In 200 pregnancies, about how many are shorter than 260
days or longer than 275 days?
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Math 153 - Test 3b Name
November 13, 2014 Score

Show all work to receive full credit. Supply explanations where necessary. You must work
individually on this exam.

1. (8 points) In a certain neighborhood, the probability distribution for the number of
children per household, x, is summarized as follows.

x P (x)
0 0.148
1 0.289
2 0.313
3 0.164
4 0.047
5 0.023
6 0.008
7 0.008

(a) What is the probability that a randomly selected household has 4 or
more children?

(b) What is the mean number of children per household?

(c) What is the standard deviation?

(d) Use the standard deviation to determine the unusually large values of x.

(e) Use the 5% rule to determine the unusually large values of x.
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2. (3 points) The values of the random variable x and its probabilities are shown below.

x 0 1 2 3 4 5 6
P (x) 0.03 ? 0.18 0.35 0.38 ? 0.01

Find values for P (1) and P (5) so that the table describes a probability distribution
and both x = 1 and x = 5 are unusual.

3. (9 points) On average, an American uses 123 gallons of water daily, with a standard
deviation of 21 gallons. Thirty-five Americans are randomly selected.

(a) What is the probability that mean water usage of the sample is between 120
gallons and 123 gallons?

(b) What would be an unusually small sample mean?

(c) Are the sampling means normally distributed? Explain?
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4. (10 points) In the state of Illinois, there are about 79 traffic fatalities per month.

(a) What is the probability that there are exactly 79 traffic fatalities in any given
month?

(b) In any given month, what is the probability that there are more than 88 traffic
fatalities?

(c) In July 2011, there were 101 traffic fatalities. Is this an unusually large number
of fatalities? Explain.

(d) In January 2011, there were 67 traffic fatalities. Is this an unusually small number
of fatalities?

5. (3 points) In the recent election, 66.4% of voters supported increasing the state’s min-
imum hourly wage. In random sample of 23 voters, what is the probability that at
least 17 supported the increase?
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6. (12 points) A jar contains one dime, two nickels, and three pennies. Two coins are
randomly selected without replacement.

(a) Sketch the tree diagram showing all possible two-coin samples. Include the prob-
ability of each path.

(b) Find the median value of each two-coin sample. Then summarize the sampling
distribution for the medians in a probability distribution table.

(c) Find the mean of the sample medians.

(d) Find the population median. (There are 6 coins in the population.)

(e) Do the sample medians target the population median? Explain.
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7. (9 points) In a survey of 1017 U.S. adults, 93% said they would write a college appli-
cation essay for their child.

(a) Construct a 99% confidence interval estimate for the true population proportion
of adults who would write their child’s essay.

(b) Using the point estimate p̂ = 0.93, determine the sample size required to have a
margin of error of ±0.03.

(c) After discussing college admission requirements with a large group of parents, a
high school advisor found that 85% of parents said they would never write an
essay for their child. What do you think about this result?

8. (3 points) The mean lifetime of a wristwatch is 32 months, with a standard deviation
of 5 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 10% of the watches?
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9. (9 points) The numbers of calories in 1.5-ounce chocolate bars are normally distributed
with mean 225 and standard deviation 9.

(a) What is the probability that a randomly selected chocolate bar has exactly 225
calories?

(b) In a sample of 20 chocolate bars, about how many will contain more than 235
calories?

(c) What is the probability that a randomly selected chocolate bar has fewer than
210 or more than 240 calories?

10. (9 points) Fifty-five percent of parents believe it is appropriate to lie to their children
about Santa Claus. A sample of 25 parents is selected at random. Let x represent the
number of parents in the sample who believe lying about Santa is appropriate.

(a) What is the mean value of x?

(b) What is the standard deviation in the values of x?

(c) What are the cutoff values for the unusually small and unusually
large values of x?
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