
4/18/2019 is a bad date.
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This exam is in two parts on 12 pages and contains 15 problems worth a total of 100 points. You have
1 hour and 15 minutes to work on it. You may use a calculator, but no books, notes, or other aid is
allowed. Be sure to write your name on this title page and put your initials at the top of every page in
case pages become detached.

You must record on this page your answers to the multiple choice problems.

The partial credit problems should be answered on the page where the problem is given.
The spaces on the bottom right part of this page are for me to record your grades, not for you to write
your answers.

Place an × through your answer to each problem.

1. (a) (b) (c) (d) (e)

2. (a) (b) (c) (d) (e)

3. (a) (b) (c) (d) (e)
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9. (a) (b) (c) (d) (e)

10. (a) (b) (c) (d) (e)
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Multiple Choice

1. (5 pts.) The 50 students in Math 456 took a 10-point quiz, and the following gives the number of
students scoring 10, 9, 8, 7 and 6. (No other scores were obtained.)

score 10 9 8 7 6
number of students 22 12 6 7 3

Find the relative frequency of the score “10.”

(a) 0.22 (b) 0.44 (c) 22 (d) 0.2 (e) 0.1

2. (5 pts.) There are six students shooting baskets. The first five made 10, 8, 11, 6 and 13 baskets,
respectively. How many baskets must the sixth student make in order for the average (mean) number
for all six to be 10?

(a) 10 (b) 11 (c) 12 (d) 13 (e) 14
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3. (5 pts.) Find the population variance for the following set of data (up to 2 decimal places). [Note
that this is asking for the variance, not the standard deviation.]

11, 13, 8, 14, 9.

(a) 4.8 (b) 0 (c) 2.28 (d) 26 (e) 5.2

4. (5 pts.) A box contains 8 blue balls, 6 red balls and 4 green balls, all mixed together. A ball is
selected randomly from the urn. If it is green, you stop. If it is not green, you throw it away (NOT
back in the urn) and select another one randomly. This is repeated until you select a green ball. Let
X denote the random variable that gives the number of times you selected a ball. (For example, if you
didn’t get a green ball on the first selection but did on the second selection then X = 2 because you
drew a total of two balls.) What values may X assume?

(a) {1, 2, 3, . . . , 15} (b) {2, 3, . . . , 15} (c) {1, 2, 3, . . . , 14}

(d) {1, 2, 3, . . . , 18} (e) {2, 3, . . . , 14}
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5. (5 pts.) An urn contains three balls marked “1,” three balls marked “2” and three balls marked “3.”
Claire selects two balls at random. Let X be the sum of the numbers on the two selected balls. Find
the probability distribution for X. [Hint: notice that 4 = 1 + 3 = 2 + 2.]

(a)

x P (x)
2 2/36
3 8/36
4 16/36
5 8/36
6 2/36

(b)

x P (x)
2 4/36
3 9/36
4 10/36
5 9/36
6 4/36

(c)

x P (x)
2 3/36
3 8/36
4 14/36
5 8/36
6 3/36

(d)

x P (x)
2 4/36
3 8/36
4 12/36
5 8/36
6 4/36

(e)

x P (x)
2 3/36
3 9/36
4 12/36
5 9/36
6 3/36

6. (5 pts.) Compute the standard deviation σ(X) for the random variable defined as follows (to two
decimal places):

xi pi
10 0.3
20 0.2
30 0.5

(a) 8.72 (b) 22 (c) 0 (d) 8.84 (e) 8.93
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7. (5 pts.) Some data has a mean of µ = 32 and standard deviation σ = 2.5. Find the z-score for a
score of 28 (up to 2 decimal places).

(a) 1.6 (b) −4 (c) −2 (d) −1.6 (e) 2

8. (5 pts.) A multiple choice exam has 10 questions, each containing 5 possible answers. Lee randomly
guesses all the answers. You fail if you get 0 to 7 right and pass if you get 8 to 10 right. What is the
probability that Lee will pass the exam?
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9. (5 pts.) The weights of the members of some population are normally distributed with a mean of
30 lbs and a standard deviation of 8 lbs. Let X be the random variable corresponding to this normal
distribution. If a member of that population is chosen at random, find P (28 ≤ X ≤ 32).

(a) 9.87% (b) 98.76% (c) 49.38% (d) 19.74% (e) 38.30%

10. (5 pts.) Which of the following points is in the feasible region for the following system of inequali-
ties? (Be careful with ≤ versus < and with ≥ versus >.)

2x+ 3y ≥ 4
5x− 6y < 4
x ≥ 0, y ≥ 0

(a) (2, 1) (b) (1, 1) (c) (−1, 2) (d) (0, 1) (e) (2, 0)
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Partial Credit

You must show all of your work on the partial credit problems to receive credit! Make sure that your
answer is clearly indicated. You’re more likely to get partial credit for a wrong answer if you explain
your reasoning.

11. (10 pts.) A shelf contains 10 CDs, of which 6 are Beatles and 4 are Simon and Garfunkel. These
CDs are all mixed together, and Emily randomly chooses two to take with her on a trip. Let X be the
random variable counting the number of Beatles CDs that she picks.

(a) What are the possible values that X may take?

(b) Find the probability distribution for X.

(c) What is the expected value for this probability distribution? [It is not necessarily going to be
an integer.]
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12. (10 pts.) Exactly 10% of a certain population own a Harry Potter book. Suppose that 10,000
people are chosen at random and asked if they own a Harry Potter book.

[Note: the formulas
µ = np
σ =

√
npq

may be useful in this problem.]

(a) (3 points) Find the mean and standard deviation of this binomial distribution.

(b) (7 points) Use the normal approximation to the binomial distribution to estimate the probability
that between 909 and 1037 of the 10,000 people that were randomly chosen own a Harry Potter
book.
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13. (10 pts.) Wolfgang wants to buy some boxes of chocolates and some bags of chocolates. Each
box costs $15, contains 30 chocolates, and weighs 2 pounds. Each bag costs $18, contains 20 (fancier)
chocolates, and weighs 3 pounds. He wants the total number of chocolates to be at least 150, and he
wants the total weight to be at most 40 pounds. Let x be the number of boxes that he buys and let y
be the number of bags that he buys. He wants to choose x and y so that he minimizes the amount of
money that he spends.

(a) Find the objective function for this linear programming problem.

(b) Do we want to maximize or minimize the objective function?

(c) Write the constraints (inequalities) for this problem. (You do NOT have to solve the
corresponding optimization problem. Stop after you write the constraints.)
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14. (10 pts.) Consider the following system of inequalities:

2x− y ≤ 2
x+ y ≤ 2

x ≥ 0
y ≥ 0.

Sketch the feasible set using the following axes. Be sure to label the lines, shade the feasible set,
and label all the corners of the feasible set.

0 1 2 3 4−1−2−3−4

1
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3
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−3

−4
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15. (10 pts.)
Consider the constraints

x− y ≥ −1
x+ y ≤ 4
x ≥ 0, y ≥ 0

The following is a sketch of the feasible region.

x− y = −1

x+ y = 4

(a) Find the coordinates of the corners of the feasible region and label the picture accordingly.

(b) What is the maximum possible value of the objective function z = 2x+ 3y?

(c) What values of x and y maximize the objective function z = 2x+ 3y?
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