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1

A school has three time slots for courses, Morning, Afternoon, and Evening. There are 3 courses
offered in the morning, 4 in the afternoon, and 2 in the evening. A person can enroll in at most
one course in each time slot.

1.1

How many possible fully enrolled course schedules are there: schedules which have a morning
course, an afternoon course, and an evening course?

1.2

How many course schedules are there when students must take at least two courses, but taking
a third is optional?

2

Three events, A,B, and C are given. P (A) = 0.5, P (B) = 0.3, P (C) = 0.4, P (A ∩ B) = 0.2,
P (A ∩B ∩ C) = 0.1. C is known to be independent of A.

2.1

What is P (A ∩B ∩ Cc)?

2.2

What is P (A ∩ C)?

2.3

What is P (Ac ∩Bc)?

3

A person has three albums, one with 10 tracks, one with 12, and one with 13, on their MP3
player. The tracks are set on shuffle, and will be played randomly, in some order, without
repetitions. The person has time to listen to 8 tracks.

3.1

A is the event that all 8 tracks come from the third album. What is P (A)?

3.2

B is the event that all 8 tracks come from the same album. What is P (B)?

3.3

What is P (A | B)?
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3.4

Are A and B independent?

3.5

What is the probability that the first and last songs are from the same album?

4

A deck of 52 cards is shuffled and then dealt out one card at a time, giving an ordering of the
entire deck. Give an example of a random variable on this sample space.

5

A fair six-sided die are rolled. The random variable X is the square of the value of the die. The
random variable Y is half the value of the die.

5.1

What is E(X)?

5.2

What is E(Y )?

6

Five swimmers leave their shoes on the beach. When they return, each swimmer takes a left
shoe and a right shoe, but not necessarily a matching pair. (Note that all swimmers and all
shoes are distinguishable.)

6.1

How many possible arrangements are there?

6.2

How many ways are there so that all five swimmers get matching pairs?

6.3

How many ways are there so that exactly three swimmers get matching pairs?

6.4

How many ways are there so that exactly four swimmers get matching pairs?
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6.5

Assume the shoes are chosen randomly and independently, so that each possible combination is
equally likely. What is the probability that no swimmer gets a matching pair of shoes?

7

A city council consists of 5 liberals, 4 conservatives, and 2 libertarians. A delegation of three
has to be chosen to visit Sacramento.

7.1

How many possible delegations are there? (People are always distinguishable, including different
people with the same political views.)

7.2

How many delegations are there consisting of 1 liberal, 1 conservative, and 1 libertarian?

7.3

How many delegations are there consisting of 2 liberals and 1 conservative?

7.4

Suppose a delegation is chosen at random, with each possible delegation equally likely. What is
the probability the delegation contains at least 1 liberal?

7.5

What is the probability that the committee contains at least one libertarian, given that the
committee contains at least one liberal?

8

A, B, and C are events. P (A) = 0.4, P (B) = 0.1, P (C) = 0.2, P (A ∩ C) = P (A ∩ B) = 0.1,
and P (A ∩B ∩ C) = 0.

8.1

What is P (A ∪ C)?

8.2

What is P (A ∪B)?

8.3

What is P (A ∪B ∪ C)?
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8.4

Are A and B independent?

9

A biased coin, which gives heads 2/3 of the time, is flipped until the first time tails appears. Y
is the total number of flips including the first tail (so if the first two are heads and the third is
tails, Y = 3).

9.1

What is P (Y = 3)?

9.2

What is Y = 3?

9.3

What is E(Y )?

10

Eight fair coins are flipped. The random variable X is the number of heads. The random
variable Y is the number of tails.

10.1

What is E(X)?

11

X is a discrete random variable with distribution

p(x) =


0.3 if x = −1
0.4 if x = 1
0.1 if x = 2
0.2 if x = 4

11.1

What is P (X = 0)?

11.2

What is P (X ≤ 2)?

11.3

What is E(X)?

4 of 4


