THE OPEN UNIVERSITY OF SRI LANKA
FACULTY OF ENGINEERING TECHNOLOGY
BACHELOR OF INDUSTRIAL STUDIES
FINAL EXAMINATION 2009/2010

MEX4241- OPERATIONAL DECISION MAKING
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TIME : 1330hours — 1630hours
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INSTRUCTIONS:

* Answer any five (05) questions.

* All questions carfy equal marks.

The data in the table below refers to

types of dégree obtained by 280 engiﬁeérs "v.vb'rking
in large automobile company. L

Agein Yrs Bachelor degree Master Degree  Total |
Less than 25 yrs 140 : : 20 160 - -
25-40 Yrs 20 . 30 50 '
More than 40 Yrs 60 10 70

Total ' 220 60

If an engineer is selected at random find the followings;

A.  Probability that he has a bachelor degree . S
Probability that he has a bachelor degree given that he is less than 25 yrs

Probability that he is over 40 yrs given that he has only a bachelor degree -
Probability that he has a master degree given that he is between 25-40 Yrs.

A manufacturer of fruit drinks sells his product in bottles. The volume per bottle is
normally distributed with a mean of 300 ml and a standard deviation of 10 ml. A bottle

is chosen at random and the volume of its content is measured. Find the probability that
- the volume is ; :

A. Between 295 and 310 ml
B. Lessthan 315 ml
-~ C. More than 312 ml

- The probability that a machine A in-good working order after another five years time is
- 3/6 while the probability that the machine B will be in good working order after the
- same period is 5/8. Find the probability by drawing the Venn diagram or by any other
- method assuming that A & B are independent events.

Both machines will be in good working order
Only B will be in good working order

That at least one machine is in good order
Non of the machines is in good order
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Minimize the following LP model using the graphical method.
C=80X; + 120X,

Subject to; X1 +X;> 500
77X > 3%s
3X, + 8 X;> 2400
X, X2 20

Using the simplex method solve the following LP problem.
MHXIIDIZB Z=3¥;+5X;+4X3
Subjectto; 2X;+3X; <8

2¥, +5X3 <10

3K +2X+4X3 < 15
XX X3 20

A company produces 60,000 items in a year and the estimated annual demand is 20
units with a constant demand rate throughout the year. In the production process
fixed costs associated with a production run are Rs 1000. Annual inventory holding
is estimated to be Rs 80 per unit. Assume uniform replenishment method and find

followings;

A. FEconomic order quantity

B. Total inventory costs

C. Number of production runs per year
D. Length of inventory cycle

E. Length of production run

An automatic tellér machine at a bank can provide services to customers at an.ave
rate of 20 customers per hour. Assuming that the arrival pattern of customers fo

Poisson distribution with an average arrival rate of 15 customers per hour. an
service times are exponentially distributed. Compute the operating characteris
this single channel queuing system.

Py =[1.—X/u] Probability that the system is idle

L. =M (u=-%) Average number of units in the system

W =1/(u—)\) Average time a unit spends in the system

Ly = A¥ (=) Average number of units in the queue

Wq =M p (u—A) Average time a unit spends in the queue

- Py =Mp Probability that an artiving unit has to wait for services
where } is arrival rate per unit time and pt is service rate per unit time
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Table A Rowstar, sy ros Au}:as':

Fructional parts of tho total area (1.000) under the nounal enrve bes
tween the mean and a perpendicular ctected wt” various numbers of
stiudard . deviations (K) Trom the mean. To ilustiate the use of the
table, 39.065 percent of the total arca vnder the curve will lie hetween
the mean aud a peipendicalar credted at a distanee of 1.230 [rom the

mean.
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0 Ky
body of the talile is preceded by o decimal point.
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42200 44164 42307 42047 427R6 43422 43056 43189

44574 43699 43822 43043 44062 44179 44203 44408
44738 44845 44430 45053 45154 45234 45352 45419
43728 45518 45907 47094 4GOS0 461064 46240 46327
40562 AGGIR 4€712 406784 40556 464206 469953 47062
47257 47320 47381 47441 47500 47358 47615 47670

47831 47852 - 47032 47Y9R2 48030 4E0F7 48124 4HIGS
48300 48341 48382 4B422 {5461 4RH00 48537 48574
48679 4K713 45745 4KTI8 45500 44540 48570 4BHOD
48983 49050 419036 49061 49056 49111 49134 40158
419224 44245 49266 403RG  4NJ05 44324 49343 48301
40413 49430 49446 49401 49477 494492 49500 49520.
40360 40573 4935 4USOR 49609 49621 49632 49043,
U674 49GKI 40693 4u702 40711 449720 44728 40736
AYTGD  AYTOGT | 40774 AUTHL  497RE 44795 49K01 49507
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4110 49013 449915 40018 49021 49924 44926 49920
40936 49938 40940 49942 40044 49946 49948 49850
49955 49937 499538 40960 40961 49062 49964 49965

* This ;gblé has been adapted, by permission, from F, C. Kent, Eleaents of Stafistics,
MeGraw-Hill Book Cotpany, New York, 1924,



