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20% 1. Write down the probability function, the mean, the variance and the moment
generating function of each of the following distributions:
Binomial, Poisson, Chi square and normal.

20% 2. Let X,X,X,,..X,,.. berandom vaniables. State the definition of the various

versions of the convergence that X, — X as n-—>o.

10% 3.Let X be arandom variable. Show that E(X -a)®> is minimized at a = E{X)

and that E\X ~ a| 1s munimized at a= median of X .

10% 4. Choose two points on the unit circle randomly. Find the probability density of the
length of the chord connecting the two points,

10% 5. A box contains balls numbered 1 to N. Let X be the largest number drawn in n
drawings when random sampling with replacement is used. Compute E(X) and
show that it can be approximated by nN/(n+1).

15% 6. Toss a fair coin and take a step of size ¢ to the right if head shows, to the left if tail

shows . Atthe nth toss, the position is a random vaniable X _ taking the values
mc, where m=nn-2.. -n
a. Find P(X_ =mc)

b. Show that for large »

P(X. = MC) g 12

Vhml2
c¢. Find the probability that at the 50" step , X, will exceed 6c.
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15% 7. A miner is trapped in a mine containing 3 doors. The first door leads to a tunnel
that will take him to safety after 3 hours of travel. The second door leads to a
tunnel that will return him to the mine after 5 hours of travel. The third door
leads to a tunnel that will return him to the mine after 7 hours. Assume that the

miner is, at all time, equally likely to choose any one of the doors, what is the
expected length of time he reaches safety?




