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This exam is in two parts on 8 pages and contains 12 problems worth a total of 100 points. You have 1
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Multiple Choice

1. (5 pts.) The 36 members of the Travel Club have upcoming trips planned to Argentina (A), Bolivia
(B), and Columbia (C). The following Venn diagram indicates how many members of the club are
planning to go on the corresponding trips. If a student is chosen at random, what is the probability
the she is going to Argentina?

36

8 16 6 15 12

2. (5 pts.) Refer to the club and Venn diagram from Problem #1. A student is chosen at random, and
it is discovered that he is going to Bolivia. With this extra information, what is the probability that
he is also going to Argentina?

(o) O © 3 : -
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3. (5 pts.) Suppose you roll a red die and a blue die, and record the sum of the numbers on the two
dice. What is the probability that the sum is greater than or equal to seven?

7 )

(a) 12 (c) 12

1 1 1
9 (b) (d) 6 (e) 3

4. (5 pts.) Suppose you flip a coin 5 times. What is the probability that you get at least two Heads?

27 31 4 3 13

(@) 35 ) % () = @ = (© 1
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5. (5 pts.) At a certain high school, 50% of the students are in the marching band, 30% of students
are in the choir, and 30% are in neither. What is the probability that a randomly chosen person is in
the band, but NOT in the choir?

(a) 0.5 (b) 0.2 (¢) 0.6 (d) 0.4 (€) 0.3

6. (5 pts.) A class at a high school is composed of 40% sophomores and 60% juniors. On an exam,
20% of the sophomores and 90% of the juniors got an A. A student is selected at random and found
to have gotten an A. What is the probability that they are a sophomore?

(0.4)(0.2) (0.4)(0.2)
®) 0202+ (06)09) (b)  (04)(0-2) (©) {0:6)(0.9)
@ (0.4)(0.2) 0 04

(0.4)(0.2) + (0.4)(0.8)
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7. (5 pts.) Which of the following is NOT a way to show that two events F and F' are independent?
a) Show that P(EUF) = P(FE)+ P(F).
) (

Show that P(E | F') = P(E).

(

(

(c) Show that P(F | E) = P(F).

(d) Show that P(E N F) = P(E) - P(F).
(

e) Show that E happening does not affect the probability of F' happening.

8. (5 pts.) You are dealt 3 cards sequentially from a standard deck of 52 cards without replacement.
What is the probability that the first two cards are aces and the third card is a king?

4 4 4 4 3 2 4 3 4

(@) 55 5 ) 55 50 () 55751 50
3
@ C(,2)-1 @ (5)
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Partial Credit

You must show all of your work on the partial credit problems to receive credit!
Make sure that your answer is in the answer box. You’re more likely to get partial credit for a
wrong answer if you explain your reasoning.

9. (15 pts.) The events A and B contained in the sample space S are modeled by the following Venn
diagram.

S

A B 120

60

(a) Are A and B independent events? You must show all of your work for full credit.

(b) Are A and B mutually exclusive? Explain why or why not.
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10. (15 pts.) The following Venn diagram describes the relative sizes of events A, B, and C' contained
in a sample space S.

S

36

Find each of the probabilities using the numbers in the diagram. For example, if we asked for P(A),
please write

64+1+3+5
36 '
You do not have to simplify this to % = 15—2 unless you want to.
(a) P(AUB) = (d) P(AUC | B) =
(b)y PIANB'NnC) = (e) P(B|AUC) =

(c) P(A| B) =
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11. (15 pts.) In the city of Boston, 90% of people are Patriots fans, and 10% are not.

e Of the Patriots fans, 5% believe the Patriots cheated by deflating the footballs, and 95% do
not.

e Of the non-Patriots fans, 99% believe the Patriots cheated by deflating the footballs, and 1%
do not.

(a) Draw a tree diagram representing this situation. Be sure to explain your notation and include all
the probabilities.

(b) If a person in Boston is chosen at random, what is the probability that they do not believe the
Patriots cheated?

(¢) A person in Boston is chosen at random, and it is determined that they believe the Patriots cheated.
What is the probability that they are a Patriots fan?
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12. (15 pts.) A bag contains 12 colored marbles: 5 red marbles, 4 blue marbles, and 3 white marbles.
We randomly select 3 marbles from the bag without replacement.

Note: In the following two parts, it is not necessary to give a numerical answer, i.e. you may express
your answers using the notation for permutations (P(n, k)), combinations (C'(n, k)), factorials (n!) and
powers (a¥).

(a) Assuming that order in which the marbles are drawn is not important, what is the probability that
all three marbles are different colors?

Answer to (a):

(b) Assuming that order is important, what is the probability that the first marble drawn is red, the
second marble is blue, and the third is white?

Answer to (b):
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