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1. An electronic gadgets store requires the following minimum number of employees, each of whom is

required to have two consecutive days off.

Day: Mon. Tue. Wed. Thur. Fri. Sat. Sun.
Minimum i
employees 9 2 8 6 9 1 3
required:
If there are no day offs provided on Thursday and Friday, the number of employees required to work on
Thursday as per the final employee scheduleis_ 7 (20%)

2. Airplanes arrive for take-off at the runway of an airport according to a Poisson process at a mean rate of
20 per hour. The time required for an airplane to take off has an exponential distribution with a mean of 2
minutes, and this process must be completed before the next airplane can begin to take off. Because a brief
thunderstorm has just begun, all airplanes which have not commenced take-off have just been grounded
temporarily. However, airplanes continue to arrive at the runway during the thunderstorm to await its end.
Assuming steady-state operation before the thunderstorm, determine the expected number of airplanes that

will be waiting to take off at the end of the thunderstorm if it lasts 30 minutes. (20%)

3. Bill Fredlund, president of Lincoln Log Construction, is considering placing a bid on a building project.
Bill has determined that five tasks would need to be performed to carry out the project. Using the PERT
three-estimate approach, Bill has obtained the estimates in the next table for how long these tasks will take.

Also shown are the precedence relationships for these tasks.

Time Required
Optimistic | Most Likely | Pessimistic | Immediate
Task | Estimate Estimate Estimate Predecessors
A 3 weeks 4 weeks 5 weeks —
B 2 weeks 2 weeks 2 weeks A
C 3 weeks 5 weeks 6 weeks B
D 1T week 3 weeks 5 weeks A
E 2 weeks 3 weeks 5 weeks B, D
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There is a penalty of $500,000 if the project is not completed in 11 weeks. Therefore, Bill is very interested
in how likely it is that his company could finish the project in time.

(a)Find the mean critical path. ’ (10%)
(b)Find the approximate probability of completing the proyact wrchm 11 weeks. 10%)

4. Vision Toys uses a fixed-quantity system to manage its inventories. The inventory includes plastic and
LED bulbs. Tt was observed that the company often faces stockout of plastic. The average weekly demand
for plastic is 100 pounds, and historical data show that the standard deviation of weekly demand is about
7. The lead time from the plastic supplier is 2 weeks. [f the company's acceptable service level is 95 percent
and the number of standard deviations necessary to achieve the acceptable service level is 1.6435, the reorder
point for plastic with safety stockis ___ 7 20%)

5. AlwaysRain Irrigation, Inc., would like to determine capacity requirements for the next four years.
Currently two production lines are in place for making bronze and plastic sprinklers. Three types of
sprinklers are available in both bronze and plastic: 90-degree nozzle sprinklers, 180-degree nozzle
sprinklers, and 360-degree nozzle sprinklers. Management has forecast demand for the next four years as

follows: .
YEARLY DEMAND
1 {1 000s) 2 (1IN 0005} 3 (1N 0008) 4 {IN 0008)
Plastic 90 32 44 55 56
Plastic 180 15 16 i 8
Plastic 360 50 55 64 &7
Bronze 90 7 8 9 10
Bronze 180 3 4 5 6
Bronze 360 T 12 15 18

Both production lines can produce all the different types of nozzles. The bronze machines needed for the
bronze sprinklers require two operators and can produce up to 12,000 sprinklers. The plastic injection molding
machine needed for the plastic sprinklers requires four operators and can produce up to 200,000 sprinklers.
Three bronze machines and only one injection molding machine are available. What are the capacity

requirements of the plastic and bronze for the fourth year? (Assume that there is no learning.) 20%)
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Appendix: Cumulative Standard Normal Distribution
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