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1. (10%) You choose at random an integer from 1, 2, ... 6. Next you roll a fair die until you get
an outcome that is larger than or equal to the randomly chosen integer. What is the probability
mass function (PMF) of the number of times you will roll the die?

2. (20%) Let X and Y be independent random variables each having the probability density func-
tion (PDF)

e, x>0

0, otherwise

fx(z) = {
Assume U = X +Y and V = X/(X +Y). Are random variables U and V independent?

3. Let X and Y be independent random variables. X is a continuous uniform random variable
within the range [0,1] and Y is a Bernoulli random variable with parameter 0.5. Set W =

(X+7Y)/2.
(a) (10%) Determine the cumulative distribution function and PDF of W.

(b) (10%) Find the pmf of E[W|Y].

4. (20%) Let A and B be two diagonalizable matrices of the same size. Choose from the following
the matrices that are also diagonalizablé in general. (a) A% (b) B+1 (c) A+ B (d) AB .
(In the above, I denotes the identity matrix of the same size as A.)

5. (30%) Consider a linear transformation T' on R?, define by

Find the standard matrix of T. Also, find the inverse of T'. (Express your answer as

T
T7Y| y |)=---). What is the rank of T' 7
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