AMS 311, Lecture 11 

March 8, 2001

Homework for Chapter Five is now due on March 15. In general, the schedule will be off a day due to the snow day last class. I will distribute a revised lecture schedule next Tuesday. Problems for Chapter Five homework are:  starting on page 184: 4, 14, 24, 25*; starting on page 199: 4, 12, 26*; starting on page 211: 2, 6, 20*, 26*. 

Examination 1 

The examination has a total point value of 200 points. The median score was 140, the upper quartile point was 180, the lower quartile point was 100. Scores of 180 are more are in the A range; scores in the 170’s are in the A-range; scores in the 160 range are in the B+ range; scores from 130 to 159 are in the B range; scores in the 120’s are in the B- to C+ range; scores between 90 and 119 are in the C range; scores between 60 and 89 are in the D range; scores below 59 are problematic. 

Examination 1 questions from form A 

1. The probability of event A (specifically, an outcome called a Type II error in a clinical trial on male patients) is 0.20. The probability of event B (specifically, an outcome called a Type II error in a clinical trial on female patients) is 0.25. The results for the male clinical trials are known to be independent of the results for the female clinical trial. What is the probability that at least one of A and B occurs? (20 points)

Use 
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 Remember that the two events are independent and hence 
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2. Let A and B be two events. Prove that (40 points) 
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First note that 
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3. Bridge is a game played with the usual 52 card deck. There are four hands called North, East, South, and West. Each hand has 13 cards. North and South combine resources in playing the game. What is the probability that the bridge hands of North and South together (a total of 26 cards) contain exactly three aces? (20 points) 

Use sampling without replacement techniques to get 
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 Remember to account for all of the cards. 

4. The probability that a gambler wins a one play of a game of chance is 0.25.  The gambler plays the game 10 times independently. What is the probability that the gambler wins no more than two games?  (20 points)

One has to sum the probability that the gambler wins exactly 0 games (
[image: image8.wmf](

)

0

10

10

0

75

(

.

)

), the probability that the gambler wins exactly 1 game (
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), and the probability that the gambler wins exactly 2 games (
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5. Suppose a factory has two production lines A and B making electronic chips. Production line A makes 60% of the factory’s output, and production line B makes 40%. The probability that a chip produced by line A is defective is 3%, and the probability that a chip produced by line B is defective is 5%. Find the probability that a chip was made on line B given that it is defective. (20 points)    

This requires the use Bayes’ Theorem. By the law of total probability, 
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 Numerically, 
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 Also, 
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Use the basic definition of conditional probability to get the answer (20/38). 

6. Suppose A, B, and C are mutually independent events (that is, A and B are independent, A and C are independent, and B and C are independent). Show that 
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 (40 points)

Use the definition of conditional probability and the independence of the events to find that 
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7. A box has g green balls and r red balls. Balls are drawn from the box one at a time without replacement. Let the random variable X be the number of the draw on which the first green ball is drawn. Find the probability function of X.  (20 points)

First note that the maximum value of X is r+1. Then, 
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 the pattern continues until you find 
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 The probability function is zero otherwise.

8. The random variable Y can take the values 1, 2, 3, or 4. The values of the probability function are: p(1)=0.4, p(2)=0.3, p(3)=0.2, and p(4)=0.1. 

a) What is the distribution function of Y (5 points)?

b) What is E(Y)? (5 points)

c) What is E(Y2)? (5 points)

d) What is var(Y)? (5 points)

a) The distribution function (cdf) is 
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b) 
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c) 
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d) 
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