KEY REVIEW

True-False Questions
_____
1.
Queues occur in a wide range of activities affecting many types of users 



and resources.

_____
2.
Queuing theory is used only in manufacturing environments.

_____
3.
Source populations in a service system can be drawn from a finite or an 


infinite
population.

_____
4.
A single arrival may be thought of as one unit.

_____
5.
Waiting line formulas generally require an arrival rate.

_____
6.
Gas stations, loading docks, and parking lots have unlimited line capacity.

_____
7.
The single channel, multiphase waiting line structure is the simplest type.

_____
8.
The service rate is the capacity of the server in number of units per time 


period.

_____
9.
Most waiting line problems are very simple to solve.

_____10.
Computer simulations are used to solve waiting line problems.

Multiple-Choice Questions

_____11.
Queuing theory is used in:




A.
Manufacturing and service facilities




B.
Primarily in manufacturing facilities




C.
Primarily in service facilities




D.
None of the above

_____12.
Which of the following is not a characteristic of a finite population?




A.
The size of the customer pool is limited.




B.
At times, a line will form.




C.
When a customer requires service, the size of the population is 



reduced.




D.
A customer returning from service does not significantly affect the



system probabilities.

_____13.
Which of the following is not an arrival characteristic of queue members?




A.
Pattern of arrivals




B.
Size of arrival units




C.
Degree of patience




D.
Size of the service facility

_____ 14.
Variable or random distribution patterns of arrivals occur in:




A.
Exponential distributions




B.
Poisson distributions




C.
Neither A. nor B.




D.
Both A. and B.

_____ 15.
Impatient arrivals:




A.
Survey both the service facility and the length of the line




B.
Survey the service facility




C.
Survey the length of the line




D.
Wait as long as necessary

_____ 16.
The most popular queuing discipline or priority rule is:




A.
Reservations first




B.
Emergencies first




C.
Highest-profit customer first




D.
First come, first serve

_____
17.
Factors affected by the choice of priority service rule include:




A.
The average waiting time




B.
The number of customers in line




C.
The range of variability in waiting time




D.
The efficiency of the service facility




E.
All of the above

_____   18.
Car washing services, performed in a fairly uniform sequence, is an example of which of the following waiting line structures?




A.
Single channel, single phase




B.
Single channel, multiphase




C.
Multichannel, single phase




D.
Multichannel, multiphase

_____
 19.
To determine the average utilization of a service provider, divide the 
arrival rate per hour by:




A.
Number of customers served per hour




B.
The average number of customers in the waiting line




C.
The average number of customers in the system




D.
None of the above

_____  20.
If a bank teller can service customers at the rate of one every three minutes, and management estimates that customers will arrive at the rate of 15 per hour, the average utilization rate of the bank employee is:




A.
90 percent




B.
75 percent




C.
85 percent




D.
50 percent

Problems



21.
As an added convenience to customers, MediQuick, a new health care provider has added a drive-up window for allergy and flu shots as well as automated serum retrieval for its regular drive-up allergy customers.  It has been estimated that customers will arrive at the drive-up window according to a Poisson distribution at an average of one every 50 seconds.  The automated retrieval system requires 45 seconds to locate and prepare a shot using a customer’s specialized serum.  To help determine the amount of space needed for the line at the drive-up at new franchises, MediQuick would like to know the expected average time in the system, the average line length (in cars), and the average number of cars in the system (both in line and at the window).   

22. Scrub-a-dub Doggie operates a fast dog washing service for busy people and only operates on weekends.  On a typical Saturday, customers with their owners arrive at a rate of three per hour, and the fast shampoo job is performed at an average rate of one every 15 minutes.  The bathers operate as a team and serve one dog at a time.  (Assuming Poisson arrivals and exponential service, find:

a. The Utilization of the Scrub-a-dub Doggie team:  (Hint:  Remember to convert both times to hourly measures - three dogs per hour arrival, and 4 dogs per hour service).

b. The average number of pets in line for bathing:

c. The average time a pet waits before it is washed:


d. The total time it takes to go through the bathing service process including          waiting time and bathing service time:

