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STAT 400: Solutions to Problems Due July 20

Problem 46

Since almost all professional basketball players are over six feet P(A|B) is very close to 1. Since the  population of professional basketball players is very small, even compared to the population of adult males over six feet,  P(B|A) is very close to 0.

Problem 48

For convenience, we repeat some of the answers to Problem 26:

a. P(A1' ) =1-.12=.88

b. P(A1
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A2) =.12+.07-.13=.06

c. P(A1
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A2
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A3' )=.06 -.01=.05

Now we proceed with the answers to the present problem.

a. .6/.12=.5

b. .01/.12=.0833..

c. The probability that the system has at least one type of defect is .14. The probability that it has exactly one is .05. Since the second of these is included in the first, and therefore equal to the intersection, the desired probability is 5/14=.357.

d. The probability  that the system has the first two types of defect is .06. The probability that it has the first two but not the third is therefore .05, and the desired conditional probability is .05/.06=.833…

Problem 52

Since the pumps are identical, we assume that each has the same probability of failure.  The probability that both pumps fail is .01, and the probability that at least one fails is .07. It follows that the probability that exactly one pump fails is .06, so that the probability that either pump individually will be the only one to fail is .03. It follows that the overall failure probability of each pump is .04=q, (This is the answer to the question that ends the problem.), and that the conditional probability that either pump will fail once the other has failed is .01/.04=.25=r.

Problem 60

Let D  be the event that the aircraft is discovered and let L be the event that it has an emergency locator. We are given the following information. P(D)=.7, P(L|D)=.6, P(L'|D' )=.9. From this, we can deduce that P(L
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D)=.42, and P(L'
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D')=.27. It now follows that P(L'
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D)= .28, and that P(L
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D' )=.03. It now follows that P(L)=.45. We can now answer the questions.

a. P(D' |L)= .03/.45=.067

b. P(D| L' )=.28/(1-.45)=.51.

Problem 64

If the incidence of the disease is .04, then the probability of a positive test result is .04x.99+.96x.02=.0588. It follows that the probability of a negative result is .9412. The probability that a random person does not have the disease and tests negative is .96x.98=.9408. Consequently, the probability that a person who tests negative does not have the disease is .9408/.9412=.999575. 
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