Manufacturing Systems 

Quiz 4 Spring 2006    
NAME _________________________
I agree to have my grades posted by this 6 digit number _________  signed _____________________________

Failure to show working will reduce your grade. 
1)  (a) It takes 180 minutes to make the first unit of a new product. How long will it take to make the 800th unit if the learning rate is 0.85?
Y(n) = kn-a
2-a = 0.85
Y(800) = 180*800-0.234 = 37.66
a) How many units will have to be produced before the time of manufacture of a unit is reduced to 60 minutes?

Y(n) = 180*n-0.234 = 109.3
b) Give four reasons for the growth in international trade.
See Class Notes
2)  (a) Give the four main requirements for an industrial revolution.

See Class Notes
a) List six main characteristics of mass production.

See Class Notes

b) Briefly describe how the conwip approach differs from the kanban approach.

See Class Notes

3)  Cars  arrive at a toll booth on the Florida Turnpike at a rate of 60 per hour, the average process time is 45 seconds with a standard deviation in the process time of 10 seconds.

a) What is the utilization of the toll booth?
U = ra*te / m
U = 60*0.125 / 1 = 0.75
b) What is the expected number of cars at the booth (including in line)?
WIP =  u / (1-u) = 0.75 / 0.25 = 3 Cars
c) What is the natural coefficient of variation?
Co = σo / to = 10 / 45 = 0.22
d) If the times remain independent, what will be the mean and variance for a group of 20 cars? 
Mean = 20 * 45sec

Variance = 20 * 102
4) A warehouse in Miami has demand from three sources: Argentina (A) , Belgium (B) and Costa Rica (C)  with demand variability and the weights (proportion of demand) as follows:

	
	A
	B
	C

	Weight
	0.4
	0.35
	0.25

	SD (demand variability)
	24
	20
	30


The covariance between A and B is 530, A and C is 970  and B and C is 1000. Calculate the standard deviation in the resultant demand from these three sources. 
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w’Vw=714.81   and  s.d. is 26.7
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