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Answer three out of the following four questions. Prepare one file with separate sheets for different questions properly named.

Question #1

Customers arrive at the restaurant at an average rate of 50 per hour. The average time to serve a customer is 1.5 minutes. Assume Poisson arrival and exponential service time. Employees earn $12 per hour in wages and benefits and the goodwill cost of a customer being in the restaurant is $25 per hour. You anticipate an increase in the number of customers in the future. Create a table depicting the total cost for 2, 3, 4, and 5 servers for arrival rate of 50, 60, 70, 80, 90, and 100 customers per hour. Use a one dimensional data table with the first column listing the arrival rates and four columns showing the total cost for the number of servers. Highlight in yellow the best option for each arrival rate.
Question #2

The service time at the bank is 5 minutes with a standard deviation of 2 minutes. There is one teller open. Assume Poisson arrival. How many customers per hour can you serve so that waiting time in line will not exceed one minute?
Question #3

In a production process the machine can be in one of four states: perfect, minor problems, major problems, broken. If a machine is at a certain state, there is 90% chance it will be in the same state after one cycle and 10% chance it will deteriorate to the lower level. When the machine is broken, it is fixed and brought back to perfect condition. You make $50 on a product produced in perfect condition, $45 on a product produced by a  machine with minor problems, $30 on a product produced by a machine with major problems, and it cost you $200 to fix a broken machine (including lost revenue). Cycle time is 5 minutes and the machine is run for 8 hours per day. What is your expected daily profit?
Question #4
Simulate the following project:

	Activity
	Predecessors
	Duration

Mean
	Standard

Deviation
	Duration
	Start
	Completed

	A= Train workers
	-
	6
	2
	
	0
	

	B= Purchase raw materials
	-
	9
	1
	
	0
	

	C= Produce Product 1
	A,B
	8
	2
	
	
	

	D= Produce product 2
	A,B
	7
	2
	
	
	

	E= Test product 2
	D
	10
	3
	
	
	

	F= Assemble both products
	C,E
	12
	3
	
	
	


Each activity is normally distributed. What is the mean and standard deviation of the duration of the project?

