
MATH 32 – Midterm 2 Spring Semester 2009

Duration: 50 minutes
Instructions: Answer all questions, without the use of notes or books. Calculators may be used to
calculate numbers only. Partial credit will be awarded for correct work, unless otherwise speci-
fied. The total number of points is 70.

1. (15 points total)

(a) (8 points) Jones figures that the total number of thousands of miles that a used auto can
be driven before it would need to be junked is an exponential random variable with
parameter 1/20. Smith has a used car that he claims has been driven only 10,000 miles.
If Jones purchases the car, what is the probability that she would get at least 20,000
additional miles out of it?

(b) (7 points) Repeat under the assumption that the lifetime mileage of the car is not ex-
ponentially distributed but rather is (in thousands of miles) uniformly distributed over
(0, 40).

2. (15 points) X is a Bernoulli random variable with parameter p. That is, X may take on two
values only, 0 and 1, and P{X = 1} = p and P{X = 0} = 1−p. Find the moment generating
function of X and use it to find E[X] and Var(X).

3. (25 points total) If you buy a lottery ticket in 50 lotteries, in each of which your chance of
winning a prize is 1/100.

(a) (8 points) What is the exact probability that you will win a prize at least twice?

(b) (7 points) Use Poisson distribution to approximate the probability in part (a).

(c) (10 points) Use the Central Limit Theorem to estimate the probability in part (a). (You
do not have to use continuity correction.)

4. (15 points: 3 each)

(a) Suppose that X and Y are random variables with E[X] = 5 and E[Y ] = −2. Find
E[3X + 4Y − 7].

(b) Suppose that Var(X) = 5 and Var(Y ) = 9. Is there enough information to find
Var(3X + 4Y − 7)? If yes, what is your answer? If not, what else would you need to
know?

(c) Describe one situation where you see a T–distribution.

(d) Give an example of two independent random variables which have the same kind of
distributions and the sum of which also has the same kind of distribution.

(e) Besides calculating the expectation and variance, what other kind(s) of problems can
you solve using moment generating functions?
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