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1. (20%) Two digits are chosen at random without replacement from the set of integers
{1,2,3,4,5,6,7,8}.

a) Find the probability that both digits are greater than 5.

b) Show that the probability that the sum of the digits will be equal to 5 is the same of the
probability that their sum will exceed 13.

2. (20%) If the moment-generating functions of X, and X, are (% + §6‘>4 and %et+ée2‘+§e:",
respectively. Suppose that X, and X, are independent. Find

a) P(X1=3)

b) P(Xi+ X2 =4)

c) Var(X 1)

d) the moment-generating function of Y = 2X, — 3X>.

3. (20%) The joint probability mass function of X and Y is
f(m,y)=—1%, 0<z2<5, z<y<z+2,

where = and y are nonnegative integers.
a) Find the marginal probability mass function of Y.

b) Find E(Y|r).

4. (20%) Let X, and Xo be a random sample of size 2 from a distribution with probability

density function f(z) = %e 3, x> 0. Consider Y,=X,-Xyand Yo = X, + Xs. Find

a) the marginal probability density function of ¥1;
b) the conditional probability density function of Yilye-

5. (20%) Let X, Xa,... be a sequence of discrete random variables such that Xn has the

1 1
probability mass function fa given by fa(0) =1— - and fp(n) = -
a) Find E(X5) and Var(Xa).

b) Show that Xn £ 0, i.e., the sequence {X,} converges to 0 in probability.




