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1. (15 pts as marked) Please choose one or more correct options and explain your answer. 

 
a) 5 pts  As you move along the supply chain from the factory toward the retailer, each supply 

chain participant will tend to have (greater) (smaller) (the same) observed variation in demand 
than the previous participant. 
 

 
 
 
 
 
 
 

b) 5 pts  (EOQ) (EMQ) (ROI) will minimize (ordering costs) (production costs) (total costs). 
 

 
 
 
 
 
 
 

c) 5 pts  If your total labor costs are fixed for operating the bottleneck machine, you will (always) 
(sometimes) (never) minimize inventory costs if you set batch size big enough to ensure that 
production time for a batch of the ith product is (<) ( >) (<=) (>=) (=) the external setup time for 
the {i+1}th product.     

 
 
 
 
 
 

 
 
2.  (5 pts) If F.W. Taylor were alive today, would you recommend hiring him as a manufacturing 

consultant?  Back up your answer with  specifics from the movie. 
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3. (8 pts)  You are setting up a new production line for widgets. The first 4 widgets take the following 
amounts of time to produce: 
1st 10 hrs 
2nd 8 hrs 
3rd  7 hrs 
4th 6.4 hrs 
Estimate the time to produce the 6th widget using the theory of learning curves. Show your work. 
 
 
 
 
 
 
 
 
 
 
 
 

4. (10 pts)  The demand for a product in the last four years is shown below. Apply exponential smoothing 
with =0.1 to forecast the demand for 2009. Show your work. 
 

Year Demand 
2008 2400 
2007 2800 
2006 2600 
2005 2500 
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5. (10 pts) Using an 18% annual interest rate compounded annually, what is the present value of a project 
with the estimated cash flows shown? (It is currently year 0.) Show your work. See interest rate tables 
below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Year Expenditures Income 
0 $1200 -- 
1 $4600 $1300 
2 $1500 $6500 



ME101, Midterm Examination, Fall 2009  SID __________________________________ 

5 

 
6. (20 pts) The table below contains the tasks needed to manufacture a product.  

 
a) If the demand for this product is 24,000 units per year, and the factory will operate 40 hours per 

week, 50 weeks per year, what is the desired cycle time? 
b) Give a lower bound on the number of stations required to meet the demand. Assume the transfer 

and repositioning time between stations is negligible. 
c) Draw a precedence diagram, find the positional weight of each element, rank them, and assign to 

stations using the RPW technique.  

Task Task Time  
(min) 

Immediate 
Predecessor 

Tasks 
1 2.5 - 
2 2.5 1 
3 1.5 1 
4 0.6 3 
5 2.3 2, 4 
6 2.4 3 
7 3.5 5, 6 
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7. (15 pts) A factory purchases sheet metal and produces brackets at a work center. For each bracket, the 
necessary sheet metal costs $1.50. The work center takes 60 minutes to set up, and each setup costs 
$50.00. Each bracket is processed for 5 minutes in total, among all the stations at the work center. The 
finished bracket is valued at $8.00. A study has shown that jobs spend 60% of their time waiting and in 
transit, and 40% in setup and processing. The holding cost rate is 75% per year. The factory operates 10 
hours per day,  250 days per year. Annual demand is 8,000 brackets (continuous, constant demand). 

 

a)   What is the average annual holding cost for one piece of WIP (in $/piece/year)? 
b)   Find the optimal batch size to minimize overall cost. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8.  (10 pts)  Widgets are produced in batches of 16 in a job shop. The widgets are processed in 8 stations in 
turn, with manual, asynchronous transfer of batches between stations. Processing time is 12 minutes per 
batch per station. On average, there are 4 batches of widgets in process at any given time. An average of 
3 batches are completed during each 8-hour shift. Estimate the average throughput time for a widget. 
 
 

 


