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Please attempt all questions, each carrying 10 points.
Q1.(10 ) i). Define the following terms briefly:
Aliasing:
Design Resolution:
ii). Provide Yate’s Algorithm for a 23 factorial experiment. 
Q2. (10)  The following sample observations have been obtained to establish the relationship between the weight of final product, Y in pounds, and the volume of raw materials, X in gallons:

	X
	14
	23
	9
	17
	10
	22
	5
	12
	6
	16

	Y
	68
	105
	40
	79
	81
	95
	31
	72
	45
	93


The MINITAB output for this problem is given as:

Regression Analysis

The regression equation is

Y = 22.4 + 3.62 X

Predictor       Coef       StDev          T        P

Constant      22.405       9.311       2.41    0.043

X             3.6190      0.6365       5.69    0.000

S = 11.81       R-Sq = 80.2%     R-Sq(adj) = 77.7%

Analysis of Variance

Source       DF          SS          MS         F        P

Regression    1      4510.8      4510.8     32.33    0.000

Error         8      1116.1       139.5

Total         9      5626.9

Using the above output results answer the following:

a. What are the least squares estimates for the linear regression equation?

b. What is the error in estimating the product weight if the materials volume is 16 gallons?

c. What is the coefficient of determination for regressing the final product weight on the raw materials volume: Also interpret it.

d. If the chemical engineer thinks that there is no significant relation between the final product weight and the raw materials volume, do the data support his thought?
e. Write the assumptions required for a linear regression model. 

Q3 (10):
A router is used to cut locating notches on a printed circuit board.  The vibration level at the surface of the board as it is cut is considered to be a major source of dimensional variation in the notches.  Two factors are thought to influence vibration:  bit size (A) and cutting speed (B).  Two bit sizes (1/16 and 1/8 inch) and two speeds (40 and 90 rpm) are selected, and four boards are cut at each set of conditions shown below.  The response variable is vibration measured as a resultant vector of three accelerometers (x, y, and z) on each test circuit board.

	
	
	Treatment
	
	Replicate
	
	

	A
	B
	Combination
	I
	II
	III
	IV

	-
	-
	(1)
	18.2
	18.9
	12.9
	14.4

	+
	-
	a
	27.2
	24.0
	22.4
	22.5

	-
	+
	b
	15.7
	14.5
	15.1
	14.2

	+
	+
	ab
	41.0
	43.9
	36.3
	39.9


Analyze the data from this experiment. You may use MINITAB software for  this purpose.

