
Math 183 Example Questions

Notes:

• These are examples of the types of questions that will be on the second half of the exam.
• The actual exam will consist of 5 questions from the first half of the quarter and five questions from

the second half of the quarter.
• You do not need to evaluate factorials such as 4! or expressions like

(
5
3

)
.

• The more work you show and explanation you give, the more partial credit we will be able to assign.
• For the exam, you will be given a table of values for the standard normal distribution.
• You will not have a calculator on the exam, so you should not use one when doing these problems.

1. The jointly continuous random variables X and Y have joint probability density function
fX,Y (x, y) = c(2x+ y) for 0 ≤ x ≤ 1 and 0 ≤ y ≤ 2.

(a) Find the value of c.

(b) Compute the marginal PDFs fX(x) and fY (y).

(c) Compute the joint cumulative distribution function FX,Y (u, v).

2. The jointly continuous random variables X and Y have joint cumulative distribution function
FX,Y (x, y) = xy, where 0 ≤ x, y ≤ 1. Find the joint probability density function fX,Y (x, y).
Are X and Y independent?

3. The jointly continuous random variables X and Y have joint probability density function
fX,Y (x, y) = 6e−2x−3y for x, y > 0. Show that X and Y are independent. Find E(X + Y )
and Var(X +Y ). (Hint: Use the independence. What do you know about exponential random
variables?)

4. The jointly continuous random variables X and Y have joint probability density function
fX,Y (x, y) = 6e−2x−3y for x, y > 0. Without using the formula from Section 3.8, find fY/X(w).
(Hint: Start by finding FY/X(w).)

5. Suppose that Y is a nonnegative random variable with probability density function fY (y). Let
W =

√
Y and find fW (w). Your answer will be in terms of the PDF for Y .

6. Suppose that IQ scores are distributed normally with mean µ = 100 and standard deviation
σ = 16. (Notice that we are given the standard deviation and not the variance.)

(a) Compute the probability that a randomly selected person will have an IQ score greater
than 104. (Note: You can do this without a calculator.)

(b) Suppose 5 people are randomly selected. Write a formula that will allow us to compute the
probability that at least 4 of them have an IQ score greater than 104. (Do not compute
this probability.)

7. A random variable X has unknown mean µ and standard deviation σ = 5. Suppose 100
independent random measurements are made, resulting in an observed average of X.

(a) Use the attached table to solve P (−c ≤ Z ≤ c) = 0.80 for c. (Note: FZ(−c) = 1−FZ(c).)

(b) Use the result of (a) to construct a formula for an 80% confidence interval for µ.

(c) If 50 such intervals are constructed, how many should you expect will contain µ?

(d) What is the margin of error for this sampling?
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8. A continuous random variable X has probability density function f(x; θ) = 2θθx−(θ+1) for
x ≥ 2 and θ > 1, where θ is an unknown parameter.

(a) Find the maximum likelihood estimator θ̂, assuming a sample size of n.

(b) Show that
1

θ̂
is an unbiased estimator for

1

θ
. (Note: This involves integration by parts.)

Page 2 of 2


