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Psychology 317 Exam #3
February 10, 2010

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-c
25
Chris

2a-d
25
Yigu

3a-c
25
Alec

4a-c
25
Leanna

TOTAL
/100

1. Here are 8 quiz scores:

8

0

4

4

8

44

0

4

a) Compute the mean of the scores three times using the three different formulas that Loftus discussed in class. Make sure to show all your equations and other work (15 points)
b) Compute the median and mode of the scores (4 points)

c) Compute the variance of the scores twice using both the deviation-score formula and the raw-score formula and then compute the standard deviation. Make sure to show all your equations and other work (6 points)
2. The Moroni Game works as follows. The player pays $7 to play a hand of Moroni. On each hand, the player throws a die and tosses a coin.

If the coin comes up “Heads” then the player receives the number that the die comes up (in dollars).

If the coin comes up tails, the player receives twice the number that the die comes up (in dollars) with one exception:  if the coin comes up tails and the die comes up a 1 (which is called “scoring a Moroni”) then the player is paid $20.

Consider the random variable that assigns to a player the net amount won on each hand of Moroni, i.e., the amount won minus the $7 cost to enter (caution: this value could, of course, be negative).

a) What is V, the set of all values that the random variable could assign? (5 points)

b) Compute the probability distribution of V. (9 points)

c) What is the probability that a person playing a single Moroni hand will receive a net amount that is between  ± one standard deviation of the distribution’s expected value? NOTE: You must compute an exact value, not just use the rule of thumb that we talked about in class (6 points)

d) Suppose a person plays 1,000 hands of Moroni. What is the total amount that the player expects to win or lose? (5 points)

3. NBC Headquarters in New York is choosing how it will design its new employee ID badge codes. The badge codes will consist of three characters where each character can be either a digit or capital letter. However to minimize confusion it is decided that the neither the digit “0” (zero) nor the letter “I” will ever be used. Any particular character can be used multiple times, so for instance, AB2, AA2, and AAA are all unique codes.

a) How many unique ID codes are there? (15 points)

b) Suppose that NBC decides to limit its badge codes such that the code is either DLD or LDL (where D is a digit and L is a letter). How many unique ID codes are there with this design? (5 points)

c) Returning to the design of Part a above what is the probability that a randomly selected badge code contains at least one instance of the letter A? (5 points)

4. The Muy Munchy Mixed Nut company produces mixed nuts as follows: In a giant vat, two kinds of nuts—walnuts and pecans—are thoroughly mixed. Proportions of nuts in the vat are as follows:

Pecans (P):
30%

Walnuts (W):
70%

Random samples of 20 nuts are then plucked from the vat and put into bags labeled gourmet snack-packs (GSPs), which then become lunch for United Airlines coach class passengers (each coach passenger gets one GSP).

a) Suppose that Lindsey, a United coach passenger loves pecans and therefore considers each pecan in her GSP to be a “success”. What is the probability that Lindsey gets exactly six pecans in her GSP? What is the probability that she gets at least one pecan in her GSP? (10 points)

b) Meanwhile, up in first class, passengers get GSP-Gold bags for lunch. GSP-Gold bags are just like GSP bags except they contain not 20, but 250 nuts that have been randomly selected from the Muy Munchy vat. Britney, a first class passenger is like Lindsey back in coach: she considers any pecan to be a success. What are the mean, variance, and standard deviation of number of pecans that will be in Britney’s GSP-Gold bag? (10 points)

c) Suppose that Britney is interested in the proportion of pecans that she will get in her GSP-Gold bag. Specify the mean, variance, and standard deviation of proportion of pecans that will be in Britney’s GSP-Gold bag. (5 points)
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