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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.
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Multiple Choice

1. (5 pts.) In the following matrix product, what is the entry in the 2nd row and 2nd column?[
2 0
−1 1

]
·
[

1 1 2
−2 1 3

]
·

 1 0 2
0 2 0
0 1 1


(a) 1 (b) 8 (c) 2 (d) 0 (e) −3

2. (5 pts.) When Father Jenkins and Provost Burish play tennis, they play three sets. Experience
suggests that Fr. Jenkins will win all three sets with probability 1/8, he will win exactly one set with
probability 1/4, and he will win none of the sets with probability 1/4. What is the mean (expected)
number of sets that Fr. Jenkins will win?

(a) 1 (b) 11
8 (c) 2

(d) 3
2 (e) 13
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3. (5 pts.) We play this game: you roll an ordinary dice. If the dice shows “1”, I give you $12. If the
dice shows “2” or “3”, I give you $9. If the dice shows “4”, “5” or “6”, I give you $6. Let X be the
amount you win when playing this game. What is the standard deviation of X?

(a) 17 (b)
√

17

(c)
√

61 (d) 5

(e)
√

5

4. (5 pts.) The probability that the basketball player Kevin Durant makes a free throw is 85%. If he
shoots 15 free throws in a game, what is the probability that he makes 13 or more free throws?

(a) C(15, 13)(0.85)13

(b) C(15, 13)(0.85)13(0.15)2

(c) C(15, 13)(0.85)13(0.15)2 + 15(0.85)14(0.15)1 + (0.85)15

(d) C(15, 13)(0.85)13 + 15(0.85)14 + (0.85)15

(e) (0.85)13+(0.85)14+(0.85)15
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5. (5 pts.) A certain vaccine is administered to 80 patients. The probability that the vaccine will
prevent a certain disease is 95%. The area of which of the following shaded regions gives a better
estimate for the probability that between 72 and 78 (inclusive) of them will not get infected by the
disease?

(a) 72.5 77.5 (b) 72.5 78.5

(c) 71.5 77.5 (d) 72 78

(e) 71.5 78.5

6. (5 pts.) The picture below shows the standard normal probability curve (µ = 0, σ = 1). What is
the area of the black region? [Answers are all rounded to nearest percent.]

(a) 69% (b) 31%

(c) 38% (d) 27%

(e) 4%
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7. (5 pts.) John plans to spend time in Ireland after final exam week, and he plans to visit Galway
and Kerry. He has at most 7 days available and at most 500 euros to spend. Each day spent in Galway
will cost 50 euros, and each day spent in Kerry will cost 60 euros. Let x be the number of days that
John will spend in Galway and let y be the number of days that he will spend in Kerry. Which of the
following inequalities properly describe all constraints on John’s time and money?

(a) x+ y ≥ 7, 60x+ 50y ≥ 500, x ≥ 0, y ≥ 0

(b) x+ y ≤ 7, 50x+ 60y ≤ 1000

(c) x+ y ≤ 7, 60x+ 50y ≤ 500, x ≥ 0, y ≥ 0

(d) x+ y ≤ 7, 50x+ 60y ≤ 500, x ≥ 0, y ≥ 0

(e) x+ y ≥ 7, 50x+ 60y ≥ 500

8. (5 pts.) Which of the following points is in the feasible region for the following system of inequalities
(note that the first constraint has a < rather than a ≤)

3x− 2y < 4

8x+ 4y ≤ 24

x ≥ 0, y ≥ 0

(a) (2, 2) (b) (2, 1) (c) (−1,−2)

(d) (1, 5) (e) (1,−2)
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9. (5 pts.) Given an objective function and a collection of constraints, which of the following statements
is always FALSE?

(a) The origin is not always a corner point.

(b) If the feasible region is bounded, there is a maximum and a minimum.

(c) If the feasible region is unbounded, we may not have a maximum or a minimum.

(d) There can be at most one maximum and at most one minimum.

(e) If a maximum or minimum occurs, it has to occur at a corner point.

10. (5 pts.) Find the maximum value of the objective function 20x+ 5y on the feasible set shown in
white below. (The bounding lines are y = 10− x, y = 2x− 8, x ≥ 0 and y ≥ 0)

(a) 90 (b) 50 (c) 80

(d) 180 (e) 140
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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.) The following are golf scores from 10 rounds of golf for two players, Player A and Player
B:

Player A : 91, 95, 96, 94, 95, 92, 93, 99, 97, 98

Player B : 96, 95, 97, 94, 95, 94, 93, 95, 96, 95

For both players, the average (mean) score is 95.
(a) For A, these are the only ten rounds of golf he will ever play. Calculate the (population) variance
σ2 of A’s scores.

(b) What is the z-score of A’s round of 92?

(c) For B, these scores are just a sample from the large number of rounds that she has played/will ever
play. Calculate the (sample) variance s2 of B’s scores.

(d) What are the possible round scores for B that fall within two-and-a-half (sample) standard devia-
tions of her (sample) mean?
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12. (10 pts.) An experiment randomly selects two people from a group of 8 men and 5 women. Let
X be the number of women selected.
(a) List the possible values of X.

(b) Compute the probability distribution of the random variable X. You can either draw a table with
the required values or draw a histogram.

(c) Compute the expected value of X, that is, compute E(X).
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13. (10 pts.) At a soft drink bottling plant, the amount of cola put into bottles is normally distributed
with µ = 16.75 oz and σ = 0.5 oz. Let X be the amount of cola put into a bottle.
(a) On the axes below, sketch the normal curve of the random variable X.

12 14 16 18 20

(b) What is the probability that a bottle will contain less than 16 oz of cola?

(c) For what value x will the probability that a bottle will contain less than x oz of cola be 90%?

9



Math 10120 Spring 2015, Practice Exam 3B Initials:

14. (10 pts.) One hour after iron rods come out of a tempering chamber, their temperatures are
normally distributed with mean 80 degrees, and variance 25.
(a) What is the probability that a rod is cooler than 82 degrees one hour after it comes out of a tem-
pering chamber?

Consider the following Bernoulli experiment:
An engineer took 30 rods out of a tempering chamber one hour ago. He can only use a rod if it is
cooler than 82 degrees (notice that in part (a), you computed the probability that a rod is cooler than
82 degrees one hour after it comes out of the chamber).

(b) Use the normal approximation to the binomial to estimate the probability that the engineer will
be able to use at least 20 of the rods.
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15. (10 pts.) A farmer has 100 acres on which to plant oats or corn. Each acre of oats requires 2 hours
of labor and each acre of corn requires 6 hours of labor. He has 300 hours of labor available. The
revenue he obtains is $55 for each acre of oats and $125 for each acre of corn. The farmer wants to
maximize his revenue.
(a) Write the constraints and objective function.

(b) Draw the feasible region of the system of constraints. Mark the feasible region clearly.

(c) Make a table with two columns, one with the corner points and the other with value of the objective
function at the given corner point.

(d) What planting combination will produce the greatest total revenue?
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Areas under the Standard Normal Curve

0
z

Z

Area = A(z)
=  P(Z ≤ z)

z A(z) z A(z) z A(z) z A(z) z A(z)

−3.50 .0002 −2.00 .0228 −.50 .3085 1.00 .8413 2.50 .9938
−3.45 .0003 −1.95 .0256 −.45 .3264 1.05 .8531 2.55 .9946
−3.40 .0003 −1.90 .0287 −.40 .3446 1.10 .8643 2.60 .9953
−3.35 .0004 −1.85 .0322 −.35 .3632 1.15 .8749 2.65 .9960
−3.30 .0005 −1.80 .0359 −.30 .3821 1.20 .8849 2.70 .9965
−3.25 .0006 −1.75 .0401 −.25 .4013 1.25 .8944 2.75 .9970
−3.20 .0007 −1.70 .0446 −.20 .4207 1.30 .9032 2.80 .9974
−3.15 .0008 −1.65 .0495 −.15 .4404 1.35 .9115 2.85 .9978
−3.10 .0010 −1.60 .0548 −.10 .4602 1.40 .9192 2.90 .9981
−3.05 .0011 −1.55 .0606 −.05 .4801 1.45 .9265 2.95 .9984
−3.00 .0013 −1.50 .0668 .00 .5000 1.50 .9332 3.00 .9987
−2.95 .0016 −1.45 .0735 .05 .5199 1.55 .9394 3.05 .9989
−2.90 .0019 −1.40 .0808 .10 .5398 1.60 .9452 3.10 .9990
−2.85 .0022 −1.35 .0885 .15 .5596 1.65 .9505 3.15 .9992
−2.80 .0026 −1.30 .0968 .20 .5793 1.70 .9554 3.20 .9993
−2.75 .0030 −1.25 .1056 .25 .5987 1.75 .9599 3.25 .9994
−2.70 .0035 −1.20 .1151 .30 .6179 1.80 .9641 3.30 .9995
−2.65 .0040 −1.15 .1251 .35 .6368 1.85 .9678 3.35 .9996
−2.60 .0047 −1.10 .1357 .40 .6554 1.90 .9713 3.40 .9997
−2.55 .0054 −1.05 .1469 .45 .6736 1.95 .9744 3.45 .9997
−2.50 .0062 −1.00 .1587 .50 .6915 2.00 .9772 3.50 .9998
−2.45 .0071 −.95 .1711 .55 .7088 2.05 .9798
−2.40 .0082 −.90 .1841 .60 .7257 2.10 .9821
−2.35 .0094 −.85 .1977 .65 .7422 2.15 .9842
−2.30 .0107 −.80 .2119 .70 .7580 2.20 .9861
−2.25 .0122 −.75 .2266 .75 .7734 2.25 .9878
−2.20 .0139 −.70 .2420 .80 .7881 2.30 .9893
−2.15 .0158 −.65 .2578 .85 .8023 2.35 .9906
−2.10 .0179 −.60 .2743 .90 .8159 2.40 .9918
−2.05 .0202 −.55 .2912 .95 .8289 2.45 .9929
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