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 Psychology 317 Exam #3

February 20, 2008

Instructions

1. Use a pencil, not a pen

2. Put your name on each page where indicated, and in addition, put your section on this page.

3. Exams will be due at 10:20!

4. If you find yourself having difficulty with some problem, go on to the rest of the problems, and return to the troublemaker if you have time at the end of the exam.

5. Leave your answers as reduced fractions or decimals to three decimal places.

6. CIRCLE ALL ANSWERS: You will lose credit if an answer is not circled!!

7. Check to make sure that you have all questions (see grading below)

8. SHOW ALL YOUR WORK: An answer that appears from nowhere will receive no credit!!
9. Don't Panic!

10. Good luck!

Grading

Problem
Points
Grader

1a-c
20
Becky

2a-d
30
Greg

3a-c
30
Greg

4a-b
20
Lori

1. The ex-Soviet republic of Berzerkistan has license plates containing 4 slots. Each of the 4 slots contains a character randomly selected from a set of 8 digits (2-9) and 24 capital letters (all letters excluding O and I). (Berzerkistan has the same digits and alphabet letters that we do). Thus a typical license plate might look like this:

Visit  Berzerkistan!
7 3 J   4
a) How many distinct Berzerkistanish license plates are there? (7 points)

b) How many distinct Berzerkistanish license plates are there that include exactly one instance apiece of the digits 3 and 7 (as in the example above)? (8 points)

c) Suppose that all Berzerkistanish license plates calculated from Part (a) are in use. What is the probability that a randomly-chosen Berzerkistanish license plate has exactly 3 letters and 1 digit? (5 points)

2. The Crunch-O Mixed Nuts company produces a variety of mixed nuts called "Crunchy Surprise" which contains 30% peanuts, 10% cashews, and 60% walnuts. The manufacturing process for Crunchy Surprise begins with an enormous vat in which the three kinds of nuts are mixed in the proportions just indicated.

Suppose you reach into the vat and pull out a random sample of 21 nuts. Let the numbers of peanuts, cashews, and walnuts in this sample be designated P, C, and W, respectively. Compute the following probabilities

a) p (P = 7) (6 points)

b) p (0 ≤ C < 2) (8 points)

c) p (0 ≤ P+W < 21) (NOTE: P+W indicates the sum of peanuts and walnuts (8 points)

d) The probability that the proportion of cashews in the sample is less than 0.05 (8 points)

3. Using the example from Problem 2, suppose the U.S. Food and Drug Administration (FDA) accuses Crunch-O of having fewer peanuts in their manufacturing vat than the advertised 30% (the alleged reason being that peanuts are very expensive this year). To test this hypothesis, the FDA draws a random sample of 15 nuts from the vat, and counts the number of peanuts in the sample.

Thus, the null hypothesis is that Crunch-O is telling the truth about their nut proportions, while the alternative hypothesis is that Crunch-O has fewer than 30% peanuts in their vat.

a) What summary score should they use? (5 points)

b) What criterion summary score should the FDA use to reject their null hypothesis if they wish to keep the probability of a Type-II error () as low as possible, but keep the probability of a Type-I error, , less than 0.05? (13 points)

c) Assuming the criterion you established in Part (b), what is  in this test? (12 points)

4. The Mom’s company makes a variety of food products, including chicken soup. Suppose that the number of ounces of chicken soup in Mom’s Chicken Soup cans is distributed with a mean of 16 oz and a variance of .0256 oz. For both answers below, show how you obtained your answers, and use z-score rescalings as illustrated in lecture and in the text book. Also for both answers, draw pictures (however crude) that illustrate where your answer comes from.

a) What is the probability that a randomly-selected can of Mom’s Chicken Soup will contain between 15.85 and 15.95 oz? (12 points)

b) Consider an interval that contains 47% of the Mom’s Chicken Soup weight distribution described above. Suppose that the lower limit of this interval is 15.89 oz. Calculate the upper limit in ounces. (8 points)
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