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Problem Set 6

The first 3 problems of this problem set are about Example 3d (p.217) in Chapter 5. “Consider
a random chord. What is the probability that the length of the chord will be greater than the
side of the equilateral triangle inscribed in that circle.” A third formulation of the problem
(described below), with yet another different answer, was presented in lecture. In problems 1,2,
and 3, you are asked to find the probability density function (PDF) of the length of the chord
(or half the length of the chord) and its expected value for each of the 3 different formulations
and verify the answers. Without loss of generality, you may assume a radius = 1 for the circle.
The length of the inscribed triangle is

√
3. For simplicity, you may find the PDF for half the

length of the chord.

Problem 1 Random Chord Formulation 1

For any radius in the circle, pick a point uniformly on the radius. This point is the midpoint
of a unique chord. Verify (by finding the PDF of the chord and integrating the PDF over the
appropriate region) that the probability that event A, the chord is greater than the length of
the inscribed triangle, is equal to 1/2. Also find the expected length of the chord.

Problem 2 Random Chord Formualtion 2

Choose a point uniformly on the circumference of the circle. Choose another point uniformly on
the circumference of the circle. These two points uniquely determine a chord. Find the PDF of
the length of the chord, its expected value, and verify that P(A)=1/3.

Problem 3 Random Chord Formulation 3

Choose a point uniformly distributed within the circle. This point is the midpoint of a unique
chord. Find the PDF of the length of the chord, its expected value, and verify that P(A)=1/4.

Problem 4 Airline Seats

Customers labeled #1 through 100 enter a 100 seat passenger airplane sequentially to be seated.
The seats are labeled 1 through 100. Customers 1 through 5 pick an empty seat to sit in with
uniform probability. When customer i, i = 6, 7, . . . , 100 enters the plane, he first checks if seat i
is occupied. If seat i is empty, he sits in seat i. If seat i is occupied, then customer i picks any
of the remaining empty seats with uniform probability. What is the probability that customer
100 sits in seat #100?

Problem 5 Chapter 5, #27

Problem 6 Chapter 5, #32

Problem 7 Erlang Distribution

Suppose that bus arrivals are exponentially distributed with parameter λ = 1/2 hour. Give the
PDF and the expected wait time for the fifth bus arrival.

1


