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1. For events A, B and C defined on the same probability space, show that
(a) PLANB) > P(A)+ P(B) — 1, and
(b) PLANBNC) > P(A)+ P(B) + P(C) — 2. [10]

2. Suppose that there is a test for cancer with the property that 90% of those
with cancer react positively wheras 5% of those without cancer also react
positively. Assume that 1% of the patients in a hospital have cancer. What
is the probability that a patient selected at random who reacts positively to
this test actually has cancer? 8]

3. Suppose the joint probability mass function of (X,Y) is given by

Fey(a,y) = p*(1—p)? if0<z<y<oo,zandy are integers;
XYiHY) = 0 otherwise,

for 0 <p< 1.

(a) Find the marginal probability mass functions of X and Y.

(b) Are X and Y independent?

(c) What is the name of the probability distribution of Y? [12]

4. Suppose the probability generating function of a discrete random variable
Y is given by
Qy ()= (mt+1—p1)(pat +1—pa)?, for -1 <t <1,

where 0 < p; < 1 and 0 < p2 < 1 are two fixed real numbers.
(a) Find the probability mass functions of Y.
(b) Find E(Y)? [10]

5. Let X ~ Poisson(\), and let Y be defined as

PY =y)=P(X =y|X >0), fory>0.

(a) Find the p.m.f. fy of Y.
(b) Find E(Y). [10]



