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1

300 hydrangeas are planted in soil with a controlled amount of aluminium. Under these condi-
tions, hydrangeas have a 40% chance of having blue flowers and a 60% chance of having pink
flowers.

1.1

What is the probability that exactly half the hydrangeas are pink?

1.2

What is the expected number of pink hydrangeas?

1.3

Suppose you start planting hydrangeas one by one under these conditions (so there is a 60%
chance of having pink flowers) until you get exactly 8 with pink flowers. What is the probability
that you planted exactly 10 flowers in total?

2

Xander and Yolanda work at a call center. The amount of time Xander waits between calls is
exponentially distributed with average waiting time 10 minutes. The amount of time Yolanda
waits between calls is exponentially distributed with average waiting time 6 minutes. Xander and
Yolanda take calls for different products, so their waiting times are independent. At precisely
noon, they both hang-up from their last call and are waiting for the next call to come in. X is
the amount of time Xander waits, Y is the amount of time Yolanda waits.

2.1

What is the probability that Yolanda waits at least 10 minutes. That is, what is P (Y > 10)?

2.2

What is the chance that Xander gets a call within 5 minutes, but Yolanda is still waiting after
10 minutes. That is, what is P (X ≤ 5 and Y > 10)?

2.3

After 10 minutes, Yolanda has not gotten a call. What is the chance that she waits another 10
minutes before getting a call. That is, what is P (Y > 20 | Y > 10)?

2.4

Assume that calls are very short, so the number of calls Xander gets is a Poisson process with
mean 1/10 calls per minutes and the number of calls Yolanda gets is a Poisson process with
mean 1/6 calls per minute. What is the chance that between noon and 1pm (that is, over one
hour), Xander and Yolanda each receive exactly 5 calls?
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3

The average number of points scored in a game by a certain basketball team is 65. Assume that
the number of points scored is Poisson distributed.

3.1

What is the standard deviation in the number of points scored?

3.2

What is the likelihood of this particular team scoring exactly 75 points in a game?

3.3

What is the likelihood of this particular team scoring exactly 10 points in a game?

3.4

A smudge makes it hard to read score of the latest game: the team got either 70 points or 78
points. What is the likelihood that the team scored 78, given that the team scored either 70 or
78?

4

X is a random variable distributed according to the exponential distribution with parameter 2.
Y is a random variable with density function

g(x) =

{
16xe−4x if x ≥ 0
0 if x < 0

X and Y are independent.

4.1

For t ≥ 0, what is P (X > t)? (Your answer should be a function of t.)

4.2

For t ≥ 0, what is P (Y > t)? (Your answer should be a function of t.)

5

X is a discrete random variable with cumulative distribution function

F (x) =


0 if x < −1
.2 if − 1 ≤ x < 3
.6 if 3 ≤ x < 4
.9 if 4 ≤ x < 8
1 if 8 ≤ x
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5.1

What is P (X = 4)?

5.2

What is P (X = 5)?

5.3

What is P (−1 ≤ X ≤ 7)?

5.4

What is E(X)?

6

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).

6.1

What is P (Y = 3)?

6.2

What is Y = 3?

6.3

What is E(Y )?

6.4

After the coin is flipped to give Y , the coin is flipped 2 additional times. X is the number of
heads in these 2 flips. What is P (X + Y = 6)? (Remember, do not use

∑
notation: write out

any sums in your answer.)

7

We have two coins, a and b. Coin a is fair (it gives heads half the time) while coin b gives heads
2/3 of the time. We will choose a coin at random and then flip it. Let A be the event we choose
coin a, B be the event we choose coin b, and H be the event that we get heads on the coin we
flip.
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7.1

Suppose we are equally likely to choose each coin (so P (A) = P (B) = 1/2). If we see heads,
what is the chance that the coin we flipped was coin a? (That is, what is P (A | H)?)

7.2

Suppose that we instead choose coin a with probability p (so P (A) = p and P (B) = 1 − p).
What should p be so that P (A | H) = 1/2?

8

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

8.1

What is E(X)?

8.2

What is var(X)?

8.3

Will var(X + Y ) be greater, less than, or equal to var(X) + var(Y )? Why?

9

X is a discrete random variable with probability mass function

p(x) =


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

9.1

What is P (X = 0)?

9.2

What is P (X ≤ 2)?

9.3

What is E(X)?

9.4

What is var(X)?

4 of 5



10

10

Indicate whether these functions are density functions and if not, why not.

10.1

f(x) =

{
x2 if 0 < x < 1
0 otherwise

10.2

f(x) =

{
x− 1 if 0 < x < 2
0 otherwise
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