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Psychology 317 Final Exam

March 16, 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!

Grading

Problem
Points
Grader

1a-c
20
Yigu

2a-d
25
Erin

3a-b
10
Leanna

4
10
Jianli

5a-c
25
Alec

6a-c
10
Chris

TOTAL
/100

1. There are 400 vehicles for sale at Honest Alec’s Auto Arena. One hundred of these vehicles are trucks (T) while the others are not (

[image: image1.wmf]). Meanwhile, 80 of the vehicles are new (N) while the others are old ().

a) Fill in all missing numbers in the table below such that the two variables (truck/not truck and old/new) are independent. (10 points)

	
	N
	
[image: image3.wmf]

	T
	f(NT) = 
	f(
[image: image4.wmf]T) =
	f(T) = 100

	
[image: image5.wmf]
	f(N
[image: image6.wmf]) =
	f(
[image: image7.wmf]
[image: image8.wmf]) =
	f(
[image: image9.wmf]) =

	
	f(N) = 80
	f(
[image: image10.wmf]) = 
	f(S) = 400


b) Fill in all missing numbers in the table below such that being a “truck” and “new” are mutually exclusive.  (5 points)

	
	N
	
[image: image11.wmf]

	T
	f(NT) =
	f(
[image: image12.wmf]T) =
	f(T) = 100

	
[image: image13.wmf]
	f(N
[image: image14.wmf]) =
	f(
[image: image15.wmf]
[image: image16.wmf]) =
	f(
[image: image17.wmf]) =

	
	f(N) = 80
	f(
[image: image18.wmf]) = 
	f(S) = 400


c) Fill in all missing numbers in the table below such that the p(N|T) = 0.36. (5 points)

	
	N
	
[image: image19.wmf]

	T
	f(NT) =
	f(
[image: image20.wmf]T) =
	f(T) = 100

	
[image: image21.wmf]
	f(N
[image: image22.wmf]) =
	f(
[image: image23.wmf]
[image: image24.wmf]) =
	f(
[image: image25.wmf]) =

	
	f(N) = 80
	f(
[image: image26.wmf]) = 
	f(S) = 400


2. Suppose that you flip a dime and then a quarter.  The dime is biased such that it comes up heads with a probability of p(DH) = 0.78. The quarter is influenced by the  dime: If the dime comes up "heads", then the quarter comes up tails with probability 0.60; however, if the dime comes up "tails", the quarter comes up heads with probability 0.17.

Consider a random variable that assigns to you the number of heads that you get on the two flips.

a) List the members of V, the set of all values that this random variable could assign. (5 points)

b) What is the theoretical probability distribution of V, i.e., the probability of each member of V. Please compute your probabilities to four decimal places. (10 points)

c) Suppose that you performed this coin-flipping exercise 5,000 times.  What is the theoretical frequency distribution of V, i.e., what do you expect to be the frequency of each member of V? (2 points)

d) What are the expected value, variance, standard deviation, and mode of the theoretical frequency distribution in Part (c)? (8 points)

3. GizmoCorp Inc. makes gizmos that are distributed normally with a mean volume, , of 25 ml and a variance, 2, of 15. 

a) Consider an interval between X1 and X2 where X1 = 19. Determine X2 such that

p (X1 ≤ X ≤ X2) = 0.29

(4 points)

b) Suppose a random sample of n = 3 gizmos is to be obtained and the mean volume, M, is to be computed. Consider an interval between M1 and M2 where M1 = 19. Determine M2 such that

p (M1 ≤ M ≤ M2) = 0.29

(6 points)

4. A die is biased such that the probability or a “6” coming up is 0.055. 

This die is thrown 110 times. What is the probability that you will get fewer than nine 6's in the 110 throws? Please use the normal approximation to solve this problem.  (10 points)

5. Wazuwasps (found in Eastern Washington) come in two varieties: poisonous and benign. Both varieties are known to have wingspans that are distributed with a standard deviation, , of 1.75 cm.

Zack, a zoologist, wonders whether poisonous wazuwasps have longer wingspans than benign wazuwasps. Accordingly, he collects a sample of nB = 13 benign wazuwasps and nP = 1 poisonous wazuwasp. The mean of the benign sample’s wingspan, MB, is 2.98 cm, while the poisonous wazuwasp has a wingspan of 4.12 cm.

a) Test the alternative hypothesis that poisonous wazuwasps have longer wingspans than do benign wazuwasps against the null hypothesis that the poisonous and benign wazuwasp wingspans do not differ. Be sure to show all hypothesis-testing steps. Use an  level of 0.02. (12 points)

b) Suppose that in fact that the mean wingspan of poisonous Wazuwasps is P = 4.25 cm while the mean wingspan of benign Wazuwasps is B = 2.66 cm. What is the power of the test you performed in Part (a)? (9 points)

c) Compute 83% confidence intervals around MP, MB and around the summary score that you used in Part (a).  (4 points)

6. How long are wingspans of cute little baby wazuwasps (the poisonous ones) when they first hatch? To answer this question, Zack the zoologist collects a random sample of n = 4 baby poisonous wazuwasps. (Note that neither the population mean nor the population variance of baby wazuwasp wingspans is known).

The baby wazuwasps have the following wingspans (in mm):

	Wazuwasp
	Wingspan (mm)

	1
	3.2

	2
	3.7

	3
	3.0

	4
	3.1


a) What are the sample mean, variance, and standard deviation of this sample of wazuwasps? (4 points)

b) What are the best estimates of the mean, variance, and standard deviation of the population of baby wazuwasps from which this sample is drawn? (4 points)

c) What is your best estimate of m, s2, and M, i.e., the mean, variance, and standard deviation of the distribution from which the sample mean is drawn?  (2 points)
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