
Math 153 - Test 3a Name
April 21, 2016 Score

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

1. (12 points) According to the U.S. Census Bureau, 22.3% of U.S. women aged 15 to 50
have had two children. Twenty American women in the 15–50 age group are selected
at random.

(a) What is the probability that exactly 6 of them have had two children?

(b) What is the probably that at least 6 of them have had two children?

(c) How many women in the group of 20 should be expected to have had two children?

(d) What would be an unusually large number of women in the sample to have had
two children?
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2. (6 points) Tarsus lengths of adult male grackles are normally distributed with mean
33.80 mm and standard deviation 4.84 mm. Roughly sketch the probability density
curve associated with this distribution. Shade the area that corresponds to the prob-
ability P (x < 30). Then compute the probability.

3. (3 points) Explain why the graph shown below cannot be a probability density curve.

4. (3 points) A person draws 5 marbles, without replacement, from a jar containing a
small number of only red marbles and blue marbles. Explain why this is definitely not
a binomial process.
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5. (12 points) Telephone calls enter a university switchboard at an average rate of 38 calls
per hour.

(a) In any given hour, what is the probability that the switchboard receives no more
than 30 calls?

(b) In any given hour, what is the probability that the switchboard receives more
than 40 calls?

(c) Use poissonpdf or poissoncdf (whichever is appropriate) to show that it is
unusual for the switchboard to receive 26 calls in an hour.

(d) How many calls should be expected in a week?

6. (3 points) A person draws 5 marbles, with replacement, from a jar containing red
marbles, green marbles, and blue marbles. Explain why this is probably not a binomial
process.
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7. (15 points) The probability distribution for the random variable x is shown below.

x 0 1 2 3 4
P (x) 0.04 0.36 0.52 0.01 0.07

(a) What two things about the table above show that it is a probability distribution?

(b) What is the mean value of x?

(c) What is the standard deviation in x?

(d) Use the mean and standard deviation to determine the unusual values of x.

(e) Use the 5% rule to determine the unusual values of x.
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8. (12 points) Birth weights of babies in Singapore are approximately normally distributed
with mean 3135 grams and standard deviation 459 grams.

(a) What is the probability that a randomly selected baby weighs more than 3500
grams?

(b) What is the probability that a randomly selected baby weighs exactly 3135 grams?

(c) What birth weight is at the 75th percentile?

(d) In a sample of 80 babies, about how many have birth weights between 3000 grams
and 3200 grams?
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9. (3 points) Given the following discrete probability distribution, determine the
value of P (2 < x ≤ 6).

x 1 2 3 4 5 6 7 8 9
P (x) 0.01 0.12 0.07 0.22 0.08 0.35 0.04 0.01 0.10

10. (8 points) An automobile dealer finds that used car prices are normally distributed
with mean $18,800 and standard deviation $3240. The dealer decides to sell cars that
appeal to the middle 80% of the market in terms of price (10% in each tail). Find the
minimum and maximum prices of the cars the dealer will sell.

11. (3 points) A computer program generates random real numbers that are uniformly
distributed between 0 and 99. Sketch the probability density curve associated with the
distribution of numbers.
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Math 153 - Test 3b Name
April 21, 2016 Score

Show all work to receive full credit. Supply explanations where necessary. This portion of
the test is due Tuesday, April 26. You must work individually on this test—you
will not be given any credit for group work.

1. (6 points) Write the last two digits of your student ID number here: .
Assume that number represents the percentage of voters who support the presidential
candidate Ronald Dump. Suppose three voters are selected at random. Let the random
variable x represent the number of voters in the sample of three that support Ronald
Dump.

(a) What are the possible values of x?

(b) How are the x-values distributed: binomial, Poisson, uniform, normal, or other?

(c) Make a table showing the probability distribution of x?
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2. (14 points) Using A = 1, B = 2, . . . , Z = 26, write the number corresponding to the
first letter of your last name: .
Write the number of letters in your last name: .

A jar contains the first number of quarters and the second number of dimes. Two
coins are selected at random with replacement. Your goal is to determine whether
sampling is a good way to determine the amount of money in the jar.

(a) Sketch the complete tree diagram for this experiment. Include the probabilities
of each path.

(b) Let x be the total value of a two-coin sample. What are the possible values of x?

(c) Make a table showing the probability distribution for x.

(d) What is the mean value of x?

(e) Multiply the mean value x by the number of coins in the jar. Then divide by 2.

(f) What is the total value of all the coins in the jar?

(g) Is sampling a good way to determine the amount of money in the jar?
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