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17MMAC16 Advanced Statistical Quality Control

                                                                         PART A                                       10 x 1 = 10       
           	Choose the Correct Answer
 1. Quality means  _________ 							
     a.variability     		b.  reduction of variability		c. fitness for use   	d.transmission

2. Which of the following is a discrete distribution?   				
    a.normal 			b.  uniform				c. binomial   		d. both a and b.

3. A single measurable quality characteristic  is called as  _________.		
    a.a variable		b.  quality improvement   		c. control chart	d. distribution 

4. The parameters required for constructing control charts are ________     	


    a. UCL, CL, LCL 		b.  					c.   S2			d.    

5. In the np control chart, CL = _________ 					    




    a.	b. 			c. 			d.   

6. In a standardized control chart, UCL =   _________ .			
    a.0				b.   – 3  				c.   + 3		d.  sample size n

7. _________ is a measure of the performance of an acceptance-sampling plan.    	
    a. AOQ function		b.  ATI function			c. OC Curve		d. AOQL   

8. Sequential sampling is an extension of _________ sampling.		
    a.single      		b.  double				c. multiple		d. None of these 	
9.  ZUSL= _________ .   								



     a.			b.  				c.   		d. None of these
   10. CSP-1 was proposed in the year  _________					
     a.1940			b. 1941				c.  1942		d. 1943   




















Part B		                                5 x 6 = 30
Answer ALL questions
Each answer should not exceed 400 words or two pages

11.a. Explain briefly about the reasons for popularity of control charts.		
(or)
     	11.b. Explain, with suitable diagram,  (i) statistical control (ii) out of control .
  

12.a. Write the statistical basis of  and R Charts.					
(or)
12.b. Discuss the relationship between natural tolerance limits, control limits and 
         specification limits. 		
					
13.a. Describe fraction nonconforming control chart when standard value is (i) given (ii) not 
         given, by explaining their center lines and control limits.		
(or)
13.b. Write the general guidelines to be followed in selecting three parameters of fraction 
         nonconforming control chart. 			
			
14.a. What are the uses of acceptance sampling?					
(or)
14.b. Write about rectifying inspection programs. 		
		
15.a. What are the advantages and disadvantages of variables sampling?  	
(or)
15.b. Explain the procedure for CSP-1 plans with suitable flowchart. 	
						  




                                                                        Part C                                             5 x 12 = 60
 Answer ALL questions
Each answer should not exceed 800 words or four pages

16.a. Explain, in detail, the statistical methods for quality control.  		
(or)
16.b. The diameter of a metal shaft used in a disk-drive unit is normally distributed with mean   
         0.2508 inches and standard deviation 0.0005 inches. The specifications on the shaft    

         have been established as 0.25000.0015 in. What fraction of the shafts produced         
         conform to specifications? Is it possible to increase the yield of the process by 
         recentering the manufacturing process mean to 0.2500?			
	





















17.a.	Construct and interpret and s charts using the piston ring inside diameter  
           measurements (25 samples, each of size 5) in the following Table:			
[image: ]
(or)


         17.b. Construct and interpret and s charts and tabulate the computation of control limits 
       using the piston ring inside diameter measurements (the sample sizes vary from  n = 3 
       to n = 5) in the following Table:					
[image: ]




18.a. The following Table presents the number of nonconformities observed in 26 successive 
         samples of 100 printed circuit boards. For reasons of convenience, the inspection unit is      
         defined as 100 boards. Set up a c chart for these data.	
[image: ]

(or)
18.b. In a textile finishing plant, dyed cloth is inspected for the occurrence of defects per 50  
          square meters. The data on ten rolls of cloth are shown in the following Table. Use these 
          data to set up a control chart for nonconformities per unit. 		
[image: ]

19. a. Illustrate a single-sampling plan with a specified OC curve.			
 (or)
19.b. Explain Type-A and Type-B OC curves with suitable examples.	

20.a. Describe the development and evaluation of skip-lot sampling plans.   	
 (or)
20.b. A soft-drink bottler buys nonreturnable bottles from a supplier. The bottler has established        
         a lower specification on the bursting strength of the bottles at 225 psi. If 1% or less of the 
         bottles burst below this limit, the bottler wishes to accept the lot with probability 0.95 (p1 = 
         0.01, 1 − α = 0.95), whereas if 6% or more of the bottles burst below this limit, the bottler      
         would like to reject the lot with probability 0.90 (p2 = 0.06, β = 0.10). Find the sampling 
         plan.				
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(L | Bookmarks @ = TABLE 6.3
= Inside Diameter Measurements (mm) for Automobile Engine Piston Rings
i N Sample )
Copyright Number Observations £ s
& I About the 1 74030 74002 74019 73992 74008 74010 00148
2 T3S T30 74001 740N 74004 74001 00075
Author 3 73988 74024 74021 74005 74002 74.008 00147
[ preface 4 74002 7399 73993 T40IS 74009 74003 0.0091
5 TI9N  TA00T 74015 73989 74014 74003 00122
w Acknowledgmen| 6 74009 73994 73997 73985 73903 73.99% 0.0087
& 7 T39S TA006 73994 74000  TA005 74000 0.0055
7 8 TIOS  TA003 73993 74015 73988 73.997 00123
Contents 9 74008 73995 74009 74005 74004 74004 0.0055
P part 1: 10 TION  TA000 73990 74007 7395 73.998 0.0063
R n T390 T390 73904 T35 73990 73.994 00029
INTRODUCTION el 74004 TA000 74007 74000 7399 74001 00042
% part 2: 3 TION  TA002  T398 73997 74012 73.998 00105
i 1 74006 T3967 73994 74000 73984 73.990 00153
STATISTICAL 1s 7A012 7404 TIOR8 73999 74007 74006 00073
METHODS 16 74000 73984 74005 73998 7399 73.997 00078
USEFUL IN 7 T3 TA0I2 73986 74005 74007 74001 00106
18 74006 TA0I0  TA0IS 74003 74000 74007 0.0070
QUALITY 19 TIONM  TA002  TA003 74005 73997 73.998 0.0085
s A Tee el s s 7w e oo
WEAL-ODE ©F 2 74004 73999 73990 74006 74009 74002 0.0074
STATISTICAL 23 74010 73989 73990 74009 74014 74002 0.0119
PROCESS u 74015 74008 73993 74000 74010 74005 0.0087
CONTROL AND 2 TIOR T30 73995 74017 74013 73.998 00162
i £- 1850028 02351
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(L] | Bookmarks M B = TABLE 6.4
Inside Diameter Measurements (mm) on Automobile
®
Sample
nd Copyright Number Observations 5 s
a 7 T TA030 74002 74010 73992 74008 74010 0048
About the 2 7395 7R 74001 7399 00046
Author 3 T30 7404 74021 74005 74002 TA008 00147
il 4 74002 73996 73993 74015 74000 74003 00091
Preface s 73992 74007 74015 73980 74014 74003 00122
I Acknowledgmen 6 74009 73994 73997 73985 7399 00099
7 T3905 74006 73994 74000 73999 00055
ts 8 73985 74003 73993 74015 73988 73997 00123
 Contents 9 74008 73995 74009 74005 74004 00064
10 T3908 74000 7399 74007 73995  T3998 00063
I part 1: 1 73994 73998 73994 73995 73090 73904 00029
INTRODUCTION 12 74004 74000 74007 74000 73996 74001 00042
3 T39R3 7400 73998 73994 00100
I part 2: n 74006 73967 73994 74000 73984 T390  001S3
STATISTICAL l6 w0 T ow s T nwr  oom
METHIODS 1 73994 74012 398 74005 7399 00115
USEFUL IN 18 74006 74010 74018 74003 74000 74007 0.0070
QUALITY 19 73984 74002 74.003 74005 73997 73998 0.0085
r 20 74000 74010 74013 74008 00068
Part 3: BASIC 21 73982 74001 74015 74005 73996 74000 00122
METHODS OF 2 74004 73999 73990 74006 74000 74002 00074
2 74010 73980 73990 74009 74014 74002 00119
STAENCAL 2 TA0IS 74008 73993 74000 74010 0.0087
PROCESS 25 73.984 73.995 0162
CONTROL AND
I Part 4: OTHER
TATISTICAL |
o 712PM
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D Bookmarks oo Table 7.7 presents the number of nonconformities observed in for reasons of convenience, the inspection unit is define
[:P E=- ® 26 successive samples of 100 printed circuit boards. Note that, 100 boards. Set up a ¢ chart for these data.

¥ Copyright
pyright
G 7 poutthe = TABLE 7.7
Author Data on the Number of Nonconformities in Samples of 100 Printed Circuit Boards
I preface Number of Number of
(i3 Acknowledgmen| Sample Number Nonconformities Sample Number Nonconformities
s 1 21 14 19
I Contents N % i5 10 -
& part 1: 3 16 16 17
INTRODUCTION 4 1 17 13
¥ part 2: 5 15 18 2
STATISTICAL 6 5 19 18
METHODS 7 28 20 39
gff:ﬁ#” 8 20 21 30
I Part 3: BASIC 13 ;; ;: fé
METHODS OF
STATISTICAL 1 20 24 19
PROCESS 12 24 25 17
CONTROL AND 13 16 26 iR}
I Part 4: OTHER
TATISTICAL |

o
o
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Bookmarks M length or width. If a control chart for nonconformities (¢ chart) is u Find =
the center line and the control limits will vary with the sample si dyed cloth B
P B 53 would be very difficult to interpret. The correct procedure is to usc e [ TET
[ Copyright conformities per unit (« chart). This chart will have a constant centc: ; howeVer, mecOr-
é || 5 trol limits will vary inversely with the square root of the sample size n.
About the
Author
P breface P EXAMPLE ALY Constructing a u chart
P Acknowledgmen In a textile finishing plant, dyed cloth is inspected for the rolls of cloth are shown in Table 7.11. Use these data to set up
ts occurrence of defects per S0 square meters. The data on ten a control chart for nonconformities per unit.
P Contents = TABLE 7.11
P part - Occurrence of Nonconformities in Dyed Cloth
INTRODUCTION Number of Number of
Roll Number of “Total Number Inspection Nonconformities
I part 2: Number  Square Meters  of Nonconformities  Units in Roll,n  per Inspection Unit
STATISTICAL 1 500 14 100 1.40
METHODS 2 400 12 80 150
USEFUL IN 3 650 2 13.0 154
QUALITY 4 500 1 100 110
I Part 3: BASIC 5 475 7 95 074
y 6 500 10 10.0 1.00
METHODS OF 7 600 21 120 175
STATISTICAL 8 525 16 105 152
PROCESS 9 600 19 120 158
CONTROL AND 10 625 2 125 184
I part 4: OTHER 153 10750
TATISTICAL | (continued)
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