Math 181 F1 Exam 1 Version B Name: AA“LO—H

5 pages. 6 problems. 100 points. No calculators. Show all work.

Problem 1 (5 points cach). Suppose you have the following sets:
A = {green, 3, hat, green} B = {3, green, hat} C = {A, B}

(a) How many elements does A have? List them without repetition.
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(b) How many elements does C have? List them without repetition.
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(c) Is A a subset of B? Why or why not¥
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(d) Which (if any) of the three sets have the empty set as a subset?
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Problem 2 (5 points each). You have a standard deck of cards.

(a) You shuffle the deck. What is the probability that the third card from the top is a queen?
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(b) You and your friend each randomly take a card and compare them. What is the probability that you have
a higher card than your friend?
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Probl
em 3 (5 points each). Consider the following games:

Ao‘ 1 : YR}
You flip a coin. If it's heads, you get 9 points. If it’s tails, you get 5 points.

B: i ’
You 1oll two dice. If they're the same, you lose 6 points. Otherwise, you gain 6 points.
(a) Compute the expected value for game A.

(50(7) +(s07%YB) = 35 .

(b) Compute the expected value for game B.
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(¢) Compute the variance each game.
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(d) If you're feeling lucky, which game should you play to get more points? Why?
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Problem 4 (5 points each). Your students get the following grades on a quiz (out of 10 points)
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(a) What are the mazimum, minimum, and median scores? s-
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(b) Use a bar graph to display the scores. 2
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(c) Use a pie chart to show how many studenls get a 9 or better.
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. Problem 5 (20 poi
points total: . '
4-year graduation rate ojogﬂ' 5. 10,5). Columbia University has 1,500 incoming students each year, and a

0%. Suppose you have developed a test that predicts whether a student will leave
has a 1% false positive rate, and an 20% false negative rate (here, a “positive”
t graduate).

early. Suppose your test
means the student yyl no

a) H ) )
(a) How many of the incoming students will graduate? How many won't?
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(b) If you test all the students, how many will you decide are not going to graduate?
Fromm Yhe 135D, |/ ot incocwel 0] 3= 19 shuolents.
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(c) If you decide a specific student will not graduate, what are the chances that the student actually won’t
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Problem ¢ (5 points each), Th

Eleph . e following pi . L. e aa s
(Elephas mazTmus) reassure others in distriszl,,c_tum is from a recent scientific publication “Asian elephants
160 .

=O=mc

B e

i "

8

E

S’. Time (min) after distress.

;;; In the study, the scientists waited for one elephant to get upset and saw whether other elephants tried to

= comfort the unhappy elephant. The number of interactions s graphed as the “PD” (post-distress) line. For

3 comparison. they also provide an “MC” (matched control) graph of observed elephant interactions when
nothing bad was happening.

(a) Is this an ezperimental or observational study? Why do you think this choice was made?
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(b) What kind of graph is used to display the data? Is it apropriate for this experiment? Why?
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(c) The image seems pretty convincing by itself, but the article is 17 pages long. What supporting information
would you expect to see in the article?
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