PRACTICE PROBLEMS: PROBABILITY
Statistically, the probability of any one of us being here is so small that you’d think the mere
fact of existing would keep us all in a contented dazzlement of surprise. —Lewis Thomas
Course: CS 5002
Fall 2018
Due: No due date

OBJECTIVES

RELEVANT READING

After you go through these problems, you will be
comfortable with:
• Probability axioms

• Rosen, chapter 7: Discrete Probability
• Chapter 7.1. An Introduction to Discrete Probability

• Expected values
• Conditional probability
• Baye’s Formula

• Chapter 7.2: Probability Theory
• Chapter 7.3 Bayes’ Theorem
• Chapter 7.4 Expected Value and Variance

• Independent Events
• Some discrete probability distributions

EXERCISES
Question 1
Consider the following simple experiment: A fair die is tossed, and its face value is observed. If the number on the
face value is even, value 1 is assigned to some random variable X. If, on the other hand, an odd number is observed,
value 0 is assigned to X.
(a) What is the range of X?
(b) Find probabilities P (X = 1) and P (X = 0).

Consider now the second simple experiment, where some coin is tossed three times. We assume that the tosses are
independent, and the probability of a head is p. Let Y be the random variable representing the number of heads
observed.
(a) What is the range of Y ?
(b) Find the probabilities P (Y = 0), P (Y = 1), P (Y = 2), and P (Y = 3).
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Question 2
Consider the experiment of tossing an honest coin repeatedly. Let the random variable X denote the number of
tosses required until the first head appears.
(a) Find and sketch the pmf pX (x) and the cdf FX (x) of X.
(b) Find:
(i) P (1 < X < 4)
(ii) P (X > 4)

Question 3
Consider a discrete random variable X whose pmf is given as:
(
1
, x = −1, 0, 1
pX (x) = 3
0, otherwise

(1)

Please find the mean and variance of X.
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Question 4
A lottery game offers $2 million to the grand prize winner, $20 to each of 10 000 second prize winner, and $4 to each of
50 000 third prize winner. The cost of the lottery is $2 per ticket. Suppose that 1.5 million tickets are sold. What is the
expected gain or loss of the ticket?

Question 5
A company sends millions of people an entry form for a sweepstakes accompanied by an order form for magazine
subscriptions. The first, second and third prizes are $10 000 000, $1 000 000, and $50 000, respectively. In order to
qualify for a prize, a person is not required to order any magazines, but has to spend 60 cents to mail back the entry
form. If 30 million people qualify by sending back their entry forms, what is a person’s expected gain or loss?

Question 6
An urn contains four balls numbered 2, 2, 5 and 6. If a person selects a set of two balls at random, what is the expected
value of the sum of the numbers on the balls?
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Question 7
When a pair of balanced dice are rolled and the sum of the numbers showing face up is computed, the result can be
any number from 2 to 12, inclusive. What is the expected value of the sum?

Question 8
A person pays $1 to play the following game. The person tosses a fair coin four times. If no heads occur, the person
pays an additional $2, if one head occurs, the person pays additional $1, if two heads occur, the person just loses the
initial dollar, if three heads occur, the person wins $3, and if four heads occur, the person wins $4. What is the
person’s expected loss or gain?

Question 9
One urn contains 12 blue balls and 7 white balls, and a second urn contains 8 blue balls and 19 white balls. An urn is
selected at random, and a ball is chosen from the urn.
(a) What is the probability that the chosen ball is blue?
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(b) If the chosen ball is blue, what is the probability that it came from the first urn?

Question 10
A drug-screening test is used in a large population of people of whom %4 actually use drugs. Suppose that false
positive rate is %3, and the false negative rate is %2. This a person who uses drugs tests positive %98 of the time, and
a person who does not use drugs tests negative %97 of the time.
(a) What is the probability that a randomly chosen person who tests positive for drugs actually uses drugs?
(b) What is the probability that a randomly chosen person who tests negative for drugs does not use drugs?

Question 11
A student taking a multiple-choice exam does not know the answers to two questions. All have five choices for the
answer. For one of the two questions, the student can eliminate two answer choices as incorrect, but has no idea
about the other answer choices. For the other question, the student has not clue about the correct answer at all.
Assume that whether the student chooses the correct answer on one of the questions does not affect whether the
students chooses the correct answer on the other question.
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(a) What is the probability that the student will answer both questions correctly?
(b) What is the probability that the student will answer exactly one question correctly?
(c) What is the probability that the student will answer neither question correctly?

Question 12
A company uses two proofreaders X and Y yo check a certain manuscript. X misses %12 of typographical errors,
and Y misses %15. Assume that the proofreaders work independently.
(a) What is the probability that a randomly chosen typographical error will be missed by both proofreaders?
(b) If the manuscript contains 1000 typographical errors, what number can be expected to be missed?
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Question 13
There are n persons in a room.
(a) What is the probability that at least two persons have the same birthday?
(b) Calculate this probability for n = 50.
(c) How large need should n be for this probability to be greater than 0.5?
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Question

Points

1

10

2

10

3

5

4

10

5

10

6

10

7

10

8

10

9

15

10

20

11

30

12

20

13

30

Total:

190

Score
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