
STAT 515 Test 1

This is a 75-minute, closed-book, closed-note exam. You may use a non-programmable,
non-graphing calculator. A formula sheet and normal probability table will accompany this
exam. Simplify each answer according to the capabilities of your calculator.

1. P (A) = 0.48, P (B) = 0.50, and P (A ∩B) = 0.24

(a) Are A and B mutually exclusive? Explain why.

(b) Find P (A ∪B).

(c) Find P (A|B).

(d) Are A and B independent? Show your work.

2. A visitor survey of a Columbia festival indicated that 65% of attendees were from
the Midlands area, and 35% were from outside the Midlands. For those from the
Midlands, 30% expected to spend more than $200 during the festival, while for those
outside the Midlands, 40% expected to spend more than $200 during the festival.

(a) Draw a tree diagram for this problem, including all probabilities.

(b) What is the probability a randomly-selected festival visitor plans to spend more
than $200?

(c) Given that a visitor spends more than $200, what is the probability that they
are from the Midlands?
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3. A student club with 20 members assigns two groups of students to different service
activities: 10 to plant a community garden and 10 to pick up trash along a stream.
Simplify your answer.

(a) How many ways can students be assigned to the two groups?

(b) Graduate students only. Suppose each of the two teams has one team leader.
How many combinations of groups and group leaders are there?

(c) Suppose another volunteer activity becomes available and students are split into
three groups: 6 to plant a community garden, 8 to pick up trash along a stream,
and 6 to volunteer at a local shelter. How many ways can students be assigned
to the three groups?

4. A survey of coastal residents indicated that 20% comply with hurricane evacuation
orders, 10% have flood insurance, and 8% comply with hurricane evacuation orders
and have flood insurance.

(a) Construct a Venn diagram for this problem and enter all probabilities.

(b) What is the probability that a coastal resident has flood insurance and does not
comply with hurricane evacuation orders?

5. Customers participating in a Pick 3 lottery may place a straight bet (pick three num-
bers in order) with a 0.001 chance of winning and a $500 pay off, or they may pick a
6-way box bet (pick three numbers in any order) with a 0.005 chance of winning and
a $80 pay off (the actual chance is 0.006, but if a 6-way box bet lists the right order,
the customer will receive the higher pay off).

(a) What is the probability they will win nothing?
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(b) Let X be the total payout. Fill out the probability table below.

x p(x)

(c) What is the expected payoff?

(d) What is the variance?

6. (a) Z is a standard normal random variable. Find z0 so that P (Z ≥ z0) = 0.10.

(b) X is a normal random variable with µ = 80, σ2 = 25 and σ = 5. Find P (75 <
X < 85).

(c) Graduate students only. X is a normal random variable with µ = 80, σ2 =
25 and σ = 5. Find x0 so that P (X ≥ x0) = 0.90.

7. A student’s walk between classes is normally distributed with a mean of 15 minutes
and a standard deviation of 2.5 minutes.

(a) What is the probability that the student will arrive at their next class on time
(i.e., that the walk will take less than 20 minutes)?

(b) What is the length of the commute that is exceeded only 10% of the time?

(c) In general, do you think the time it takes to walk between classes would follow a
normal distribution? Explain your answer.

8. Suppose the probability that the driver of a car has a 90% chance of wearing a safety
belt. A monitor observes 15 cars drive past an observation point. Let X denote the
number of drivers wearing a safety belt.
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(a) What is the mean number of drivers who will be wearing a safety belt?

(b) What is the standard deviation of the number of drivers wearing a safety belt?

(c) What is the probability that all 15 drivers will be wearing a safety belt?

(d) What is P (13 ≤ X ≤ 14)?

(e) Explain why this experiment might not meet the conditions for a binomial ex-
periment.

9. Scientists find tiny meteorites on a section of the Antarctic ice sheet at the rate of 0.5
every square kilometer.

(a) If scientists study a 10 square kilometer area of the ice sheet in a typical field
season, how many meteorites will they find on average?

(b) What is the probability they will find exactly 5 meteorites in a 10 square kilometer
area?

10. Return to the problem above.

(a) What is the expected number of square kilometers that the scientists must search
until they find their first meteorite?

(b) What is the probability that the first meteorite will be found in the first 0.5
square kilometers searched?
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Additive Rule of Probability

P (A ∪B) = P (A) + P (B)− P (A ∩B)

Conditional Probability

P (A|B) =
P (A ∩B)

P (B)

Bayes’s Rule

P (Bi|A) =
P (Bi)P (A|Bi)

P (B1)P (A|B1) + P (B2)P (A|B2) + ·+ P (Bk)P (A|Bk)

Discrete random variable mean and variance

µ =
∑

xp(x) σ2 =
∑
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Poisson Distribution
λxe−λ

x!
µ = λ σ2 = λ

Exponential Distribution

P (X ≤ x) = 1− e−xλ = 1− e−x/θ µ =
1

λ
= θ σ2 =

1

λ2
= θ2




	Test-1-2019
	515Exam1Formulas
	Standard Normal Curve

