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10.

Statements:

(10%) A pair of fair dice is rolled six times. What is the probability that “nine” will not

show at all?

(10%) Let X be a random variable with exponential distribution, derive and find the mean and

variance of 6.X .

(10%) Let X be a normal random variable with mean 10 and variance 9. How can we
design a random variable Y such that Y is normal distributed with mean 100 and standard

deviation 2.

(10%) Let X and Y be independent uniform random variables with ranges [0, 2] and [0, 6]
respectively.  Derive and plot the probability density function of the random variable

Z=X+Y.

(10%) Let X and Y be independent normal random variables with mean 0 and variance 6.
Derive and plot the probability density functions of the random variables Z= JX*+Y* and
W= Y/X _

(10%) Given a real-valued random variable X with finite second moment. Identify all the true

(@ E{X?}<E{(X})*;
(b) E{cX} # cE{X}, where c is a constant value;
() E{log(l+ X)} <log(l+E{X}).

(10%) Given a condition so that the fact E{%} = ETxT IS true.

(10%) Let X and Y be independent normal random variables with zero mean and unit
variance. Find the value of E{X?Y + XY?}, in which E{-} takes the expectation with respect to

X and Y,

(10%) Given a real-valued random variable X with finite second moment E{X?}. Show the

conditions on ¢ so that the following statement is true:
E{X?} < cE{X?} ifand only if E{X?} =0.

(10%) Let Y be a binomial distribution with parameters n and p; i.e., the probability

distribution  function of Y is given by P(Y =y) = (Z)py(l —-p)"Y, y=0,1,2,--+ ,n.,

Show the probability generating function of Y.




