Math 217





Name: ______________________

11-2-06
Exam 2 (Chapters 3 & 4)

1.  (15 pts)  Zoe has a huge bag of Halloween candy.  She likes 70% of the candy.  She dislikes 30% of the candy.  Imagine that she randomly chooses 3 items of candy from her bag, one at a time.
a)  What is the probability that she likes all 3 of the chosen candies?  _________  

b)  Let the random variable X be the number of candies (out of the three chosen) that she likes.  So, X can take values 0, 1, 2, 3.  Make a table to show the probability distribution of X.
c)  Consider the events A:  Zoe likes all 3 candies, and B:  Zoe dislikes the first candy.  
The events A and B are (circle one):  

· both disjoint and independent; 

· only disjoint; 

· only independent; 

· neither.

2.  (10 pts)  The PIN numbers for ATMs usually consist of four digits.  Suppose that PINs are assigned at random, so that all four-digit combinations are equally likely.


(a)  How many possible 4-digit PINs are there?  _______________

(b)  What is the probability that a 4-digit PIN assigned at random has at least one “5”? 
_________  


Show work:  
3.  (20 pts)  Ability to grow in shade may help pines found in the dry forests of Arizona resist drought.  How well do pines grow in shade?    


Investigators planted 100 pine seedlings in a greenhouse in either full light or light reduced to 5% of normal by shade cloth.  At the end of the study, the investigators cut and dried the trees and then measured the weight (in pounds) of each dried tree.


(a)  Identify the experimental units:


(b)  Identify the factor(s):


(c)  Identify the treatments:


(d)  Identify the response variable (be specific).
4.  (15 pts)  One study of cell phones and the risk of brain cancer looked at a group 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?  _____________________

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.  (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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). Mean of the average: _____  

Standard Deviation of the average: _____
7.  (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 0.114 and standard deviation 0.008.  

(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 9% blacks. 
(c)  If the sample size were 15000 instead of 1500, would the mean of 
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change?  _____  Would the standard deviation of 
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change?  _____  

Explain:

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 toys (doll, skates, gun, or video game); or, explain why such an experiment is impossible.  Your subjects are 100 8-year-old children.

Rules for Means and Variances from 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: 
[image: image9.wmf]2

X

X

s

s

=

.

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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