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Psychology 317 Exam #3

February 9, 2009

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!

INFORMATION AND DEFINITIONS

a) A “fair die” is a die that has a 1/6 probability of coming up each of the numbers 1-6.

b) A “fair coin” is a coin that has a .5 probability of coming up heads.

c) A standard deck has 4 suits (Clubs, Diamonds, Hearts, Spades) with 13 cards per suit (Ace, 2-10, Jack, Queen, King).

Grading

Problem
Points
Grader

1a-f
30
Tim

2
25
Zach

3a-d
20
Andy

4a-d
25
Courtney

TOTAL
/100

1. The graph below represents the probability distribution of widget weights produced by the Acme Widget company. The abscissa shows weight, W, in grams. The ordinate values represent probability density, p(W).

[image: image4..pict]. 

Compute the following probabilities. (4 points apiece)

a) p(1999.0 ≤ W ≤ 2000.0)

b) p(1999.0 ≤ W ≤ 2002.0) (NOTE: Of the 4 points that this problem is worth, 2 are for computing your answer using the fewest possible calculations).

c) p(W < 2002.0)

d) p(W = 1998.5)

e) p(W = 1999.5)

f) The graph below shows the same probability distribution of widget weights. However, the weights are now to be measured in kilograms rather than grams (there are, of course, 1,000 grams/kilogram). Fill in numbers on both the abscissa (horizontal axis) and the ordinate (vertical axis) so that the weight is depicted in kilograms. (10 points)
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2. Here are 8 quiz scores:

6

0

6

4

8

20

1

3

Compute the mean, mode, median, variance, and standard deviation of these scores. Make sure to show all your formulas and other work! (25 points)

3. The little-known ex-Soviet republic of Berzerkistan is choosing how it will design its new automobile license plates. Berzerkistanian plates have spaces for four characters (digits or letters). (Berzerkistan uses the same digits and letters that we do).

a) How would Berzerkistan design its license plates (i.e., utilize the four spaces) such that the maximum number of distinct license plates would be available? (NOTE: You need not calculate anything for this part; a verbal answer is fine). (5 points)

b) How many distinct license plates would there be under the scheme you devised in Part (a)? (5 points)

c) Suppose the actual design of a Berzerkistanian license plate is either DLDL or LDLD (where D is a digit and L is a letter). There is a constraint that the first (left-most) position can't be the letter O, the digit 0, the letter I, or the digit 1. How many distinct license plates are there with this design? (5 points)

d) With the design of Part c above what is the probability that a randomly selected license plate contains at least one instance of the letter I? (5 points)

4.  The town of Ninja Crossing, Texas has a lottery which works as follows.

Each person's lottery ticket has a three-digit code.  Each digit is chosen randomly and with replacement from the five odd digits (e.g., 153, 911, and 777 are all valid codes). Then the lottery operators choose a winning three-digit code in the same way.

If you are a ticket holder, you win money as follows: 

All three of your digits match the corresponding winning digits:
Win $1,000

Two of your digits match the corresponding winning digits:
Win $80

One of your digits matches the corresponding winning digit:
Win $20

IMPORTANT NOTE: “Match” means “same digit in same spot.” So for example, if the winning code were “135” then if your ticket were “531” you would have a match of 1; if your ticket were “195” you would have a match of 2, and so on.

a) Determine V, the set of all values that could be won in the lottery. (6 points)

b) Compute the probability distribution that corresponds to this lottery. (4 points)

CAUTION: If you have a lot of difficulty figuring out this probability distribution make one up that seems reasonable so that you can go on to the remainder of this problem).

c) What is the expected amount that a ticket holder will win? (8 points)


d) Suppose 1,000 people played the lottery.  What would you expect the mean, variance, standard deviation, and mode (across people) of amount won to be? Repeat your answers supposing that the number of players were 2,000, 3,000, 5,000, 10,000, 1,000,000, and 100,000,000.  

IMPORTANT NOTE: If you think there’s a simple (but accurate) way of summarizing the seemingly many answers that you need to compute for this question, we urge you to go ahead and use it. (7 points)
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