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Problem 6.1
Let X be a random variable uniformly distributed in [0, 2π]. Find the PDF of y = sin(x)

Problem 6.2
Dino, the cook, has good days and bad days with equal frequency. On a good day, the time
(in hours) it takes Dino to cook a souffle is described by the PDF

fG(g) =
{

2, if 1
2 < g ≤ 1,

0, otherwise,

but on a bad day, the time it takes is described by the PDF

fB(b) =
{

1, if 1
2 < b ≤ 3

2 ,
0, otherwise.

Find the conditional probability that today was a bad day, given that it took Dino less than
three quarters of an hour to cook a souffle.

Problem 6.3
Your driving time to work is between 30 and 45 minutes if the day is sunny, and between 40
and 60 minutes if the day is rainy, with all times being equally likely in each case. Assume
that a day is sunny with probability 2/3 and rainy with probability 1/3.

(a) Find the PDF, the mean, and the variance of your driving time.

(b) On a given day your driving time was 45 minutes. What is the probability that this
particular day was rainy?

(c) Your distance to work is 20 miles. What is the PDF, the mean, and the variance of
your average speed (driving distance over driving time)?

Problem 6.4
The random variables X and Y have the joint PDF

fX,Y (x, y) =
{

2, if x > 0 and y > 0 and x + y ≤ 1
0, otherwise.

Let A be the event {Y ≤ 0.5} and let B be the event {Y > X}.
(a) Calculate P (B|A).

(b) Calculate fX|Y (x|0.5). Calculate also the conditional expectation and the conditional
variance of X, given that Y = 0.5.

(c) Calculate fX|B(x). (d) Calculate E(XY ).

(e) Calculate the PDF of Y/X.
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