Math 431 Second Evening Exam

Room B239, 7:15pm - 8:15pm, November 18, 2005
Mérton Baldzs NAME:

- Please show your arguments, not only your answer.

1.(a) (15 points) A die has six faces, we select one randomly. Define X as the number shown by
that random face. Find the expectation of X. '

(b) (25 points) A die has 21 dots on it, we select one randomly. Define Y as the number shown
on the face which contains that randomly selected dot. Find the expectation of Y.



2. Voltage in a household electric network is changing in time ¢ as
ut) = A - sin{wt).

so that its half period is 7/w (A and w are fixed positive constants). Define the random variable
X > 0 as the (absolute value of the) voltage at the moment when I turn on the lights, which
happens at & random time.

{a) (25 points) Find the probability that X exceeds A/2.

{b) (25 points) Find the expectation of X,




(c) (20 points) Give an integral formula for the variance of X.

(d) (0 points, but you could try if youb have time left) Compute the standard deviation of X
by evaluating the integral in part (c). ,




3. There are n clerks serving a post office. The time each of them needs to serve a customer is
 Exponential()), and is independent of the other clerks or previous serving times. There is one
common line of customers in the post office, and currently each clerk is busy with a customer,
but I am next in that line. ‘

~{a) (20 points) How does my further waiting time depend on how long ago a clerk started
serving the previous customer? Why?

(b) (30 points) Find the probability that I, as the first customer in line, will have to wait
more than time ¢. What is the distribution of this walting time? What is its expectation,
variance?

(c) (Bonus question, only try when other problems are completed and checked, 5 points)
Find the probability that the &* customer behind me in the line leaves the post office
before I do.



