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Psychology 317 Exam #1

January 23, 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!

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-e
10
Becky

2a-d
25
Becky

3a-c
35
Lori

4a-c
30
Greg

TOTAL
/100

1.  Suppose that a universal set, W, consists of all capital letter strings (e.g., A AA, AB,  FOOBAR, LOFTUS, JDHSUEDW, etc. can be letter strings). 

a) What is the cardinality of W? (Use one of the three terms for cardinality)

Give an example of a Set A and a Set B such that A and B are

b) Mutually exclusive but not mutually exhaustive

c) Mutually exhaustive but not mutually exclusive

d) Both mutually exclusive and mutually exhaustive

e) Neither mutually exclusive nor mutually exhaustive

(2 points apiece)

2.  Suppose that I roll a die and draw a card from a well-shuffled, standard deck. Consider two events:

A: Die comes up a “1”

B: Card comes up as a Heart or a Jack or Both 

a) Define a sample space that will be useful for dealing with these two events. Make sure that all elementary events in the sample space are equiprobable.  (9 points)

b) How many elementary events are there in the sample space? (4 points)

Compute the probabilities of the following events (4 points apiece)

c) AUB

d) A(B

e) 
[image: image1.wmf]
3. The game of "CardZap" works as follows. On each of many trials you first toss a coin and then you draw a card from a standard deck.

The coin turns up heads with the standard probability of 0.500.

If the coin turns up heads (H), it exerts a magic forcefield on you, such that your chances of drawing a spade is 0.40 (rather than the usual 0.25). The probabilities of the other three suits are all equal to one another.

If the coin turns up tails (T) then the forcefield causes a Heart. to be chosen with probability 0.7, with the other three suits having equal probabilities.

a) Compute all indicated probabilities in the following contingency table: (15 points)

	Card Outcome

	
	
	Spade (Sp)
	Heart (Ht)
	Diamond (Di)
	Club (Cl)
	

	Coin
	H


	p(HSp) = 


	p(HHt) = 


	p(HDi) = 


	p(HCl) = 


	p(H) =



	Toss
	T
	p(TSp) = 


	p(THt) = 


	p(TDi) = 


	p(TCl) = 


	p(T) =



	
	
	p(Sp) =
	p(Ht) =
	p(Di) =
	p(Cl) = 
	p(S) = 


Answer the following:

b) Are "coin toss outcome" and "card suit drawn" independent or not independent in this game? Give reasons for your answer. (10 points)

c) What is the probability that you will get a heart or that the coin will turn up heads, but not both? (10 points)

4. A new coin called a "Clinton penny" is manufactured. This coin has the following properties:

When it is first flipped, it comes up heads or tails with equal probability.

But following the first flip, it always alternates heads and tails on subsequent flips. Thus, a sequence of Clinton penny flips could be either HTHTHT... or THTHTH... .

Suppose a Clinton penny is flipped three times. In addition a standard coin is flipped twice. A random variable assigns to the flipper the total number of heads that are obtained (i.e., the number of Clinton penny heads, plus the number of normal coin heads).

a) What is V, the set of all values that this random variable could assign? (8 points)

b) What is the (theoretical) probability distribution of this random variable? (12 points)

c) Make a probability histogram that represents this probability distribution. Label all axes and scales. What is the total area under this histogram? (6 points)

d) Suppose that 96 people were to perform this exercise. What would be the  expected frequency distribution? (4 points)
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