#2 (7 pts):

31.
One probability class of 30 students contains 15 that are good, 10 that are fair, and 5 that are of poor quality. A second probability class, also of 30 students, contains 5 that are good, 10 that are fair, and 15 that are poor. You (the expert) are aware of these numbers, but you have no idea which class is which. If you examine one student selected at ran​dom from each class and find that the student from class A is a fair student whereas the student from class B is a poor student, what is the probability that class A is the superi​or class?

#4 (7 pts):

49.
A parallel system functions whenever at least one of its components works. Consider a parallel system of n components and suppose that each component independently works with probability ½. Find the conditional probability that component 1 works given that the system is functioning.

#6 (10 pts):

73.
A and B play a series of games. Each game is independently won by A with probability p and by B with probability 1 — p. They stop when the total number of wins of one of the players is two greater than that of the other player. The player with the greater num​ber of total wins is declared the match winner.


(a)
Find the probability that a total of 4 games are played.


(b)
Find the probability that A is the match winner.

#8 (12 pts):

(Just do #8)

7.
Suppose that a die is rolled twice. What are the possible values that the following random

variables can take on

(a)
the maximum value to appear in the two rolls;

(b)
the minimum value to appear on the two rolls;

(c)
the sum of the two rolls;

(d)
the value of the first roll minus the value of the second roll?

8.
If the die in Problem 7 is assumed fair, calculate the probabilities associated with the ran​dom variables in parts (a) through (d).

#10 (10 pts):

22.
Suppose that two teams play a series of games that ends when one of them has won I games. Suppose that each game played is, independently, won by team A with probabil​ity p. Find the expected number of games that are played when (a) i = 2 and (b) i = 3. Also show in both cases that this number is maximized when p = ½.
#12 (10 pts):

53.
Approximately 80,000 marriages took place in the state of New York last year. Estimate

the probability that for at least one of these couples

(a)
both partners were born on April 30;

(b)
both partners celebrated their birthday on the same day of the year.

State your assumptions.

#14 (14 pts):

65.
Each of 500 soldiers in an army company independently has a certain disease with prob​ability 1/10g. This disease will show up in a blood test, and to facilitate matters blood samples from all 500 are pooled and tested.

(a)
What is the (approximate) probability that the blood test will be positive (and so at least one person has the disease)?

Suppose now that the blood test yields a positive result.

(b)
What is the probability, under this circumstance, that more than one person has the disease?

One of the 500 people is Jones, who knows that he has the disease.

(c)
What does Jones think is the probability that more than one person has the disease? As the pooled test was positive, the authorities have decided to test each individual sep​arately. The first i — 1 of these tests were negative, and the ith one—which was on Jones— was positive.

(d)
Given the preceding, as a function of i, what is the probability that any of the re​maining people have the disease?

#16 (10 pts):

(A) 8.
Let X be such that

P{X = 1} = p = 1 -  P{X = - 1}

Find c != 1 such that E[c ^ x] = 1.

(B) 9.
Let X be a random variable having expected value ( and variance ( ^ 2. Find the expected value and variance of

Y  =  X - (
    (
