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Question 1 (15 pts)
[Evaluate the following limits:

LT
(d‘) (5 ])Lb) ll})l} ***:“*L‘

(b) (5 pts) lim Qe

TR

(¢) (5 pts) lim (1 +- :‘—:>“

H=300 1

Question 2 (25 pts)
Fvaluale the following derivatives or integrals:

l
(a) (5 pts) ;;-;f(L), where f(z) = 2Inx.

! L
~£~j’(:u), wheve f(x) = e 2.
da

(c) (5 pts) / .

() (5 pts)

() (10 pts) / / 2y dady, where T'= {(2,y) |0 <y <z < 1}
J
Question 3 (10 pts)
Find the extreme values of the function f(x) = 1+ 2z — x%, where 2 € [0, 10).

Question 4 (10 pts)

Prove each ol the lollowing statements. (Asstune that any conditioning evenl has positive
probability.)

(a) (5 pts) If 4 C B, then P(A4|B) = P(A)/P(B).

(4
(b} (5 pts) II' A and B are disjoinl eveuts, then P(A|AU B) = L)

Question 5 (10 pls)
Let X be a random variable with p.d.f.

z |12 3 4 5
fx) |01 025 005 ¢ 0.3

(a) (3 pts) Find c.
(b) (3 pts) Obtain (X > 2).
{(¢) (4 pts) Compule E(X).
Question 6 (10 pis)
Let the p.d.f. f(x) be positive al 2 = —1,0,1 and zevo elsewhere.
(a) (5 pts) I f(0) =, find £(XN?).
i

(1) (5 pts) If f£(0) = § and il £(X) =1 delermine f(—T) and f(1).
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Question 7 (10 pis)

Let Xy and X3 be two random variables taking on the values —1,0, 1 with the following
respective probabilities:

J-L) =a, [(-1,00=8 f(-l.-D=a
/(()1 _l) = B) f(ol()) - ()\ f(()7 l) = ,H 3 (\,’,ﬂ > (), o - ﬂ ==

Then show that:
(a) (5 pts) p(Xy, o) =05

D) (5 pts) X and X, are dependent.
|

Question 8 (10 pts)
Let the random vartables X, V' be joiutly distributed with p.d.f [ given by

eV )< <000 <y <o,
[(ry) = {

0 otherwise.

Find P(X 41 < 3).




