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DEPARTMENT OF STATISTICS AND DEMOGRAPHY

MAIN EXAMINATION, 2014/15

COURSE TITLE: OPERATIONS RESEARCH I1

COURSE CODE: ST 408 .

TIME ALLOWED: THREE (3) HOURS

INSTRUCTION: ANSWER A TOTAL OF FOUR QUESTIONS

SECTION A: ANSWER BOTH QUESTIONS
SECTION B: ANY TWO QUESTIONS
ALL QUESTIONS CARRY EQUAL MARKS (25 MARKS)

SPECIAL REQUIREMENTS: SCIENTIFIC CALCULATORS AND STATISTICAL TABLES

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



SECTION A
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Question 1

Supreme Development Corporation (SDC) purchased land to be the site for a new luxury double storey
complex. The location provides a spectacular view of the surrounding countryside, including mountains
and rivers. SDC plans to price the individual units between E300, 000 and E1, 400, 000. PDC
commissioned preliminary architectural drawings for three different projects; one with 30 units, one with
60 units and one with 90 units. The financial success of the project depends on the size of the complex
and the chance event concerning the demand of the units. The statement of the decision problem is to
select the size of the new complex that will lead to the largest profit, given the uncertainty of the demand
for the units. The corresponding payoffs can be summarised as follows:

State of Nature
Decision Alternative Strong demand (s_1) Weak demand (s _2)
Small complex (d_1) 8 7
Medium complex (d- 2) 14 5
Large complex (d_3) 20 -9

The probability of strong demand = 0.8 and the probability of weak demand=0.2

The management of SDC is considering a six-month market research study designed to learn more about
the potential market’s acceptance of the SDC project. Management anticipates that the research study will
provide the following two results:
(1) Favourable report: A significant number of the individuals who were contacted expressed interest
in purchasing a SDC unit.

(2) Unfavourable report: Very few of the individuals contacted expressed interest in pufchasing a
SDC unit.

If the market study is conducted, then
P (Favourable report) = 0.77 and P (Unfavourable report) = 0.23

If the market report is favourable, then
P (strong demand given favourable report) = 0.94
P (weak demand given favourable report) = 0.06

If the market report is unfavourable, then
P (strong demand given unfavourable report) = 0.35
P (weak demand given unfavourable report) = 0.65

(a) On the basis of the above information, use the tree diagram to advise SDC on the best strategy

(20 marks)
(b) Based on your analysis, provide a corresponding risk profile for the optimal decision strategy.

(5 marks)



Question 2

(a) The following information is available on a particular item:
Annual usage = 12, 000 units; Ordering costs = $60 per order; item unit cost = $10; carrying cost is 10%

of unit cost of the item and lead time = 10 days. Assuming that there are 300 working days a year;
Determine:

(1)The economic order quantity and number of orders per year? (10 marks)

(ii) In the past two years, the usage rate has gone as high as 70 units per day. For a reordering system
based on the inventory level, what should be the safety stock? What should be the reorder level at this
safety stock? (5 marks)

(b) Trucks arrive at the loading dock of a wholesale grocery at the rate of 1.2 per hour. A single crew
consisting of two workers can load a truck in about 30 minutes. Crew members receive $50 per hour in
wages and fringe benefits, and trucks drivers reflect an hourly cost of $60. The manager is thinking of

adding another member to the crew. The service rate would then be 2.4 trucks per hour. Assume rates are
Poisson.

(1) Would the third crew member be economical? .
(ii) Would a fourth member be justifiable if the resulting service capacity were 2.6 trucks per hour?
(10 marks)
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SECTION B

Question 3

The following table gives the activities and other relevant information in a construction project.

Activity Normal time (Days) Crash time (Days) _ Normal cost (F) Crash cost (E)
1-2 20 17 600 720
1-3 25 25 200 200
2-3 10 8 300 440
2-4 12 6 400 700
3-4 5 2 300 420
4-5 10 5 300 600
4-6 5 3 600 900
5-7 10 5 500 800
6-7 8 3 400 700
(a) Draw the activity network of the project; " (8 marks)
(b) Find the earliest, latest times and slack for each activity; (12 marks)
(c) Using the above information, crash the activities step-by-step until all paths are critical.
(5 marks)



Page 4 of 5
Question 4

(a) City Cab Company identified 10 primary pickup and drop locations for cab riders in New York
City. In an effort to minimise travel time and improve customer service and the utilization of the
company’s fleet of cabs, management would like the cab drivers to take the shortest route between
locations whenever possible. Using the following network of roads and streets, what is the route a
driver beginning at location 1 should take to reach location 10? The travel times in minutes are
shown on the arcs of the network. Note that there are two one-way streets with the direction shown
by the arrows. (10 marks)

(b) The road system around the hotel complex from Node 1 to Node 11 is shown in the network
below. The numbers by the nodes represent the traffic flow in hundreds of cars per hour. What is
the maximum flow of cars from Node 1 to Node 11. (15 marks)
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Question 5

A wholesale manager sells packets of ginger biscuits at the following prices:

Quantity Unit Price
Less than 1000 packets E5.00
1000 -3 999 E4.95
4 000 -5 999 E4.90
6 000 or more E4.85

Ordering costs are E50, annual holding cost is 40 percent of the purchase price and monthly usage is 6
000 packets. Determine an order quantity that will minimize total cost and determine the minimum total

cost. (25 marks)

END OF EXAM!!
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