Exercise (change of variables)

An actuary models the lifetime of a device using the random variable Y = 10X0.8, where X is an exponential random variable with mean 1 year. Determine the probability density function f(y), for y > 0, of the random variable Y.
Exercise (joint probability of discrete r.v.’s)

A car dealership sells 0, 1, or 2 luxury cars on any day. When selling a car, the dealer also tries to persuade the customer to buy an extended warranty for the car. Let X denote the number of luxury cars sold on a given day, and let Y denote the number of extended warranties sold. Here is the joint probability mass function of X and Y:

P(X = 0; Y = 0) = 1/6

P(X = 1; Y = 0) = 1/12

P(X = 1; Y = 1) = 1/6

P(X = 2; Y = 0) = 1/12
P(X = 2; Y = 1) = 1/3

P(X = 2; Y = 2) = 1/6
(a) Find the probability that at most one extended warranty is sold on a random day.
(b) Find the probability that at least one luxury car and no more than one extended warranty are sold on a random day.

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

(d) Suppose a luxury car costs $55,000, and an extended warranty costs $3,200. Find the expected total amount paid by luxury car purchasers on a random day.
