
HOMEWORK 4

Math 461: Probability Theory

Due date: February 16, 2023

Each problem is worth 10 points and only five randomly chosen problems will be graded. Please indicate whom
you worked with, it will not affect your grade in any way. The link to upload the solution is available in Canvas.

(1) An urn contains 5 white and 10 black balls. A fair die is rolled and that number of balls is randomly chosen
from the urn.
(a) What is the probability that all of the balls selected are white?
(b) What is the conditional probability that the die landed on 3 if all the balls selected are white?

(2) Consider two boxes, one containing 1 black and 1 white marble, the other 2 black and 1 white marble. A
box is selected at random, and a marble is drawn from it at random.
(a) What is the probability that the marble is black?
(b) What is the probability that the first box was the one selected given that the marble is white?

(3) Die A has 4 red and 2 white faces, whereas die B has 2 red and 4 white faces. A fair coin is flipped once.
If it lands on heads, the game continues with die A; if it lands on tails, then die B is to be used.
(a) Show that the probability of red at any throw is 1/2.
(b) If the first two throws result in red, what is the probability of red at the third throw?
(c) If red turns up at the first two throws, what is the probability that it is die A that is being used?

(4) Suppose that you continually collect coupons and that there are m different types. Suppose also that each
time a new coupon is obtained, it is a type i coupon with probability pi, i = 1, 2, . . . ,m. Suppose that you
have just collected your n-th coupon. What is the probability that it is a new type?
Hint: Condition on the type of the n-th coupon.

(5) A simplified model for the movement of the price of a stock supposes that on each day the stock’s price
either moves up 1 unit with probability p or moves down 1 unit with probability 1 − p. The changes on
different days are assumed to be independent.
(a) What is the probability that after 2 days the stock will be at its original price?
(b) What is the probability that after 3 days the stock’s price will have increased by 1 unit?
(c) Given that after 3 days the stock’s price has increased by 1 unit, what is the probability that it went
up on the first day?

(6) A true-false question is to be posed to a husband-and-wife team on a quiz show. Both the husband and
the wife will independently give the correct answer with probability p. Which of the following is a better
strategy for the couple?
(a) Choose one of them and let that person answer the question.
(b) Have them both consider the question, and then either give the common answer if they agree or, if they
disagree, flip a coin to determine which answer to give.

(7) A and B play a series of games. Each game is independently won by A with probability p and by B with
probability 1− p. They stop when the total number of wins of one of the players is two greater than that
of the other player. The player with the greater number of total wins is declared the winner of the series.
(a) Find the probability that a total of 4 games are played.
(b) Find the probability that A is the winner of the series.

(8) An urn contains 12 balls, of which 4 are white. Three player—A,B, and C—successively draw from the
urn, A first, then B, then C, then A, and so on. The winner is the first one to draw a white ball. Find the
probability of winning for each player if
(a) each ball is replaced after it is drawn;
(b) the balls that are withdrawn are not replaced.

(9) Consider the following 9 door version of the Monty Hall problem. There are 9 doors, behind one of which
there is a car (which you want), and behind the rest of which there are goats (which you don’t want).
Initially, all possibilities are equally likely for where the car is. You choose a door. Monty Hall then opens
4 goat doors, and offers you the option of switching to any of the remaining 4 doors.

Assume that Monty Hall knows which door has the car, will always open 4 goat doors and offer the
option of switching, and that Monty chooses with equal probabilities from all his choices of which goat
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doors to open. Should you switch? What is your probability of success if you switch to one of the remaining
4 doors?
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