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1. [Exam03] (30pts) There are 3 unrelated parts to this question. Justify your answers.
(a) (10pts) Suppose that A and B each randomly and independently choose 3 of 10 objects. Find the expected
number of objects chosen exclusively by A or B (but not both).

(b) (10pts) A fair die is successively rolled. Let X and Y denote, respectively, the number of rolls necessary
to obtain the first 6 and the first 5. Find P(X = 2|Y =5).

(c) (10pts) If X1, Xo, X3, and X4 are (pairwise) uncorrelated random variables, each having mean 0 and
variance 1, compute the correlation of X; + X5 and X9 + X3, that is, find p(X; + X2, X2 + X3).

2. [Exam03] (40pts) Let X and Y have the joint density function
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(a) (10pts) Set-up the integral(s) we would need to calculate to find P(|X| < 0.4,|Y| < 0.4). (Set-up only!)
(b) (10pts) Find the marginal pdf fy(y) and the conditional pdf fx|y(z]0.4). (Be sure to explicitly specify the

domains as appropriate.)
(c) (10pts) Find the expectation E[X].
(d) (10pts) Find the conditional probability P(0 <Y < 0.5| X = 0).

3. [Exam03] (30pts) Suppose X and Y are independent random variables, where X is Exponentially distributed with
A =1 and Y is Uniformly distributed on (0, 1).

(a) (10pts) Set-up the integral(s) we would need to calculate to find P(Y > eX — 1). (Set-up only!)

. X .
(b) (10pts) For X > 0 and Y > 0 define U = X,V = v Find the joint pdf firy(u,v). (The pdf should be
defined for all of R%.)

(c) (10pts) Find the conditional expectation E[V ! |U].



