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1) Foranyevent £,let E° be the complementof E.
(@) If P(A|B)=P(A|B°), prove that 4,B are independent. (5%)
() IE P(4]C)> P(B|C)and P(A|C*)> P(B|C®), prove that P(A4)> P(B). (5%)

2) Let X be arandom variable having distribution function
[0, x<0
2x!, 0<x< 1
2
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1-2(1-%x)}, —<x<=
(1) 2 4
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F(x)=

(a) Find PG <X< %J (4%)

(b) Find a probability density function (p.d.f.) of X . (4%)
(c) Find the mean and variance of X . 6%)

3) Let XandY be two random variables having joint p.d.f.

L, 0<x<],0<y<l
f(xyy)={ "

0, elsewhere

Let Z=X+VY and W=X-Y.

(a) Find P(X <2Y). (4%)

(b) Find the distribution function and the p.d.f. of Z. (8%)
(c) Find the joint p.d.f.of Zand W. (8%)

(d) Find the p.d.f. of . (6%)

4) (a) What is the p.d.f. of a standard normal random variable? ~ Using a property of a p.d.f,

Xl
© - ’7:
2 = |—
prove that J-o € dx = 7 (4%)

© _a-l -
(b) Let .r(a) = J.o x* e dx, o > 0. Prove, by integrating by parts, that

F(2z+ D=alla). (6w

, : !
(c) Prove that r(%) =r. (Hint: Use the change of variable technique, letting x = EN

.1
in the integral of l(—z—)) (6%)
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5) Find the following limits. ' (16%)
1
jim 11 Celn()”
(2) X -0 x (b) =0\ ] - x
. 1 g 3x+2)"
lim|l+— lim
© H,,,( x) , @ m( - j
6) Find the following integrals. (10%)
| e’ 5 e plnx y
(a) JOL X dx C[)/ (b) J-l ,[0 ;‘dy C[X‘
7) Let
u=3x+2y-z
v=x=—y+z
w=x+2y-z
. 29y .
Find the Jacobian 3, v, W) (8%)




