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Show your work. The test is out of 100 points and you have 50 minutes, so budget your time accordingly. 

1.	 A researcher is interested in the extent to which lead particulates emitted from automobiles are 

absorbed by competitive cyclists. For a group of 30 cyclists they find the following: 

X	 Hours of training: average = 16.2, SD = 5.9
 

y Blood lead (f.lmol/L): average = .42, SD = .19, r = 0.6.
 

(a) (6 points) Find the regression line for predicting blood lead from training time. 
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(b) (4 points) Predict the blood lead for a cyclist who trained for 21 hours. 
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2. A child knows a game in which she has a 1 in 3 chance of winning, a 1 in 3 chance of losing and a 1 

in 3 chance of a tie. She plays the game six times, and the games are independent of each other. 

(a) (4 points) What is the chance the child wins all six of the games? 

(fl 
(b) (4 points) What is the chance that the child wins none of the six games? 

(c) (4 points) What is the chance that the child wins at least one of the six games? 

3.	 A class of 28 children has 18 7-year-olds and 10 8-year-olds. The teacher selects 2 of the children, at 

random, to run an errand. 

(a) (3 points) What is the chance that the first selected child is 8 years old? 

(b) (4 points) What is the chance that both of the selected children are 8 years old? 

(c) (4 points) What is the chance that neither of the selected children is 8 years old? 
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4.	 (8 points) Consider the game in question 2. Suppose the child gets a prize if she wins more than 35% 

of the time. Is she more likely to win the prize if she plays 200 times or 500 times? Explain briefly. 
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5.	 (8 points) In a board game, a player rolls two dice and adds up the number of spots on the two dice 

to determine how far to move. Consider the following two box models. 

A. The number of spots is like the sum of two draws from the box: 
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B. The number of spots is like one draw from the box: 

Which box is correct, or are they the same? Explain. 
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6.	 A newspaper web site has a poll on gun control. In one hour, they had 1200 votes - 850 "for" gun '~:JIz./\ 

control and the rest "against" gun control. ./ 

(a)	 (5 points) Explain why we would not expect these 1200 votes to be like a simple random sample
 

of the general population.
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(b)	 (5 points) Would they even be a simple random sample of people who read that newspaper site?
 

Explain.
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(c)	 (4 points) Give a plausible source of bias in the survey. 
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7.	 A gambler plays a game of chance. In each game, one of the following 3 things happens: 

• Win $1 

• Lose $1 

• No change 

(a) (10 points) The probabilities for these three things are 0.3, 0.4, and 0.3 respectively. Each game 

is independent of the rest. If the gambler plays this game 400 times, find a box model for the net 

amount they win. (Note: Our examples in class have all been for net winnings, this is nothing 

new.) 

(b)	 (5 points) How much do we expect the gambler to win? ~ 
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(c)	 (5 points) Find a standard error for the amount the gambler will win. 
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(d) (10 points) Find the chance the gambler will win more than $5. 
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Note: If you couldn't do part (a), you can still do parts (b), (c) and (d): use a box that has 4 

tickets with a 1 and 6 tickets with a -1. 

(e)	 (8 points) The gambler notices that they have lost the last 10 games. One bystander advises the 

gambler to quit on the grounds that their luck is "cold". A second bystander urges the gambler 

to keep playing, because "by the law of averages" they are "due" for a win. Which bystander is 

correct, or are they b,oth wrong? Explain. BO~h o...f'e. U),..o~, ~ h'fYIe... 
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