Manufacturing Systems 

Quiz 4 Spring 2008    
NAME _________________________
Show ALL working for maximum credit
a)  It costs $100 to make the first unit of a new product. How much will it cost to make the 400th unit if the learning rate is 0.8?

2-a = 0.8   a= -log(0.8)/log(2)  a = 0.322
Y(400) = 100 * 400-a



= $14.53
b) Using the example in a), how many units will have to be produced before the cost of manufacture of a unit is reduced to $1?
1 = 100 * n-a
c) What is the main problem in using the learning curve calculations for estimating costs for very large quantities?

Learning curve calculations provide an approximation and hence may not be accurate for large quantities
d) What is delayed product differentiation? Give an example. What are its main advantages?

See class notes

e) What are 4 advantages of Dell’s direct PC sales over indirect sales?
Lower costs (Distributor and retail can add 10-13% to cost); Manufacturer has better knowledge of customers; Can reduce inventory; Faster response; Lower obsolescence and depreciation
f) Two machines can be used for production in a serial production line. Both machines have a natural process time of 25 mins, with a standard deviation of 12.5. The MTTF is 1000 minutes for machine A and 500 minutes for machine B with a MTTR of 200 minutes for machine A and 100 minutes for machine B. 

i) What is the coefficient of natural process time variability  and the availability for each machine

ii) Which machine is to be preferred in the line? Why? 

g) List six main characteristics of mass production.

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

2) A warehouse in Seattle has demand from three sources: Asia (A) , Domestic (D) and Europe (E)  with the SD of demand and the mean demand as follows:

	
	A
	D
	E

	Mean demand
	3000
	4500
	2500

	SD (demand variability)
	15
	18
	20


The covariance between A and D is 90, A and E is 150  and D and E is 200. Calculate the standard deviation in the resultant demand from these three sources. 






225
90
150
w’= [.3  .45  .25]

V=
 90
324
200






150
200
400




Variance = w’Vw= 202.66  and  s.d. is 14.24
