MAT 221

Signature:

Instructions:

Final Exam 'May 9, 2005

You should have 12 pages (6 sheets), 12 problems.
Write the answers and show the main steps of your work on this test sheet

Your final answers must include the appropriate units (e. g. dollars, dollars per
week, miles per hour, etc. )

If you use a table, state the table used: for example, 1.887 (from table ??).
If you use a function on the TI83 OR (T189), write out the command you entered

as well as the result:

For example, 0.0668 (normaledf (-10,-1.5, 0, 1)).

DO NOT WRITE ON THE REST OF THIS COVER SHEET!
(Your instructor will use this sheet for recording your scores.)
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PART 1: Chapters 1 & 2
Problem 1 (15 points) National League baseball uses the designated hitter rule while the
American League baseball does not. Does the NL on average produce more runs? Here

are the average number of runs data for each league in the 2001 season.

AL: 11.1 10.8 10.8 10.3 10.3 10.1 10.0 9.5 9.4 93 92 9.2 9.0 83
NL: 14.0 11.6 104 103 102 9.5 9595 95 9:1 88 84 83 82 8179

a) (4 points) Make a back-to-back stemplot of the two data sets.

b) (5 points) Compute the five-number summaries of each data set.

¢) (2 points) Determine any suspected outliers using the 1.5 IQR criterion. If you think
there are none, state none as your answer.




d) (4 péints) Which of the folloWing statements are valid and which are not valid?
Circle all valid statements.

NL data is approximately normal.

Mean of NL data is smaller than its median.

The 90th percentile of the NL data is at greater than or equalto 11.6.

The use of the designated hitter in the NL does NOT produce more runs on average.

Problem 2 (9 points) The following data comes from a sample of eight college women,
each of whom was asked for her height (to the nearest inch) and her weight (to the
nearest pound).

1 2 3 4 5 6 7 8
Weight (x) 130 95 135 140 120 110 125 105
Height (y) 67 61 65 69 67 62 65 65

The following computations have been made for you:

D x =960, D x" =116,900 s, =15.5839,
Y y=521, Yy =33979, s, =2.6424,

r =.7979

a). (3 points) Compute the least squares regression line for this data set (y as a function
of x).




b). (3 points) Find the predicted height of a woman weighing 115 pounds.

¢). (3 points) The variance of the y data is 6.982. What fraction of this is explained by the
least squares regression on the other variable?

Problem 3 (10 points) Suppose that the readings of a certain blood test are normally
distributed with mean 17 and standard deviation 3.

a) (5 points) Sketch the normal curve of this distribution marking off on the horizontal
axis the points 8, 11, 14, 17...etc and give the test reading with the property that
approximately 2.5% of the test readings are less than it.

b) (2 points) Compute the z-score of a test result of 18.8.




¢) (3 points) Compute the z-score that a test result would have so that only 1% of the
test results would have larger z-score than this z-score.

PART 2: Chapters 3 & 4

Problem 4 (5 points) Is diet or exercise effective in combating insomnia? Maybe cutting
out desserts can help alleviate the problem; maybe exercise can work also. Forty
volunteers suffering from insomnia agreed to participate in a month-long regiment. Half
were randomly assigned to a no-desserts diet; the others continued desserts as usual.
Half of the people in each of these groups were randomly assigned to an exercise
program, while the others did not exercise. The most improvement was achieved by
those who ate no desserts and engaged in exercise.

a) (1 points) Was this an experiment or an observational study? Give reason.

b) (2 points) Identify the factors and the levels of each.




¢) (2 points) ldentify the treatments and the response variable.

Problem 5 (9 points) Suppose E and F are events in a sample space, with P(E) = 1/4,
P(F¢) = 3/8, and P(E and F) = 1/2. Determine the following:

a) (2 points) P(F)

b) (2 points) P(E or F)

¢) (3 points) P(F|E®)

d) (2 points) Are E and F independent? Give reasoning.




Problem 6 (5 points) An urn contains three balls numbered 1, 2 and 3. Balls are drawn
one at a time without replacement until the sum of the numbers drawn is four or more.
Find the probability of stopping after exactly two balls are drawn. (A tree diagram might
help.)

Problem 7 (5 points) At a self-service gas station, 40% of the customers pump regular
gas, 35% pump midgrade, and 25% pump premium gas. Of those who pump regular,
30% pay at least $20. Of those who pump midgrade, 50% pay at least $20. And of those
who pump premium, 60% pay at least $20. What is the probability that the next customer
pays at least $20?


































