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DEPARTMENT OF STATISTICS AND DEMOGRAPHY 

MAIN EXAMINATION, 2016/17 

COURSE TITLE: 	 OPERATIONS RESEARCH II 

COURSE CODE: 	 ST 408 

TIME ALLOWED: 	 THREE (3) HOURS 

INSTRUCTION: 	 ANSWER SECTION A AND ANY THREE QUESTIONS IN 
SECTIONB 

SPECIAL REQUIREMENTS: 	 SCIENTIFIC CALCULATORS AND STATISTICAL TABLES 

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

(a) Building a backyard swimming pool consists of nine major activities. The activities and their 
immediate predecessors are shown. Develop the project network. 
Activity ABC D E F G H I 
Immediate Predecessor A, B A, B B C D D,F E,G,H 

(5 marks) 
(b) Assume that the activity time estimates (in days) for the swimming pool construction project are 

as follows: 

ACTIVITY OPTIMISTIC MOST PROBABLE PESSIMISTIC 
A 
B 
C 
D 
E 
F 
G 
H 
I 

3 
2 
5 
7 
2 
1 
5 
6 
3 

5 
4 
6 
9 
4 
2 
8 
8 
4 

6 
6 
7 
10 
6 
3 
10 
10 
5 

Determine the following: 
(a) The expected activity time and variance of the expected activity time for each activity. 
(b) The ES, LS, EF and LF values for each activity. 
(c) The slack for each activity and the critical path for the project 
(d) The probability that the project will be completed in 25 days or fewer days. 

(12+12+6+5 marks) 

SECTIONB 
Question 2 

Determine the maximum flow for the following network. 
11!.11 
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(20 marks) 

2 




Page 3 of 4 
Question 3 

(a)Larry is considering investing some money that he inherited. The following payoff table gives the 
profits thatwould be realised during .the next year for each of three investment alternatives considered: 

State of Nature 
Decision Alternative Good Economy Poor Economy 

--Stock market 80,000 .20,000 
Bonds 30,000 20,000 
CDs 23,000 23,000 
Probability O.S O.S 

(i) What is the maximax decision? 
(ii) What is the maximin decision? 
(iii)What is the minimax regret decision? 
(iv) What decision would maximise expected profits? 
(v) What is the maximum amount that should be paid for a perfect forecast of the economy? 

(2+2+3+2+2 marks) 

(b) In the past few years, the traffic problems in a certain town have gotten worse. Now Dlovunga street is 
congested about half of the time. The normal travel time to work for Musa is only IS minutes when 
Dlovunga street is used and there is no congestion. With congestion, however, it takes Musa 40 minutes 
to get to work. If Musa decides to take the Highway, it takes him 30 minutes regardless of the traffic 
conditions. Musa's utility for travel time is: U(lS minutes) = 0.9, U(30 minutes) 0.7 and U(40 minutes) 

0.2. 
(i) Which route will minimise Musa's expected travel time? 
(ii) Which route will maximise Musa's utility? 
(iii) When it comes to travel time, is Musa a risk seeker or a risk avoider? (3+3+3 marks) 

Question 4 

(a) The fol1owing 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: 


(i)The economic order quantity and number of orders per year? (8 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? (2 marks) 

(b) Trucks arrive at the loading dock of a wholesale grocery at the rate of 1.2 per hour. A single crew 
consisting oftwo workers can load a truck in about 30 minutes. Crew members receive $SO 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. 
(i) 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) 

3 



Page 4 of 4 

Question 5 


A wholesale manager sells packets of snacks at the following prices: 


Quantity Unit Price 
Less than 1000 packets E5.00 
1000-:.:.3999 E4.95 
4000 ­ 5 999 E4.90 
6000ormore E4.85 

Ordering costs are ESO, 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. (20 marks) 

END OF EXAM!! 
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Standard Normal Probabilities 

Table entry for z is the area under the standard normal curve 
to the left of z. 

;; .00 .01 .02 .03 .04 .05 .06 .07 .08 . .09 

0.0 .5000 .5040 .5080 .5120 .5160 .5199 .5239 .5279 .5319 .5359 


0.2 .5793 .5832 .5871 .5910 .5948 .5987 .6026 .6064 .6103 .6141 


2.0 .9772 .9778 .9783 .9788 .9793 .9798 .9803 .9808 .9812 .9817 


2.2 .9861 .9864 .9868 .9871 .9875 .9878 .9881 


2.4 .9918 .9920 .9922 .9925 .9927 .9929 .9931 .9932 .9934 .9936 


3.2 .9993 .9993 .9994 .9994 .9994 .9994 .9994 .9995 .9995 .9995 


3.4 .9997 .9997 .9997 .9997 .9997 .9997 .9997 .9997 .9997 .9998 




Standard Norma[ Probabilities 

Table entry for z is the area under the standard normal curve 
to the left of z. 

z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09 

-3.4 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0002 

-2.8 .0026 .0025 .0024 .0023 .0023 .0022 .0021 .0021 .0020 .0019 


-0.6 .2743 .2709 .2676 .2643 .2611 .2578 .2546 .2514 .2483 .2451 


-0.2 .4207 .4168 .4129 .4090 .4052 .4013 .3974 .3936 .3897 .3859 


-0.0 .5000 .4960 .4920 .4880 .4840 .4801 .4761 .4721 .4681 .4641 



