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1) State the following theorems in probability theor'y: (24%)
(a) Central Limit Theorem '
(b) Weak Law of Large Numbers

(c) Chebyshev’s Inequality
(d) Cauchy-Schwarz Inequality

2) Let X,Y betwo random variables with joint probability density function (p.d.f.)
given by
> 2,0<x<cy<l
Sx.r(e3) {0. otRerwise

(a) Find the marginal p.d.f's fy, f, of X and Y,respectively.  (8%)
(b) Find the conditional probability P(-— <Y< % |X = %) (6%)
(c) Find the covariance, Cov(X,Y),of X and Y. (8%)

3) Let X,Y betwo random variables with joint p.d.f. given by

xX+y
—,x=12,y=123
fx.r(x:y)= 21 * . Y
0, otherwise

(a) Find the marginal p.d.f. f, of X. (4%)
() Find E(Y|X =1) and Var(Y|X =1). (12%)

4) Let X,,X,,X,,X, bearandom sample from a distribution having p.d.f. given
1 ;
by f(x)={z"‘="2'3'4. Let ¥, =min{X,,X,,X,,X,} and

0, otherwise
Y, =max{X,, X,, X5, X,}.

(a) Find the distribution function of X,. (4%)
(b) Find the p.d.f. of ¥,. (8%)
(c) Find the p.d.f. of Y,. (8%)

'
'

5y Let X,,X, berandom variables distributed as normal N(0,) and let
T=X!+X}.
(a) Find the distribution of T. (10%)
(b) Find the mean and variance of 7. ' (8%)




