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INSTRUCTIONS TO CANDIDATES

a) Answer ALL questions from section A(Compulsory)

b) Answer ANY TWO questions from section  B

SECTION A (30 Marks) - Compulsory
 Question One
a) You are performing a cohort study.  If the probability of developing a certain disease in the exposed group is 0.05 for the study duration, then if you randomly sample 500 exposed people, how many do you expect to develop the disease?                                    (3 Marks)
b) Distinguish the following terms
i) Deterministic  system and stochastic system
ii) Validation and verification testing of a model.                                              (4 Marks)
c)  Define the following terms:-                                     
i) state variable

ii) random variable
iii) event list                                                                                                       (3 Marks)
d) Consider a simple single queuing system that starts at time t=0. The inter-arrival and service times of the first five customers are shown below;-

	customer
	Inter arrival times(mins)
	Service times(mins)

	1
	1.0
	4.0

	2
	3.0
	1.8

	3
	1.2
	0.5

	4
	4.0
	3.0

	5
	0.5
	9.0


      Simulate this system for the first five customers and hence estimate;-

i) the average delay in queue;
ii) the average number of customers in the queue at any time;                  
iii) The server utilization rate.                                                                           ( 9 Marks)
e) Distinguish between discrete random variable and continuous random variable

                                                                                                                           (4 Marks)
f) Starting with the integer 2345, generate three random numbers using mid square method. 
                                                                                                                                (3 Marks)
g)   Discuss any two methods of testing randomness of numbers.                             (4 Marks)
SECTION B (40 marks)- Answer any Two Questions
Question Two 
a) Explain three model development levels applicable to discrete event models.      (6 Marks)
b) Use congruential multiplication random number generator with a= 7, m = 113, and seed = 79471 to generate the first five variates on the [0, 1] interval.                                (5 Marks)
c) You are conducting a study on relationship between smoking and lung cancer. If the probability of being a smoker among lung cancer cases is 0.6, determine 
i) the probability that in a group of 8 cases you have 2 smokers;                   (3 Marks)
ii) the expected value and variance of the number of smoke                           (6 Marks)
Question Three 
a) State two types of simulation languages.                                                                (2 Marks)
b) Discuss four steps to be followed when conducting a simulation study.                 (8 Marks)
c) Discuss five properties that sequences produced by an acceptable pseudo random number must have.                                                                                               (10 Marks)
 Question Four 
a) A bank’s systems administrator would like to install new automated teller machines for the newly opened branch. Before installation he had to model the system.

i) Discuss two advantages of using mathematical model over physical model in the study.                                                                                                           (4 Marks)
ii) State three disadvantages of direct experimentation in the study of such systems.

                                                                                                                                (3 Marks)
b)  An ATM service point contains 2 ATM machines. During the lunch hour of a working day, a customer arrives after every one minute. Customers take 1.5 minutes using the ATM machine. All customers use the same queue. Assuming that this is a deterministic model, answer the following questions.
a)  Develop a simulation model (using a table or a linear illustration) for the system for the first ten minutes.                                                                                            (10 Marks)
b) Determine the number of customers served per minute.                                 (3 Marks)
END
