Math 217





Name: ______________________

3-16-06
Exam 2 (Chapters 3 & 4)

1.  (15 pts)  Weary of the low turnout in student elections, a college administration decides to choose an SRS of three students to form an advisory board that represents student opinion.  Suppose that 40% of all students oppose the use of student fees to fund student interest groups, and that the opinions of the three students on the board are independent.  Then the probability is 0.4 that each opposes the funding of interest groups.
a)  Call the three students A, B, and C.  What is the probability that A and B support funding and C opposes it?  _________  Show your work:

b)  Let the random variable X be the number of student representatives who oppose the funding of interest groups.  So, X can take values 0, 1, 2, 3.  Find the probability that X = 1.  ________  Show your work:  
c)  Consider the events A:  all three students support funding, and B:  student B opposes funding.  The events A and B are (circle one):  

· disjoint and independent; 

· only disjoint; 

· only independent; 

· neither.

2.  (20 pts)  A newspaper article about an opinion poll says that “32% of Americans approve of the president’s overall job performance.”  Toward the end of the article, you read: “The poll is based on telephone interviews with a random sample of 1210 adults from around the United States, excluding Alaska and Hawaii.”

a) What variable did this poll measure?

b) What population do you think the newspaper wants information about?

c) What was the sample?

d) Are there any sources of bias in the sampling method used? _______  Explain.

3.  (10 pts)  Inferential statistics is the art and science of using sample statistics to estimate unknown population parameters.

(a)  What is the sampling distribution of a sample statistic?

(b)  Describe a common sampling design which will reduce both bias and variability in the sampling distribution of the resulting statistic.

4.  (5 pts)  Draw four cards at random from a standard deck of playing cards.  What is the probability that at least one of the four cards is a club?  _____________  Justify:
5.  (5 pts)  An entomologist samples a field for egg masses of a harmful insect by placing a yard-square frame at random locations and examining the ground within the frame carefully.  She wishes to estimate the proportion of square yards in which egg masses are present.  Suppose that in a large field, egg masses are present in 20% of all possible yard-square areas – that is, p = 0.2 in this population.  

Use line 198 of Table B (given below) to simulate the presence or absence of egg masses in each square yard of an SRS of 10 square yards from the field.  Be sure to indicate clearly which digits you use to represent the presence and the absence of egg masses.  


Line 198:  68309  12060  14762  58002  03716  81968  57934  32624

Presence of egg masses is represented by these digits: __________________


Absence of egg masses is represented by these digits: __________________

What proportion of your 10 sample areas had egg masses?  ____________  Show your work:
6.  (15 pts)  An opinion poll asks an SRS of 1000 adults, “Do you think you are overweight?”  Suppose that the population proportion who think they are overweight (a parameter) is p = 0.63.  To estimate p, we use the proportion 
[image: image1.wmf]p

ˆ

in the sample who answer “Yes.”  The statistic 
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is a random variable that is approximately normally distributed with mean μ = 0.63 and standard deviation σ = .015.  

(a)  Draw the density curve for 
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.


(b)  Find the probability that 
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is more than .67.

(c)  Suppose the sample size was increased to 2500 adults.  How would this affect the mean of 
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?  ________________________  How would this affect the standard deviation of 
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?  ________________________
7.  (5 pts)  What does the Law of Large Numbers tell us about the sample mean (
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)?

8.  (15 pts)  A factory employs several thousand workers, of whom 30% are Hispanic.  If the 8 members of the union executive committee are chosen from the workers at random, the number of Hispanics, X, on the committee has the following probability distribution.

	X
	0
	1
	2
	3
	4
	5
	6
	7
	8

	P
	.0577
	.1977
	.2965
	.2541
	.1361
	.0467
	.0100
	.0012
	.0000



(a)  Find the mean of X.

(b)  Find the standard deviation of X.

(c)  What is the probability that a randomly chosen 8-member committee has fewer than 3 Hispanics?
9.  (10 pts)  A time and motion study measures the time required for an assembly line worker to perform a repetitive task.  That data show that the time required to bring a part from a bin to its position on an automobile chassis varies from car to car with mean 11 seconds and standard deviation 2 seconds.  The time required to attach the part to the chassis varies with mean 15 seconds and standard deviation 5 seconds.
(a)  What is the mean time required for the entire process of positioning and attaching the part?  Include units.
(b)  The study finds that the times required for the steps are independent.  Find the standard deviation of the time required for the entire process of positioning and attaching the part.  Include units.
Rules for means and variances of random variables (section 4.4):
1. If X is a discrete random variable then the mean (expected value) of X is 
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2. The standard deviation of X is the square root of the variance: 
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3. For random variables X and Y, 
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4. For constants a and b, 
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5. For independent random variables X and Y, 
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