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1) (a) Let 4,B betwo cvents.  Prove that P(An B)> P(A)+P(B) -1 (5%
A 51 D{ I
(b) Let A,B,F bethree events. Prove that. P(A I E) = ! (A) [(EI A) (6%
P(BIE)  P(B)P(E|B)
2) Let X be a random variable having p.d.f. given by
ax, -2<x<0
f_\,(x)= bx, 0<x«<l
0, otherwise.
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(a) Find the constants a and b, provided that EX == .

(b) Find the distribution function F, of X
3)Let X be arandom variable having a Binomia! distribution with parameters n, p.

Thatis, X ~ B(n,p).
(2) Prove that P(X = x) = P()’ =n- r) for x=0,1,..., n, where
Y~ B(n,q), q=1-p. (6%)
(4%)

(b) What are the mean and variance of X ?

4) Let X,Y betwo random variables having joint p.d.f. given by

¥, O<x<y,0<y<li
Sxr (x, J’) = .
0, otherwise,
(a) Find the constant ¥ . (5%)
(b) Find the p.d.f’s [, f, of XY, respectively. (8%)
(¢)Are X,Y independent? Why? (4%)
(12%)
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5) Evaluate the following limits:
(b) lim—=

(a) lim(x - ﬁ:)
x—w x> 4X —x — 3

6) Find all focal extreme values and inflection points of the function
fx)=2x" —4x? 1. (10%)
. . o 0 '
7) Let f(x, y,z): yeln (.r y). Find the partial derivatives of , / , and »JA. (12%)
x Oy 0z
8) Evaluate the following integrals:
xe*
(@) | " dx. (8%)-
J (2x+1)? ’
(b) ”xy2 dxdy, where 4= {(x,y)( x>0,y>0,0<x+2y< 1}. (8%)
A






