
Homework 2 for graduates, Due 02/20

Write up your solutions neatly and coherently. Show all work to qualify for full credits

1. (10 points) You are given that claim counts follow a non-homogeneous Poisson process
with λ(t) = e−t. Find the probability of less than two claims between time 2 and 3.

2. (10 points) Suppose that N = {Nt}t≥0 is a homogeneous Poisson process with rate λ = 3.
Find P (N3 = 2|N7 = 5).

3. (10 points) X and Y are independent exponential random variables with parameters
λ1 = 2 and λ2 = 8 respectively. Find the expected value of X conditional on 1 < X < Y .

4. (10 points) The time X to wait in line is an exponential distributed random variable with
mean 5 minutes. Find the probability that the total waiting time will be longer than 30
minutes from the time that individual arrived in line, given that the wait has already been
20 minutes.

5. (10 points) John calls a customer service center with 3 servers. All servers are busy at the
time of the call. Therefore John is placed in a queue in which there is already one waiting
customer Tim. The next available server will first handle Tim’s call. Then it will be John’s
turn. You are given:

• Service times are exponentially distributed and independent.

• Server 1 handles calls in 3 minutes on average.

• Server 2 handles calls in 4 minutes on average.

• Server 3 handles calls in 6 minutes on average.

Find the expected total waiting plus service time, in minutes, until John is finished.

6. (10 points) You arrive at a bus station at exactly 8:30 am and you have the option of
either taking Line 1 or Line 2 to bring you to your destination. Buses along Line 1 and Line
2 arrive independently both according to a Poisson process. On the average, one Line 1 bus
arrives every 15 minutes and one Line 2 bus arrives every 10 minutes. If you board Line 1,
it will take you 8 minutes to reach your destination. If you board Line 2, it will take you 20
minutes to reach your destination. You decide to take the first bus that arrives. Find the
expected length of time in minutes that will take you to reach your destination.
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7. (10 points) You are given that the number of gold nuggets found per day on a property
follows a Poisson process. The expected number of nuggets found in a 30 day time period
is 15. Find the probability that the time between finding the 8th and 9th nuggets will be
greater than 3 days.

8. (10 points) You are given that claims are reported according to a homogeneous Poisson
process. Starting from time zero, the expected waiting time until the second claim is three
hours. Calculate the standard deviation of the waiting time until the second claim.

9. (10 points) A call center currently has 2 representatives and 2 interns who can handle
customer calls. If all representatives including interns are currently on a call, an incoming
call will be placed on hold until a representative or intern is available. You are given the
following information:

• For each representative, the time taken to handle each call is given by an exponential
distribution with a mean value equal to 1.

• For each intern, the time taken to handle each call is given by an exponential distri-
bution with mean 2.

• Handle times are independent.

A customer calls the call center and is placed on hold, and is the first person in line. Find
the expected time to complete the call (including both hold time and service).

10. (10 points) You are given the following information:

• Buses arrive according to a Poisson process at a rate of 5 per hour.

• Taxis arrive according to a Poisson process at a rate of 10 per hour.

• The arrival of buses and taxis are independent.

• You get a ride to work from either a bus or a taxi, whichever arrives first.

Find the probability you will have to wait more than 10 minutes for a ride to work.
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