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Question One (Compulsory)

a) Explain in details the following human behavior encountered in queues:
(i) Balking
(ii) Renaging 
(iii) Jockeying (6 marks)

b) Name and explain the THREE main factors that characteristics the input source of a queue
(10 marks)

c) In relation to queue configuration briefly describe the queuing process (4 marks)
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d) (i)  Explain the ‘shock wave’ method used in traffic flow studies (5 marks)
(ii)  Name and briefly explain the TWO categories in which queue discipline is divided into

(5 marks)

Question Two

a) In reference to the queuing systems describe ‘saturation and under-saturation’ (5 marks)

b) A Supermarket has a mean arrival rate of 4 persons per minute and a service rate of 5 persons per
minute. Using the information given below calculate the characteristics of the system using a M/M/1
model by determining:

(i) Mean number of persons in the system (L)
(ii) Mean time in the queuing system (W)
(iii) Mean time in the queue (Wq)
(iv)Percentage idle time (I) (15 marks)

Question Three

a) In relation to traffic arrival to a facility explain the following:
(i) Static arrival
(ii) Dynamic arrival (10 marks)

b) The size of calling population can be classified into THREE categories. Name and explain them in
details (10 marks)

Question Four

a) The pattern of arrival at a system is categorized into two. Name and explain them (10 marks)

b) Customers arrive at a ticket counter at a rate of 150 persons per hour at 3.00pm. After 20 minutes the
arrival rate declines to 30 persons and continues for 10 minutes. If the time required to serve one
customer is 10 minutes describe the performance of the queue (10 marks)

Question Five

a) In  reference  to  a  signalized  intersection  explain  the  deterministic  queuing analysis.  Support  your
explanation with a sketch (15 marks)

b) Briefly describe Traffic Engineering and outline the fundamental flow characteristics of traffic and
associated analytical techniques that are essential in planning, design and operation of transportation
systems (5 marks)
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