Manufacturing Systems 		Quiz 5 Spring 2009   	NAME _________________________
Show ALL working for maximum credit

1)   
a) Briefly describe, with the aid of a diagram, how a CONWIP keeps WIP constant.(10)
See class notes
b) For a typical CONWIP implementation, why do bottlenecks usually vary location over time? (8)
Varying product mix can cause varying bottlenecks
c) According to the text, what is the main difference between a pull and push system? (9)
A pull system establishes a priori limits on the WIP, while a push system does not.
d)   In Queueing Theory, what does a M/G/2 system represent? (9)
A system with exponential (Markovian) inter-arrival times, general (normal, uniform) process times, and 2 machines with an infinite queue size.
e) Customers arrive at an airport security checkpoint at Dallas-Fort Worth International Airport (DFW) at a rate of 60 per hour, the average process time is 56 seconds. Assume exponential (Markovian) inter-arrival times and process times.
i) What is the utilization of the checkpoint (7)? 
Arrival rate = 1 every 60 seconds. 
U = 56/60 = .9333
ii) What is the expected number of passengers at the checkpoint (including in line)(7)? 
Number = 0.9333/(1-.9333) =  14

2)  
a) What is a mixed model assembly line? (12)
See class notes

b) It costs $1200 to make the first unit of a new product. How much will it cost to make the 600th unit if the learning rate is 0.85? (14)
2-a = 0.85   a= -log(0.85)/log(2)  a = 
Y(600) = 1200 * 600-a		
= $
c) Calculate the standard deviation of an aggregated demand consisting of two demands that have a correlation coefficient of 0.4. Demand 1 has weight 0.4 and a standard deviation of 30, while demand 2 has weight 0.6 and has a standard deviation of 35.  (16)
SD = Demand variability 	=  (w1212 + w2222 + 2 w1 w2 1 2 12)
		=  ( 0.42.302 + 0.62 .352  + 2 . 0.4 . 0.6 . 30 . 35 . 0.4)
		=  () 
		=  () = 
d) What is the effect if the correlation coefficient between the two demands is lower? (8)
This reduces the SD of the aggregate demand.



