
HOMEWORK 11

Math 461: Probability Theory

Due date: April 27, 2023

Each problem is worth 10 points and only five randomly chosen problems will be graded. Please indicate whom
you worked with, it will not affect your grade in any way.

(1) The joint density of X and Y is given by

f(x, y) =

{
e−x/y−y/y if 0 < x < ∞, 0 < y < ∞
0 otherwise.

Compute E(X2|Y = y).

(2) The joint density of X and Y is given by

f(x, y) =

{
e−y/y if 0 < x < y, 0 < y < ∞
0 otherwise.

Compute E(X3|Y = y).

(3) A population is made up of r disjoint subgroups. Let pi denote the proportion of the population that is in
subgroup i, i = 1, 2, . . . , r. If the average weight of the members of subgroup i is wi, i = 1, 2, . . . , r, what is
the average weight of the members of the population?

(4) Consider the following dice game: A pair of dice is rolled. If the sum is 7, then the game ends and you
win 0. If the sum is not 7, then you have the option of either stopping the game and receiving an amount
equal to that sum or starting over again. For each value of i, i = 2, . . . , 12, find your expected return if you
employ the strategy of stopping the first time that a value at least as large as i appears. What value of i
leads to the largest expected return?

(5) The number of people who enter an elevator on the ground floor is a Geometric random variable with mean
10. If there are N floors above the ground floor, and if each person is equally likely to get off at any one
of the N floors, independently of where the others get off, compute the expected number of stops that the
elevator will make before discharging all of its passengers.

(6) Suppose that the expected number of accidents per week at an industrial plant is 5. Suppose also that the
numbers of workers injured in each accident are independent random variables with a common mean of 2.5.
If the number of workers injured in each accident is independent of the number of accidents that occur,
compute the expected number of workers injured in a week.

(7) The moment generating function for X is given by MX(t) = exp(2et − 2) and that of Y by mY (t) =
( 34e

t + 1
4 )

10. If X,Y are independent what are (a) P(X + Y = 2); (b) P(XY = 0) and (c) E(XY ).

(8) The joint density of X and Y is given by

f(x, y) =

{
1√
2π

e−ye−(x−y)2/2 if 0 < y < ∞,−∞ < x < ∞,

0 otherwise.

(a) Compute the joint moment generating function of X and Y .
(b) Compute the individual moment generating functions.
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