Math 336 Exam #2                          PRIVATE 

Fall 2007 - Hartlaub

Solve all of the questions below.  You may use the properties and results we have proven in class and in the homework exercises without proof, unless the problem specifically asks for a proof of a particular result.  The point values are provided in parentheses.  Good luck and have a great break!
1.  Use the joint distribution in the table below to find
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the mean absolute deviation, M.A.D.(Y).  (5)
f.
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2.  The probability that a certain baseball player gets a hit is 0.3, and we will assume that times at bat are independent.

a.
Find the probability that he will need five at bats (appearances at the plate) to get his first hit.  (5)
b.
What is the expected number of at bats this hitter must have to get his first hit?  (5)
c.
Given that this hitter has been at bat 10 times without a hit, find the probability that it will take him five more at bats to get his first hit.  (5)
3.  A radioactive substance emits particles according to a Poisson process.  Assuming that the probability of no emissions in a one-second interval is 0.165, find

a.
the expected number of emissions per second.  (5)
b.
the probability of exactly two emissions in a one-second interval.  (5)
c.
the probability of no emissions in a two-second interval.  (5)
d.
the probability of at most two emissions in a four-second interval.  (5)
4.  Let Y be a random variable with probability density function 
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Find the probability that Y is odd.  (15)
5.  If the probability is 0.75 that a person will believe a rumor about the transgressions of a certain politician, find the probability that the eighth person to hear the rumor will be the fifth to believe it.  (10)
6.  The random variable X has probability generating function.
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a.
Specify the probability distribution of X.  (5)
b.
Find the second factorial moment using 
[image: image8.wmf]()

t

h

.  (10)
7.  Let Y be a random variable with a density function given by
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a. Find the cumulative distribution function of Y.  (10)

b. Find the probability density function of 
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Extra Credit:
A city has streets laid out in a grid, with North-South streets perpendicular to East-West streets.  You start at an arbitrary intersection and walk in a sequence of one block moves.  At each move, you choose a direction at random from N,S,E,W.  Let Xi = the number of blocks you move North on the ith move (-1 means you move 1 block South) and Yi = the number of blocks East.

a.
Are X, and Y, independent?  Explain.
b.
Find the expected distance from the starting point after n moves.
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