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Question 1           Total: 10 
 
(a) Briefly discuss the contributions of Taguchi techniques in the field of design and analysis 

of experiments.           [6] 
(b) Briefly discuss any two rules used to identify a process out of control.   [4] 
 
 
Question 2                     Total: 20 
 
A mechanical engineer is studying the thrust force developed by a drill press. He suspects 
that the drilling speed and feed rate of the material are the most important factors affecting 
the thrust force. During the process of observation, he obtained the following results:  
 

 Feed rate 
Low Medium High 

D
ril

l s
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125 
2.45 2.60 2.70 
2.49 2.72 2.78 
2.60 2.76 2.80 

200 
2.85 2.86 2.83 
2.80 2.87 2.86 
2.88 2.88 2.79 

 
Conduct a test at the 10% level of significance to determine if drill speed, feed rate or 
interaction of drill speed and feed rate has a significant effect on the thrust force. 
 
Question 3           Total: 20 
 
An experiment is conducted to study the influence of operating temperature on the light 
output of an oscilloscope tube. The data was summarised as follows: 
 

Temperature 

1000°C 1250°C 1500°C 

58 109 139 
56 108 138 
57 108 138 
55  132 
 131 

 
(a) Test at the 5% level of significance if temperature has a significant effect on the light 

output.           [13] 
(b) Use Taguchi methods to identify at which temperature the light output is stable. [7] 
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 Question 4           Total: 16 
 
The sales director of an automobile parts supplier is concerned about the number of fuel 
supply units returned due to malfunctioning. Each day, a random sample of 50 units is 
selected and each unit is tested to determine if it is defective. The following table indicates 
the number of defective units found in each of 15 samples. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) Calculate the control limits for the appropriate process control chart.   [10] 
(b) Construct the control chart for the proportions of defectives.    [4] 
(c) What conclusion(s) can you draw about this manufacturing process?  [2] 

 
 
Question 5           Total: 14 
 
A process of manufacturing electrical brushes for alternators is said to be stable with the 
length of a brush being normally distributed, with a mean of 3.002cm and standard deviation 
of 0.009cm. It is specified that the lengths of the brushes must range between 2.98cm and 
3.02cm.  
 
(a) Determine the total percentage of alternators that will not meet the specifications. [7] 
(b) Calculate the Cp index and interpret your answer.      [3] 
(c) Calculate the Cpk index and interpret your answer.      [4] 
 

Sample Number of 
units tested 

Number of  
defective units 

1 50 3 
2 50 1 
3 50 2 
4 50 6 
5 50 1 
6 50 5 
7 50 2 
8 50 5 
9 50 8 
10 50 4 
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Question 6           Total: 20 
 
An experiment was conducted in which the performances of ballasts used in fluorescent 
lighting were compared. The ballast efficiency factor (BEF), measured in foot-candles/watt, 
was to be predicted based on light output (LO), measured in in foot-candles, and temperature 
of the lamp (Temp) in degree Celsius. 
  

BEF LO Temp 
0.480 43 37.8 
0.490 42 40.4 
0.483 43 34.7 
0.482 42 38.8 
0.583 40 30.6 
0.571 41 32.2 
0.564 41 30.6 
0.576 40 37.5 
0.548 39 29.7 
0.588 41 35.9 

 
A regression model was fit to the data using Microsoft Excel software. The results are 
summarized as follows: 
 
SUMMARY OUTPUT     
      

Regression Statistics     
Multiple R 0.7908     
R Square 0.6254     
Standard Error 0.0324     
Observations 10     
      
ANOVA      

  df SS MS F 
Significance 

F 
Regression 2 0.0123 0.0061 5.8439 0.0322 
Residual 7 0.0074 0.0011   
Total 9 0.0196       
      

  Coefficients 
Standard 

Error 
P-

value 
Intercept 1.5901 0.3618 0.0032 
LO -0.0237 0.0102 0.0534 
Temp -0.0022 0.0035 0.5423 
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(a) Write down the fitted regression equation for this model.     [2] 
(b) Explain how temperature affects the ballast efficiency factor.    [2] 
(c) Estimate the ballast efficiency factor for ballast that has a light output of 40 foot-candles 

and burns at a temperature of 40 degree Celsius.      [2] 
(d) Calculate the adjusted R2 for this model. Interpret your answer.     [4] 
(e) Is the number of ballasts used to generate this regression model sufficient? Motivate your 

answer.            [2] 
(f) Test at the 5% level of significance if the light output of the ballast significantly contributes 

to the multiple regression model given above.      [8] 
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