Math 217





Name: ______________________

11-4-05
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 25% 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 0.25 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?  _________  Justify:

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.  ________  Justify:  
c)  Consider the events A:  all three students support funding, and B:  student B opposes funding.  
The events A and B are (circle one):  

· both disjoint and independent; 

· only disjoint; 

· only independent; 

· neither.
2.  (20 pts)  A mathematics education researcher is studying where in high school mathematics texts it is most effective to insert questions.  She wants to know whether it is better to present questions as motivation (before the text passage) or as review (after the passage).  She believes the result may also depend on the type of question asked (simple fact, computation, or word problem).  The researcher is planning to conduct an experiment; 60 students have volunteered to read different versions of the text and then take a quiz to assess their comprehension.

a) What are the individuals in this experiment?
b) What is the response variable in this experiment?
c) How many factors are there?  _____  List them: 
d) How many treatments are there?  _____  
3.  (10 pts)  One study of cell phones and the risk of brain cancer looked at a grouop of 469 people who have brain cancer.  The investigators matched each cancer patient with a person of the same sex, age, and race who did not have brain cancer, then asked about use of cell phones.  Result:  “Our data suggest that use of handheld cellular telephones is not associated with risk of brain cancer.”  

(a)  Is this an observational study, or an experiment?  _________________  Explain:

(b)  What is the explanatory variable?  ______________________

(c)  What is the response variable?  _____________________

4.  (20 pts)  When you roll a fair 4-sided die, the outcome X can take values 1, 2, 3, and 4 with equal probabilities (.25 each).  

(a)  Find the probability that X > 1.  ___________

(b)  Find the mean of X.  ___________

(c)  Find the standard deviation of X.  ___________
(d)  If you roll the die twice to obtain independent observations X and Y, and then average the results, find the mean and standard deviation for this average (
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5.  (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 statistic?

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

6.  (15 pts)  The 2000 U.S. Census found that about 11.4% of American adults call themselves black (African-American).  An SRS of 1500 American adults is surveyed.  Let 
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denote the proportion of the sample who call themselves black.  
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varies according to a normal distribution with mean .114 and standard deviation .008.  

(a)  Draw the density curve for the 
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distribution.

(b)  Find the probability that an SRS of 1500 American adults will contain fewer than 10% blacks.

(c)  If the sample size were 4000 instead of 1500, would the mean of 
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change?  _______  Would the variablility of 
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change?  _______  Explain.

7.  (5 pts)  What does the Law of Large Numbers tell us about the sample mean (
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)?

8.  (5 pts)  Briefly outline a randomized comparative experiment for deciding whether a child’s gender (male or female) causes that child to prefer different color clothing (pink t-shirt or black t-shirt); or, explain why such an experiment is impossible.  Your subjects are 100 children.

Rules for means and variances of random variables (section 4.4):

· If X is a discrete random variable then the mean of X is found by 
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· If X is a discrete random variable then the variance of X is found by 
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 and the standard deviation of X is the square root of the variance: 
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· For constants a and b, 
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· For constants a and b, 
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· The mean of a sum is the sum of the means: 
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· If X and Y are independent random variables, then the variance of the sum is the sum of the variances: 
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· If X and Y are independent random variables, then the variance of the difference is the sum of the variances: 
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