Manufacturing Systems 		Quiz 4 Spring 2009   	NAME _________________________
Show ALL working for maximum credit

1)  
a) Give four characteristics of mass production. (10)
Low product variety; High volumes; Investment in specialized machinery; Centralized manufacturing; Reap “economies of scale”; Development costs spread over large volume; Low skills work force; Large advertising and marketing budget
b) What have been the two main changes in the past twenty years that have meant that Wal-Mart has used off-shore sourcing to much greater degree? (10)
Expansion of free-trade areas, improvements in communications
c) What are two main reasons for the increase in world trade? (10)
Reduced transport costs (Container ships, trains and trucks); reduced tariffs (reduced regulation, opening up markets, free trade areas); Drop in price/improvement in quality of communications
d) What is Mass Customization? Use an example to illustrate your answer. (15)
See class notes

2) 
a) What is delayed product differentiation? Give an example. What are its main advantages? (10)
See class notes
b) What are 4 advantages of Dell’s direct PC sales over indirect sales?  (10)
See class notes
c) What is one potential disadvantage of Dell’s direct PC sales over indirect sales? (5)
See class notes

d) Two machines can be used for production in a serial production line. Both machines have a natural process time of 20 mins, with a standard deviation of 12. The MTTF is 1500 minutes for machine A and 750 minutes for machine B with a MTTR of 300 minutes for machine A and 150 minutes for machine B. 
i) What is the coefficient of natural process time variability for each machine? (10)
A  =  B; coefficient of natural process time variability = 12/20 = 0.6 
ii) What is the availability of each machine?  (10)
Availability A  =  1500/(1500 + 750) =  0.667
Availability B  =  300/(300 + 150) =  0.667

iii) Which machine is to be preferred in the line? Why?  (10)
B is preferred since it requires only 150 mins of buffer inventory to protect against outages.

