Common Quals, Jan. 2010,  Part B for Statistics and OR/QF 

DO THREE OUT OF FOUR PROBLEMS

1.  An urn contains 2n identical balls marked by numbers 1,…,n.  Each ball is marked by one number from 1 to n, and for each number 1,…,n there are exactly two balls marked by the same number.  Find the expected number of pairs of balls marked with the same numbers remained in the urn after m balls are randomly taken without replacement.
2.  Jack and Jill agree to meet at a certain location.  Jack arrives at a time uniformly distributed between 12:15 and 12:45, and Jill independently arrives at a time uniformly distributed between 12:00 and 1:00. Find the probability that the first to arrive waits no longer than 5 minutes.
3.
A rod is broken at random into two pieces. Let R be the ratio of the lengths of the shorter to the longer piece. Find the probability density function of R.

4.
Let X and Y be two independent exponential random variables with parameters λ and μ respectively. For a given x>0, find the conditional probability 
      P(X-Y>x|X>Y).
