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 Psychology 317 Final Exam

March 18, 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!

IMPORTANT NOTE: If you use the normal approximation to the binomial, be sure to use the correction for continuity.

Grading

Problem
Points
Grader

1a-b
14
Greg

2a-f
16
Greg

3a-c
14
Lori

4a-c
16
Lori

5
4
Becky

6a-b
14
Becky

7a-b
22
Greg

Bonus
2.5

1.  Suppose that I roll a die and toss a coin. Of interest is the combination of the number coming up on the die (1-6) and whether the coin comes up heads (H) or tails (T). So, for instance, I might be interested in the coin coming up heads and the die coming up a “2”.

a) What would an appropriate sample space for this situation such that all elementary events are equiprobable? (7 points)

b) Define the following two outcomes:


A: the coin comes up a tail


B: the die comes up 1 or 2.

What is the probability of (A(B)? (7 points)

2) A coin is tossed and then a card is drawn from a well-shuffled deck.  The coin is biased such that the probability of a head is .6. The person who draws the card is affected by the coin's outcome in the following way:

If the coin comes up heads, the person draws a diamond with a probability, p(D) = 0.1, and the other three suits, spades, hearts, and clubs, with equal probabilities.

If the coin comes up tails, the person draws a spade with a probability, p(Sp) = 0.4, and the other three suits, diamonds, hearts, and clubs, with equal probabilities.

a) Represent this situation with a contingency table, which you should draw in the space below. Fill in both cell and marginal probabilities. (6 points)

Based on your contingency table, compute the probabilities of the following events: (2 points apiece)

b) A diamond is drawn

c) the coin comes up heads and a diamond is drawn

d) the coin comes up tails given that a club is drawn

e) the coin comes up heads or tails and a diamond is drawn

f) Re-draw the contingency table of Part (a) below assuming, as is normally the case, that the coin's outcome and the card-drawing outcome are independent. However, assume that the coin is still biased with the probability of a head being 0.60. (4 points)

3.  The length (L) of widgets produced at Acme Widget's Puyallap manufacturing plant varies randomly.  The probability density function that describes L is rectangular between 5 and 10 centimeters.  This means that no widget is shorter than 5 centimeters or longer than 10 centimeters; and within the 5-10 centimeter range, the probability density is constant. 

[image: image1..pict]a) Plot this probability density function on a graph below.  Note again that widget length is measured in centimeters.  Be sure to fill in numbers on the graph's abscissa and ordinate. (7 points)

b) Suppose that a random widget is selected. Designating the widget's length by L, compute the probability,

p (9.5 < L ≤ 11.5) (6 points)

c) Repeat part (a) but this time with widget length measured in meters rather than centimeters (there are 100 centimeters in a meter). (3 points)



4. The following data represent the number of Tacoma-Colas sold at all Safeway stores during a set of randomly chosen days during the 1990’s (numbers are in thousands of Tacoma-Colas).

Day:
1
2
3
4
5
6
7
8
9
10
Colas
25
22
30
24
26
21
23
22
22
40

a) Compute the mean, median, mode, variance, and standard deviation for this sample of number of Tacoma-Colas sold per day. (5 points)

b) Consider this sample of Tacoma-Colas to be from an entire population of per-day number of Tacoma-Cola Safeway sales during the 1990’s. Estimate the mean, variance, and standard deviation of this population. (6 points)

c) What should be the ratio of your standard deviation obtained in Part (a) to your estimated standard deviation obtained in Part (b). Show how you can compute your answer such that it would be correct even if you did not do Parts (a) or (b). (5 points)

BE SURE TO SHOW HOW YOU ARRIVED AT YOUR ANSWERS FOR ALL PARTS!

5.  California is planning to issue new license plates that will consist of four consonants (out of 21) followed by two digits (out of the eight digits that exclude 0 and 1) or five digits followed by three consonants (out of the same eight digits and 21 consonants).  No consonant can be repeated, nor can a digit be repeated. How many different license plates are there using this scheme? (4 points)

6. Senator Phoghorn claims that 90% of his home state will vote for him in the next election.  The Acme polling company decides to do a survey to evaluate his claim.  They plan to ask 10,000 randomly-selected constituents whether they will vote for Phoghorn. 

Suppose that the true proportion of people favoring Phoghorn is 0.900 (that is, Phoghorn is entirely correct).

Use any method you wish in answering the following questions.

a) Suppose that X is the number of people in the sample claiming to be in favor of Phoghorn. What is the following probability, 

p (9,010 < X ≤ 9,040) (9 points)

b) Suppose that X is the the proportion of people in the sample claiming to be in favor of Phoghorn. What is the following probability, 

p(.899 ≤ X ≤ .902)  (5 points)

7.  Suppose an experiment is done (as described in class in our introduction to hypothesis testing) to determine whether exposure to nicotine decreases body weight.  In this experiment, there are two groups of rats.  The first group (containing n1 = 20 rats) is the experimental group.  All rats in this group are injected with nicotine every day following birth.  The second group (containing n2 = 10 rats) is the control group.  All rats in this group are injected with saline each day following birth.

It is known that body weight is distributed over rats with a population standard deviation,  = 9.0 oz.

All rats are weighed when they become adults.  The mean weight of the 20 experimental-group rats is M1 = 22.4 oz.  The mean weight of the 10 control-group rats is M2 = 34.4 oz.

Use the .01  level to answer the following questions. Show all hypothesis-testing steps when appropriate!

a) Test the null hypothesis that nicotine has no effect on body weight against the alternative hypothesis that nicotine reduces body weight. Be sure to indicate your obtained and criterion summary scores. (12 points)

b) Compute 78% confidence intervals around M1 and your summary score (10 points)
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