
HOMEWORK 6

Math 461: Probability Theory

Due date: March 9, 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.

(1) A student is getting ready to take an important oral examination and is concerned about the possibility of
having an “on” day or an “off” day. He figures that if he has an on day, then each of his examiners will
pass him, independently of each other, with probability .8, whereas if he has an off day, this probability will
be reduced to .4. Suppose that the student will pass the examination if a majority of the examiners pass
him. If the student feels that he is twice as likely to have an off day as he is to have an on day, should he
request an examination with 3 examiners or with 5 examiners?

(2) Let X be a random variable with PMF

pX(k) = c

(
n

k

)
pk for k = 0, 1, . . . , n.

Find the value of c. Identify the distribution of X and find its mean and variance.

(3) A certain typing agency employs 2 typists. The average number of errors per article is 3 when typed by the
first typist and 4.2 when typed by the second. If your article is equally likely to be typed by either typist,
approximate the probability that it will have no errors.

(4) Suppose that the number of accidents occurring on a highway each day is a Poisson random variable with
parameter λ = 3.
(a) Find the probability that 3 or more accidents occur today.
(b) Repeat part (a) under the assumption that at least 1 accident occurs today.

(5) The probability of being dealt a full house in a hand of poker is approximately .0014. Find an approximation
for the probability that, in 1000 hands of poker, you will be dealt at least 2 full houses.

(6) Two athletic teams play a series of games; the first team to win 4 games is declared the overall winner. Sup-
pose that one of the teams is stronger than the other and wins each game with probability .6, independently
of the outcomes of the other games. Find the probability, for i = 4, 5, 6, 7, that the stronger team wins the
series in exactly i games. Compare the probability that the stronger team wins with the probability that it
would win a 2-out-of-3 series.

(7) In the Banach matchbox problem, find the probability that, at the moment when the first box is being
found empty (as opposed to one of them being emptied), the other box contains exactly k matches.

(8) An urn contains 4 white and 5 black balls. We randomly choose 4 balls. If 2 of them are white and 2 are
black, we stop. If not, we replace the balls in the urn and again randomly select 4 balls. This continues
until exactly 2 of the 4 chosen are white. What is the probability that we shall make exactly n selections?

(9) Suppose that 10 balls are put into 5 boxes, with each ball independently being put in box i with probability

pi,
∑5

i=1 pi = 1.
(a) Find the expected number of boxes that do not have any balls.
(b) Find the expected number of boxes that have exactly 1 ball.

(10) Suppose that the distribution function of X is given by

F (b) =



0 b < 0,

b/4 0 ⩽ b < 1,

(b+ 1)/4 1 ⩽ b < 2,

11/12 2 ⩽ b < 3,

1 3 ⩽ b.

(a) Find P(X = i), i = 1, 2, 3.
(b) Find P(1/2 < X < 3/2).
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