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DEPARTMENT OF STATISTICS AND DEMOGRAPHY

MAIN EXAMINATION, 2011/12

COURSE TITLE: OPERATIONS RESEARCH 1
COURSE CODE: ST 408

TIME ALLOWED: TWO (2) HOURS

INSTRUCTION: ANSWER ANY THREE QUESTIONS

ALL QUESTIONS CARRY EQUAL MARKS (20 MARKS)

SPECIAL REQUIREMENTS: SCIENTIFIC CALCULATORS AND GRAPH PAPER

DO NOT OPEN THIS PAGE UNTIL PERMISSION HAS BEEN GRANTED BY THE
INVIGILATOR
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Question 1

Customer’s arrivals at Bubu’s gas station follow a Poisson process with mean arrival rate of one customer
every 4 minutes and the service time follow an exponential distribution with mean service time of 2.5
minutes per customer.

(a) What is the probability that at anytime the gas station will be idle?
(b) What is the average number of customers in the system?

(c) What is the average queue length?

(d) What is the average time a customer spends in the system?

(e) What is the average time a customer waits in the line to be served?

(20 marks)

Question 2

The Wilson Publishing Company produces books for the retail market. Demand for a current book is
expected top occur at a constant annual rate of 7200 copies. The cost of one copy of the book is E14.50.
The holding cost is based on an 18% annual rate, and production setup costs are E150 per setup. The
equipment on which the book is produced has an annual production volume of 25000 copies. There are
250 working days per year and the lead time for a production run is 15 days. Use the production lot size
model to compute the following values:

(a) Minimum-cost production lot size;

(b) Number of production runs per year;

(c) Cycle time;

(d) Length of production run;

(e) Total annual cost;

() Re-order point.

(20 marks)
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Question 3

(a)Vuka Utentele Construction is in the process of installing power lines to a large housing development.
Sipho Ndlovu, the project manager wants to minimise the total length of wire used, which will minimise
his costs. The housing development is as shown below. Each house has been numbered, and the distances
between houses are given in hundreds of metres. What do you recommend?

14

(b) Nhlangano City Council is considering making several of its streets one-way. What is the maximum
number of cars per hour that can travel from east to west ?
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Insika Production was in the final design phases of its new film, Killer Worms, to be released next
summer. Market Wise, a firm hired to coordinate the release Killer Worms toys, identified 16 critical tasks
to be completed before the release of the film. The tasks are as follows :

Activity Immediate Predecessor Optimistic Time Most Likely Time Pessimistic Time
Task 1 - 1 2 4
Task 2 - 3 35 5
Task 3 - 10 12 13
Task 4 - 4 5 7
Task 5 - 2 4 5
Task 6 Task 1 6 7 8
Task 7 Task 2 2 4 5.5
Task 8 Task 3 5 7.7 9
Task 9 Task 3 9.9 10 12
Task 10 Task 3 2 4 5
Task 11 Task 4 2 4 6
Task 12 Task 5 2 4 6
Task 13 Task 6,7,8 5 6 6.5
Task 14 Task 10,11,12 1 1.1 2
Task 15 Task 9,13 5 7 8
Task 16 Task 14 3 7 9

(a) How many weeks in advance of the film releases should Market Wise start its marketing campaign?
What are the critical activities ?

(b) If tasks 9 and 10 were not necessary, what impact would this have on the critical path and the number
of weeks needed to complete the marketing compaign ?

(20 marks)
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Question 5

~ An oil company must decide whether or not to drill an oil well in a particular area. The decision maker
believes that the area could be dry, reasonably good or a bonanza, with the respective probabilities 0.35,
039 and 0.26. If the well is dry, no revenue is generated. If the well is reasonably good, the expected
revenue is E86, 752.00. If the well is a bonanza, the expected revenue is E250, 050.00. In any case, the
cost of drilling the well is E43, 500.00. At a cost of E19, 500.00, the company can take a series of seismic
surveys that usually help determine the underlying geological structure of the site. These experiments will
disclose whether there is no structure, open structure or closed structure, denoted by I;, I and I5
respectively. Let S1=dry well, S2 = reasonably good well, and S3 = bonanza. Past experience has shown
the following conditional probabilities:

P, |8)=045 P(1,|S,)=031 P(1,|S,)=024
P(1,18,)=0.30;P(,]|S,)=049 P(;]8,)=021
P(1,|S,)=025 P(,|S;,)=0.15 P(,|8,)=0.60

(a) Draw and label the decision tree for the above problem

(b) Evaluate the decision tree
(c) What is the best decision to be made under the above conditions?

[Hint: P (I,) = 0.34. P (I,) = 0.35, P (I5) = 0.31
P(S,|1)=04632 P(S,|1)=03088 P(S,|I,)=02571

P(S,|1,)=03454 P(S,|1,)=05460 P(S,|1,)=0.1671
P(S,11,)=02013  P(S,|1,)=0.1761 P(S,| L) =0.5032]

(20 marks)

END OF EXAM!!
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