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1. Suppose that the random variables X, Y, and Z have the following joint probability
density function .

1, O<x<y<l1, O<z<2,
S(x,y,2)= {

0, otherwise.
Compute P(4X>Y | 37<1). (15%)

2. The random variable X has the following probability density function.
lxze_x , x>0

2
f(x)=

Compute E[ X 2 ]. (15%)
3. Let X have a Poisson distribution, with parameter @ >0 .Using Chebychev’ s

mnequality to prove that

6, _4
P(X<2)<—,
A<= (15%)

4. Let the random variable X have the density function fx(x)=Ade™,x>0,1>0.
Show that X has the lack of memory property

P(X >11+12|X > 1) = P(X >12),11,12>0  (10%)

5. Let X1, X2 be a random sample from the standard normal distribution, N(0,1). Find the
distribution of the following random variables.
X1-X2
(a)
V2

(b)(X1+X2)* /| (X1-X2)* (4%)

©) (X1+X2)/(X1-X2)* (4%)

@X1* /| X2 (4%)
6. Let X be a random variable with the following probability distribution

(3%)



(a+DHx*,0<x<lLa>-1
S (x)
0, otherwise.
Find the maximum likelihood estimator of e« , based on a random sample of size n.
(15%)
7.Let X1,X2,...Xnbe a random sample of a continuous random variable with cumulative
distribution function F(x). Find

E[F(x,,)whenX , = max{X1, X2... Xn}.
(n) (n) (15%)



