Stat 202 Name (Print):
Summer 2015

Midterm Exam

7/16/15

Time Limit: 120 Minutes

This exam contains 6 pages (including this cover page) and 5 problems. Check to see if any pages
are missing. Enter all requested information on the top of this page, and put your initials on the
top of every page, in case the pages become separated.

You may not use your books, or notes. You may use a computer—either your own or one from the
lab—but only for StatCrunch, for accessing the data on my website, and for the calculator app.
No other apps or websites may be open. You may not access the lecture notes or homework on
my website. In addition to your computer, you may use a calculator, as long as it doesn’t have
internet. You may not use your cell phone during the exam.

You are required to show your work on each problem on this exam. The following rules apply:

e Organize y01_1r work, in a re'asonably neat and Problem | Points | Score
coherent way, in the space provided.

e Mysterious or unsupported answers will not 1 20
receive full credit. A correct answer, un-
supported by calculations, explanation, or alge- 2 20
braic work will receive no credit; an incorrect an-
swer supported by substantially correct calcula- 3 20
tions and explanations might still receive partial
credit. Graphing calculators should not be needed, 4 25
but they can be used to check your work. If you use
a graphing calculator to find an answer you must 5 15
write the steps needed to find the answer, without
the calculator. Total: 100

e For problems requiring StatCrunch, report
all numbers you enter as input, otherwise
you won’t get partial credit for an incorrect
answer.

e If you need more space, use the back of the pages;
clearly indicate when you have done this.

e Do not write in the table to the right.
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1. (20 points) The results for the first two (hypothetical) statistics exams are in!

Name Amy Joe Sue Jan Dan Eva Mia
1% exam, S 98 8 62 84 73 98 83
2" exam, S | 96 91 73 88 72 80 90

(a) (10 points) Find the correlation between S; and Ss.

(b) (10 points) Write the equation for the regression line, showing one score as a function
of the other. Use the first score as the explanatory variable and the second score as the
response variable.
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2. (20 points) A gumball machine contains a large number of candies. Of these 10 percent are red,
15 percent are purple, 30 percent are blue, and the rest are yellow. Also 40 percent are textured
and the rest are smooth. Suppose that when a peice of candy is delivered, the machine stirs
the candy in such a way that each piece has an equal chance of being served. Moreover suppose
that the color delivered is independent of the texture delivered. What is the probability of
getting either a red smooth candy or a yellow textured candy?
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3. (25 points) Simulate 1000 samples from the Normal Distribution with mean 1 and standard
deviation 1. Use a fixed seed of 12. Call the column X. Create a new column X,,.,,, using the
following transformation:

KXnew = IOg(XZ)

(a) (5 points) What is the mean and standard deviation of the column Xpey?

(b) (5 points) Report the five-number summary of the data in Xpey.

(c¢) (5 points) Report the interquartile range for Xye,. What is the upper endpoint for range
of diameters that will not be flagged as suspected outliers by the 1.5 x IQR rule?

(d) (5 points) Are the Xpe, approximately normal? Justify your answer. What is the best
(most sensitive) way of judging normality that we have learned in this class?
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4. (25 points) Raw scores on a particular standardized test are approximately normal with mean
120 and the standard deviation 10.

(a) (5 points) What raw score is needed to be in the top 1 percentile?

(b) (5 points) On what percentile does a raw score of 150 fall?

(¢) (5 points) What proportion of the population has a raw score between 85 and 1157

(d) (5 points) What z-score corresponds to a raw score of 1007

(e) (5 points) What raw score does a z-score of -1.2 correspond to?
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5. (15 points) Cousider a 10-sided fair die, with faces labeled 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10.
Because the die is fair, each side has an equal probability of appearing when rolled.

(a) (5 points) What is the probablity of 3 appearing at least twice in 6 successive rolls of the
die?

(b) (5 points) What is the probability that 5 or 10 will appear at most twice is 4 successive
rolls of the die?

(¢) (5 points) What is the probablity that 3 will appear exactly once in 12 rolls of the die?



