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DEPARTMENT OF STATISTICS AND DEMOGRAPHY

MAIN EXAMINATION, 2010/11

COURSE TITLE: OPERATIONS RESEARCH II
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 STATISTICAL TABLES

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

(@) A steel manufacturing company has three options with regard to production (i) produce
commercially (ii) build pilot plant (iii) stop producing steel. Management has estimated that their pilot
plant if built has a 0.8 chance of high yield and 0.2 chance of low yield. If the pilot plant does show a high
yield, management assigns a probability of 0.75 that the commercial plant will also have a high yield. If
the pilot plant shows a low yield, there is only 0.1 chance that the commercial plant will show high yield.
Management’s best assessment of the yield on a commercial-sized plant without first building a pilot
plant has a 0.6 chance of high yield. A pilot plant will cost E300, 000. If company obtain high yield, E12,
000, 000 would be earned and if low yield results, company will suffer a loss of E1, 200, 000. Find the
optimal decision for the company. (20 marks)

Question 2

A. Consider the simplified list of activities and predecessors that are involved in Building a house.
Table 1:

Activity Description Immediate predecessor Duration (Days)

Build foundation
Build walls and ceiling
Build roof

Do electrical wiring
Put in windows

Put on siding

paint house
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The project network has been drawn for you.
(a) Calculate
@) the earliest and latest starting and finishing times
(i)  Determine project duration and identify the critical path. (13 marks)

(c) What is the probability of completing the house in 23 days? , (7 marks)

Activity Standard deviation
0.70

0.90

0.62

1.90

0.5

0.9

0.7
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B. Suppose that by hiring additional workers, the duration of each activity can be reduced. The costs per
day of reducing the duration of the activities are given in the Table 2 below.

Prepare a crash schedule and state the total cost of completing the house within 20 days? Indirect costs
are $70 per day.

(20 marks)
Table 2:
Activity Cost per day of reducing Maximum possible reduction in duration
duration of activity (§) of activity (days)
A (Build foundation) 30 2.
B (Build walls & ceiling) 15 3
C (Build roof) 20 1
D (Electrical wiring) 40 2
E (Put in windows) 20 2
F (Put on siding) 30 3
G (Paint house) 40 1
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Question 3

(a) Buhle Betfu Corporation is both a producer and user of brass couplings. The firm operates 220 days a
year and uses coupling at a steady rate of 50 per day. Couplings can be produced at a rate of 200 per day.
Annual storage cost is $1.00 per coupling, and machine setup cost is $35 per run.

(i) Determine the economic run size. (3 marks)
(ii) Approximately how many runs per year will there be? (3 marks)
(i11) Compute the maximum inventory level. (3 marks)

(b) Nhlangano Health Centre stocks a “code blue” resuscitation kit that has a normally distributed demand
during the reorder period. The average demand during reorder period is 350 kits, and the standard
deviation is 10 kits. The administrator wants to follow a policy that results in stockouts only 5% of the
time.

(i) What is the appropriate Z-value? (2 marks)
(i) How much safety stock should the centre maintain? (2 marks)
(ii1) What reorder point should be used? (2 marks)

(c) The average daily demand for Apple iPods at a Circuit Town store is 15, with a standard deviation of 5
units. The lead time is constant at 2 days. Find the reorder point if management wants a 90% service level.
How much of this is safety stock? (5 marks)

Question 4

(a) An L&G distributor currently employs one worker whose job is to load bricks on outgoing company
trucks. An average of 24 trucks per day or 3 per hour, arrive at the loading bay, according to a Poisson
distribution. The worker loads them at a rate of 4 trucks per hour, following an approximately exponential
distribution in his service times. :

L&G believes that adding a second brick loader will substantially improve the firm’s productivity. He
estimates that a two-person crew at the loading Bay will double the loading rate from 4 trucks per hour to
8 trucks per hour.

(i) Analyse the effect on the queue of such a change and compare the results to those achieved with one
worker. (15 marks)

(b) Truck drivers working for L&G earn an average of $10 per hour. Brick loaders receive about $6 per
hour. Truck drivers waiting in the queue or at the loading bay are drawing a salary but are productively
idle and unable to generate revenue during that time. What would be the hourly cost savings to the firm if
it employs 2 loaders instead of 17 (5 marks)
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Question 5

The network represents streets of a city with the indicated number of cars per hour that can travel these
streets. Find the maximum number of cars that could travel per hour though this system. How many cars
would travel on each street (arc) to allow this maximum flow? (20 marks)

END OF EXAM!!
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Note: Use 0.4999 for z values above 3.09.
Source: Frederick Mosteller and Robert E. K. Rourke, Sturdy Statistics, Table A-1 (Reading, Mass.: Addison-Wesley, 1973). Reprinted with

permission of the copyright owners.
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