UNIVERSITY OF SWAZILAND _ Page 1 of 4

DEPARTMENT OF STATISTICS AND DEMOGRAPHY

MAIN EXAMINATION, 2008/9

COURSETITLE:  OPERATIONS RESEARCHII

COURSE CODE: st
TIME ALLOWED: TWO (2) HOURS

INSTRUCTION: ANSWER ANY FOUR QUESTIONS

ALL QUESTIONS CARRY EQUAL MARKS (15 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) Sifuba Investment uses 48, 000 rubber wheels per year for manufacturing its popular toy truck toy
series. The firm makes its own wheels, which it can produce at a rate of 800 per day. The toy trucks are

e esettivted unifornty-over the-entire year. Carrying cost is E1 per wheel a year. Set-up cest for a
production run of wheels is E45. The firm operates 240 days per year. Determine the:

) Optimum run size.
(ii)  Minimum total annual cost for carrying and set-up.
(i)  Cycle time for the optimal run size and run time.

. (3+3+3marks)

(b) A manager of a construction supply house determined from historical records that demand for sand
during lead time averages 60 tons. In addition, the manager determined that that demand during lead time
could be described by a normal distribution with a mean of 60 tons and a standard deviation of 3 tons.
Calculate the following, assuming that the manager is willing to accept a stock-out risk of no more than
3%:

@ What value of z is appropriate?

(ii) How much safety stock should be held?

(iii)  What reorder point should be used?

: (2+2+2 marks)

Question 2

A major consumer goods manufacturer wishes to decide which of two new products to bring out in the
market and what level of advertising to use. The profit table for these products is as follows (Profits are in

thousands of Emalangeni)
Demand Product 1 Product 2
A Ar As Ay Ay ‘ Aj
Si: High 140 160 200 200 210 230
S,: Average 100 130 160 160 170 190
S3: Low 80 120 140 120 130 140
The Prior probability distributions of demand are: _ -
S; Product1 ' Product 2
P(Si) P(Si)
Si 04 _ 0.2
Sz 0.5 ' 0.2
S3 0.1 0.6
(a) Which product and advertising level would you recommend? (10 marks)
(b) What is the expected value of perfect information for each product? (5 marks)
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Question 3

Estimated times of the jobs of a project are given below:

Job: | A B C D E F G H I

ot

K L
4 17

Time: | 13 5 |8 10 9 7 7 12 8§ |9

The constraints governing the jobs are as follows:

" "A’ahd B afe start jobs; A controls C; D and E; B controls F and J; G depends on C; H depends on D; I and--—- . -

L are controlled by E and F, K depends on J; L is also controlled by K; G, H, I and L are the last jobs.

(a) Draw an (AOA) network diagram for this project,

(b) Determine slack for each activity and

; (c) Find the project duration and the critical path. -~
Clier N T e V4 e (5+5+5marks),

Question 4

(a) A businessman has two independent investments, A and B available to him, but lacks the capital to
undertake both of them simultaneously. He can choose to take A first and then stop, or if A is successful,
then take B or vice versa. The probability of a success for A is 0.7, while for B, it is 0.4. Both investments
require an initial capital of E2 000 and both return nothing if the venture is unsuccessful. Successful
completion of A will return E3 000 (over cost), and successful completion of B will return ES 000 (over
cost). Draw the decision tree and determine the best strategy.

' (8 marks)

(b) A company owns a lease on a certain property. It may sell the lease for E72 000 or it may drill the said
property for oil. Various possible drilling results along with their probabilities and expected payoffs are
given below: '

Possible result Probability . Payoff
Dry well 0.10 -100 000
Gas well only 0.40 45 000
Oil and gas combination 0.30 98 000
-Oil well 0.20 199 000

Draw a decision tree for the above problem and calculate EMV for each option. Should the company drill
or sell? (7 marks)
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Question §

A repairman is to be hired to repair machines which break down at an average of 3 per hour. The
breakdowns follow Poisson distribution. Non-productive time of a machine is considered to cost the
company E16 per hour. Two repairmen have been intetviewed: one is slow but cheap while the other is
fast but expensive. The slow repairman charges E80 per hour and he services broken-down machines at a

- rate of 4 per hour. The fast repairman demands E100 per hour and he services at an average-rate of-6.per - .

hour. Which repairman should be hired? : , | (15 marks)

END OF EXAM!!
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. Table B )
* {concluded) ‘
¢ 2. Areas under the :
| standardized normal :
1 curve, from —co ‘ :
x t0+ 7 S R D N et e RO S R b o R A
i

i

st LAkl L AR A e R . U i e

e

PRI = RN T,

0....5000 5040 5080 5120 5160 5199 5239 5279 5319 5359
Lo ~1....5398 5438 5478 5517 5557 5596 5636 5675  .57M 5783
Cel e o0 2. 593 5832 SeT 59100 5M8 597 6026 6064 6103 6MAI -
T 3....6179 6217 6255 6293  .6331° 6368  .6406 6443 6480 6517
4.....6554 6591 6628 6664 ~ 6700  .6736 6772  .6808 6844 6879

5.....6915 5950 6985 1019 7054 .1088 nn 157 1190 J224
6.....7257 J291 1324 1357 1389 1422 1454 1486 7517 7549
J.....7580 7611 1642 1673 11703 1734 7764 J1%4 823 7852
8.....7881 1910 7938 7967 1995 8023 8051 .8078 8106 RiK<]
g.....8158 8186 8212 8238 8264 8289 8315 8340 8365 8388

1.0.... .8413 8438 .8461 8485 .8508 - .8531 .8554 8577 8599 8621
1.1.....8643 .8665 .8686 8708 8728 8749 8770 8790 8810 8830
12.... .8849 .8869 .8888 .8907 8925 8944 8962 .8980 8997 9015
13.... .9082 .9049 .9066 .9082 .9099 8115 9131 9147 9162 an
14.... 9192 .9207 9222 .9236 .9251 .9265 9279 9292 9306 8319

15.... 9332 9345 9357 93710 9382 9394 9406 9418 9429 .94
16.... 9452 9463 9474 9484 9485 8505 9515 - 9525 9535 9545
17.... 9554 9564 95713 9582 9591 - 9599 .9608 9616 9625 9633
18.... .9641 9649 9656 9664 9671 9678 9686 9693 9699  .9706
19.... 913 g 9726 97132 9738 91M4 9750 875 9761 9767

20.....9772- 9778 9783 9788 9793 9798 .9803 .9808 9812 9817
21.....9821 9826 .9830 9834 .9838 .9842 .9846 .9850 .9854 9857
22.....9861 .9864 .9868 9871 .9875 9878 .9881 .9884 9887 9890
23.....9893 .9896 .9898 .9901 .9904 .9906 .9909 99 9913 9916
24.....998 .9920 .8922 .9925 .9927 .9929 9931 .9932 .9934 9936

25.....9938 9340 994 .9943 .9945 .8945 9948 9949 9951 9982
26.... 9953 .9955 .9956 9957 | .9959 .9950 .9961 .9962 .9963 9964
27.....995 9966 .9967 .9968 .9969 .8970 89N .8972 .8973 9974
28.....9974 9975 .9976 9977 9977 .9978 .8979 9979 .9980 .9981
29.....9981 .9982 .9982 .9983 9984 9984, .9985 .9985 .9986 .9986

30.....9987 .9987 .9987 .9988 .9988 .9989 .9989 .9989 .9980 .9930
3.1.....9990 .9991 .9991 .9991 9991 .9992 .8992 .9992 .9993 9993
32.....9993 .9993 .9994 .9994 9994 .9994 9934 .9995 9995 9995
33.....999% .9995 .9995 .9396 .9996 .9996 .9986 .8996 9996 3997
34.....9997 .8997 9997 .9997 .9997 .9997 .8997 9997 .8997 9998



