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Directions:

1. Print your name on all test pages.
2. Exam is closed book, closed notes, and no calculators.
3. Problems have designated weights.
4. Clearly designate all answers asked for (arrows, underline, box, etc.)
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1. (25 pts.) This problem consists of two separate short questions relating to the
structure of probability spaces:

(a) Assume that S is the sample space of a random experiment and that F1 and F2

are �-fields (valid event spaces) on S. Show that F1 \ F2 is also a �-field on S.
(b) Consider a sample space S and corresponding event space F . Suppose that P1

and P2 are both valid probability measures defined on F . Show that P defined
by

P (A) = ↵1P1(A) + ↵2P2(A), 8A 2 F

is also a valid probability measure on F if ↵1,↵2 � 0 and ↵1 + ↵2 = 1.
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(Problem 1 Solution Continued)
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2. (25 pts.) (25 pts.) Consider the following probability mass functions (pmfs) with
sample spaces S as specified:

Binomial: S = {0, 1, . . . , n}

p(k) =
✓

n

k

◆
pk(1� p)n�k, k = 0, . . . , n, 0  p  1;

Poisson: S = {0, 1, 2, . . .}

p(k) =
�ke��

k!
, k = 0, 1, 2, . . . , � > 0;

Geometric: S = {1, 2, 3 . . .}

p(k) = C↵k, k = 1, 2, 3, . . . , 0 < ↵ < 1,

and C is an appropriately chosen constant.
(a) List the conditions necessary for an arbitrary p(k) to be a valid pmf for a sample

space S.
(b) Show that the Binomial pmf specified above is a valid pmf.
(c) Show that the Poisson pmf specified above is a valid pmf.
(d) Determine the value of C (in terms of ↵) that make the Geometric pdf specified

above a valid pmf.
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(Problem 2 Solution Continued)
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3. (25 pts.) A survey is being carried out to determine what fraction of Purdue students
use Purdue computers for personal (non-academic) purposes. Because some students
would be uncomfortable admitting to using Purdue computers for non-academic pur-
poses, each person questioned is asked to roll a fair die in secret and answer NO if the
number “1” is shown, YES if the number “6” is shown, but to truthfully answer YES
or NO if “2”, “3”, “4”, or “5” are shown on the die. Because the outcome of the die
is not revealed, it is impossible to tell from the answer given whether or not a student
actually uses Purdue computers for non-academic reasons.
Suppose that the probability that a student answers YES in this survey is found to
be 2/3.
(a) What is the true probability that a student uses Purdue computers for non-

academic reasons?
(b) How likely is it that a student who answered YES in the survey actually uses

Purdue computers for non-academic reasons?
(c) How likely is it that a student who answered NO in the survey actually uses

Purdue computers for non-academic reasons?
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(Problem 3 Solution Continued)
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4. (25 pts.) Three cups each contain red and blue marbles. Cup A contains one red
and one blue marble. Cup B contains two red and one blue marble. Cup C contains
three red and one blue marble. A cup is selected at random, and then a marble is
selected at random from the selected cup.
(a) What is the probability a red marble is selected?
(b) Given that a red marble was selected, what is the probability that Cup A was

the selected cup?
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