Question 1
a)



b)
The average number of callers waiting to place an
order, Lq, is given by:



c)

To decide whether or not to add the second clerk,
we must:
Compute present total cost
Compute total cost with the second clerk
Compare the two
Present total cost:


To determine total cost using the second clerk (a second channel):


or:




Then:






 Or:  =  –  = 
Lq = .1523 from Table D.5 with
 P = .8 and M = 2


So   = 
Cost with two clerks:


There is a saving of $90.10 –$23.81 = $66.29/hour
Thus, a second clerk should certainly be added!
With three clerks the cost goes to $30.47. So the costs are:
1 clerk		$90.10
2 clerks		$23.81
3 clerks		$30.47
For 3 clerks, Wq = 0.00158 (from Excel OM)
$30 + (12  0.0015  $25) = $30 + 0.47 = $30.47
Therefore, optimum number of clerks is 2.


Question 2

a)
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b)

c)
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2 machines = 1/10th days reduction





Question 3

a)
x double bar = 	10.0005
R bar = 	0.0115
	
X bar chart:
Upper Control Limit:	

UCL = x double bar +  A2*R bar 	
        = 10.0005 +  ( 0.577 * 0.0115 ) 	
        = 10.0071	

Lower Control Limit:	

LCL = x double bar - A2*R bar 
        = 10.0005 - (0.577 * 0.0115 ) 
        = 9.9939
R Chart:
Upper Control Limit:

UCL = D4 * R bar
        = 2.114 * 0.0115 
        = 0.0243

Lower Control Limit:

LCL = D3 * R bar 
         = 0 * 0.0115 
         = 0

b)

x-chart

[image: ]

R-chart

[image: ]


c)  

Based on the data, the x-chart shows the process is not in control and the R-chart shows it is in control.  Therefore, process is not in control.

	
 d)

From x bar chart we find that all the data points do not fall in between the upper and lower control limit. One point falls below the lower control limit.  From R chart we find that all the data points falls in between the upper and lower control limit. 
As x bar chart is indicating that the process is not in control so we can conclude that the data indicates a process that is out of control.
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