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Solve the following questions. You may use MINTAB wherever needed. Please include datasheets and output as part of you solution.

Q1.	An article in the Fire Safety Journal (“The Effect of Nozzle Design on the Stability and Performance of Turbulent Water Jets,” Vol. 4, August 1981) describes an experiment in which a shape factor was determined for several different nozzle designs at six levels of jet efflux velocity.  Interest focused on potential differences between nozzle designs, with velocity considered as a nuisance variable.  The data are shown below:

	
	Jet Efflux Velocity (m/s)

	Nozzle Design
	11.73
	14.37
	16.59
	20.43
	23.46
	28.74

	1
	0.78
	0.80
	0.81
	0.75
	0.77
	0.78

	2
	0.85
	0.85
	0.92
	0.86
	0.81
	0.83

	3
	0.93
	0.92
	0.95
	0.89
	0.89
	0.83

	4
	1.14
	0.97
	0.98
	0.88
	0.86
	0.83

	5
	0.97
	0.86
	0.78
	0.76
	0.76
	0.75



(a)  Does nozzle design affect the shape factor?  Compare nozzles with a scatter plot and with an analysis of variance, using  = 0.05.
b) What will be your recommendations if velocity is not considered as a nuisance variable? Justify your answer.

Q2.	The effect of five different ingredients (A, B, C, D, E) on reaction time of a chemical process is being studied.  Each batch of new material is only large enough to permit five runs to be made.  Furthermore, each run requires approximately 1 1/2 hours, so only five runs can be made in one day.  The experimenter decides to run the experiment as a Latin square so that day and batch effects can be systematically controlled.  She obtains the data that follow.  


	
	
	
	Day
	
	

	Batch
	1
	2
	3
	4
	5

	1
	A=8
	B=7
	D=1
	C=7
	E=3

	2
	C=11
	E=2
	A=7
	D=3
	B=8

	3
	B=4
	A=9
	C=10
	E=1
	D=5

	4
	D=6
	C=8
	E=6
	B=6
	A=10

	5
	E=4
	D=2
	B=3
	A=8
	C=8



a) Analyze the data from this experiment (use  = 0.05) and draw conclusions.
b) Suggest an additional suitable blocking factor for this experiment. With the addition of this newly suggested new blocking source what would be the new design setup? Provide its design layout and carry out its analysis for the new design layout.
c) Compare the results of parts (a) and (b) and comment.
 
