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Problem 1. (10 points)
Given the Probability Density Function

fX(x) =

⇢
3x2/2 when � 1 < x < 1
0 otherwise

and let A = {�0.5 < X < 0.5}.

(a) Find P (A)

(b) Find V ar(X)

(Be sure to sketch the PDF.)
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Problem 2. (10 points)
Given the Probability Density Function

fX(x) =

⇢
3x2/2 when � 1 < x < 1
0 otherwise

and let B = {X > 0}. (Be sure to sketch the PDF. Note this is the same PDF as in Problem 1.)

(a) Find the conditional PDF of X given B.

(b) Find E(X|B)
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Problem 3. (10 points)
Let X be a continuous random variable with probability density function

fX(x) =

⇢
x/2 for 0  x  2
0 otherwise

Find the PDF of the random variable Y = X2.

(Note: if you show your work you may get partial credit.)

(a)

fY (y) =

⇢
3
p
y/16 for 0 < y < 4

0 otherwise

(b)

fY (y) =

⇢
1/
p
2 for 0 < y <

p
2

0 otherwise

(c)

fY (y) =

⇢
1/2 for 0 < y < 2
0 otherwise

(d)

fY (y) =

⇢ p
y/2 for 0 < y < 4

0 otherwise

(e)

fY (y) =

⇢
1/4 for 0 < y < 4
0 otherwise

(f) None of the above.
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Problem 4. (Multiple choice: 5 points)

Suppose the number of points a basketball team scores in a game, X, can be modeled by a Gaussian
RV with mean 60 and variance 100.
What is the value of x for which the team has a 2/3 chance of scoring more than x points?

You may use (and detach) the table of the �-function on the last page of the exam. If you draw a
clear picture you may get partial credit.

(a) 17

(b) 55.7

(c) 64.3

(d) 103

(e) None of the above

(f) Too little information to solve.
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Problem 5. (Mix and Match: 10 points)
Each of the following world problems (items (1)-(4)) matches one and only one of the list of random
variables (items (a)-(d)). For each world problem, identify the appropriate random variable.

1. Test 5 chips and count the number that failed.

2. Test 5000 chips and count the number that failed

3. Test chips repeatedly until one fails

4. Test a chip and determine if it failed

(a) Poisson random variable?

(b) Bernoulli random variable?

(c) Geometric random variable?

(d) Binomial random variable?

Problem 6. (Multiple choice: 5 points)
There are 5 players on a basketball team: 2 are guards, 2 are forwards, and 1 is a center. On
average, on an NCAA Division I men’s basketball team, the average height of a guard is 6’2” (74
inches); the average height of a forward is 6’6” (78 inches), and the average height of a center is
6’9” (81 inches). What is the average height of any player on an NCAA Division I men’s basketball
team?

(a) 75

(b) 77

(c) 77 2/3

(d) 80

(e) None of the above

(f) Too little information to solve.

6



Problem 7. (10 points)

Suppose a certain professor gives a very hard exam, and would like to curve the scores to obtain
a higher average. Let X be the random variable indicating the initial grades, and Y = aX + b be
the curved grades, where a and b are constants. If E(X) = 20 and V ar(X) = 50, what values of a
and b should he pick to obtain E(Y ) = 75 and V ar(Y ) = 800?
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Problem 8. (15 points)

Suppose that the wait time, X, at a store checkout line is exponentially distributed with a mean
wait time of 5 minutes. However, a grumpy clerk believes everyone should have to wait at least 1
minute. Therefore, a customer’s actual wait time can be modeled as Y = max(X, 1).

(a) Let the event G = {Y = 1}. What is P (G)?

(b) Express the PDF of Y using the Theorem of Total Probability, where the sample space is
partitioned using G and Gc, where Gc = {Y > 1}.

(c) What is E(Y )?

(Hint: for part (c), you can use the theorem of total expectation to save yourself some time.)
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Problem 9. (10 points)
Larry and Jerome are competing in a race. The time it takes Jerome to complete the race is a
uniform random variable between 5 and 10 minutes. The time it takes Larry to complete the race
is also a uniform random variable between 6 and 11 minutes. The time it takes Larry to finish is
independent of the time it takes Jerome to finish.
What is the probability that Larry beats Jerome (i.e., that Larry has a shorter time to complete
the race)?

Hint: Draw a picture of the region of support and the event of interest!
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Problem 10. (15 points)
Given the Joint PDF

fX,Y (x, y) =

⇢
c(3x+ 2y) for 0 < x < 1 and 0 < y < 1
0 otherwise

(a) What is the value of c?

(b) Find the marginal PDF of X, fX(x).

(c) What is P ({X > 1/2} [ {Y > 1/2})? (Hint: you may find it helpful to draw a picture.)
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