
AMS 311 (Fall, 2013) Joe Mitchell

PROBABILITY THEORY
Homework Set # 7

Due at the beginning of class on Tuesday, November 19, 2011. Reminder: Show your reasoning!

You do not need to evaluate arithmetic expressions or integrals, if they are fully specified. For example,

you may leave
∫

0.5

0

∫

1−x

x
x2eydydx in this form.

Read: Ross, Chapter 6, Sections 6.3, 6.4, 6.5, 6.7;

SPECIFICS OF READING ASSIGNMENT:

Examples to read carefully:
Chapter 6: 3a, 3b, 3c, 3d, 3e, 3f, 4a, 4b, 5a, 5b, 5c, 5d, 7a

(1). (20 points) [Refer to problem 6.56 of Ross, Chapter 6.] Assume that X and Y are independent and
identically distributed Uniform(0,1) random variables.

(a). Compute the joint pdf of U = X + Y and V = X/Y . Plot the support set for (U, V ) in the
(u, v)-plane.

(b). Compute the joint pdf of U = X and V = X/Y . Plot the support set for (U, V ) in the (u, v)-plane.

(2). (10 points) The random variables X and Y have a joint density function given by

f(x, y) =

{

2e−2x/x if 0 ≤ x < ∞, 0 ≤ y ≤ x
0 otherwise

Compute the correlation, ρ(X,Y ).

(3). (30 points) [See examples 5a, 5b of Ross, Chapter 6.] Let X and Y be continuous random variables
with joint probability density function given by

f(x, y) =

{

C(x2 + y2) if |x| < y < 1 − x2

0 otherwise

Compute the following quantities.
(a). (6 points) The marginal density, fY (y), of Y . (Be explicit about all cases.)
(b). (6 points) The conditional density, fX|Y (x|0.5), of X given Y = 0.5. Be explicit about all cases!
(c). (6 points) P (X > 0.3 | Y = 0.5)
(d). (6 points) E(X | Y = 0.5)
(e). (6 points) P (X > 0.3 | Y ≥ 0.5)

(4). (20 points) First a point Y is selected according to the density

fY (y) =

{

y if 0 < y <
√

2
0 otherwise

Then another point X is selected (uniformly) at random from the interval (0, 2Y ).
(a). (7 points) Find the joint probability density function for X and Y .
(b). (7 points) Find the (marginal) probability density function of X.
(c). (6 points) Compute P (X > 0.5).

(5). (20 points) Joe leaves his office every day at a random time between 5:00pm and 5:10pm. If he leaves
t minutes past 5:00, the time it takes him to reach home is a random number of minutes between 30 and
30 + t2. Let Y be the number of minutes past 5:00 that Joe leaves his office tomorrow, and let X be the
number of minutes it takes him to reach home. (We assume Y takes any real value; e.g., Y = 3.14159 is
possible.)

(a). (10 points) What is the expected length of time it takes him to reach home?
(b). (10 points) Find the joint probability density function of X and Y . (Reminder: Be explicit about

all cases!)


