10ME668

Slxth Semester B.E. Degree Exammatlon, Dec.2019/Jan 2020
' Statistical Quallty Control
\ 3 hrs Max. Marks:100
Note: 1. Answer any FIVE full questions, selecting
at least TWO questions from each part.

8 2. Use of SQC tables are permitted.

g PART - A

o 1 a. Distinguish between: i) Quality and Reliability i) Inspectlon and quality control. (06 Marks)
g b. Explain four categories of quality: costs (06 Marks)
3 c. Explain briefly the different’dimensions of quality. (08 Marks)
&
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E 2 a. Explain Mean, Median, Mode and standard deviation with an example. (06 Marks)
E b. With a neat sketch explain Deming’s Funnel experiment. (04 Marks)
= c.  What are the characteristics of a normal distribution curve? (04 Marks)
T d. Assuming that the life in hours of a bulb is-a random variable following normal distribution

with mean of 2000 hours and standard deviation of 400 hrs. find the expected number of
bulb from a random sample of 2000 bulbs having life i) More than 3000 hours ii) Between

i) Determine trail-control limits for X and R charts. Construct the charts.

iiy What conclusions can you draw about the statistical control from observation and
control charts?

iii) Determine process capability. (12 Marks)
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S 2600 and 2800 hours. (06 Marks)
S 2 ,

g E 3 a. Distinguish between chance causes, and assignable causes of variation with an example.

g 8 (05 Marks)
2 g . Explain the objective control charts. : (05 Marks)
59 c. Explain briefly the analysis of pattern on control'charts and warning limits. (10 Marks)
g2 el 4 ,
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-‘én § 4 a. What are the limitation of X and R charts? , (04 Marks)
z ‘5 b. Explain Type I and Type II errors. (04 Marks)
;g C. Following data were obtained over' 100 days period to initiate X and R charts. The sub
5e group size is 5 and two subgroupsiwere taken/day.

ERS Sample No X R |SampleNo| X | R

g 11776 (23| £ 1T 179.8 | 9

g & 2. - 17661 8 12 176.4 | 8

5 =30 [1784[22 13 1784 7

88 4 176.6.-12. 14 178.2 | 4

RS 5 177.0 .7 15 180.6 | 6

2w 6 1794 | 8 16 179.6 | 6
23 7 [178.6 | 15 17 177.8 | 10 !

§8 8§ ([1796] 6 18 1784 9

g% 9 178.8 | 7 19 181.6 | 7

N 10 178.2 | 12 20 177.6 | 10
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PART - B,
Explain process capability and the method of estlmatmg it. (06 Marks)
Define Cp and Cpx. (04 Marks)
X and R control charts have been 1n1t1ated and maintained for 50 sub grouping 5 each with
samples taken from production every 2 hrs. Specification requirements for the measured
quality are 119 + 10 and standard deviation of 5. Assuming that it is normally distributed,
approximately what percentage of defective product is bemg produced? How much of this

can be reworked? Also find C, and G ~ (10 Marks)
Distinguish between defect and j,defectlve with an example. (06 Marks)
Compare control charts for variables and control charts for attributes. (06 Marks)

A factory is producing spark plugs. The number of defectives found in inspection of 20 lots
of 100 each in given below :

Lot No 123 [4(5]6|7|8|9|107]11[12[13|14]15]16]17 18] 1920
I 5010|128 |6|4|6 3',’37.5 4 |71 8|3 |3|4|5|8]|6]10
defectives ¢
Construct an appropriate control chart and state whether it process is under control or not.
(08 Marks)
State ‘and explain the advantages and disadvantages of acceptance sampling over 100%
inspection. _ (06 Marks)
Explain double sampling plan with a flow chart \ St (08 Marks)
Explain the characteristics: OC curve. L 9 y* (06 Marks)
What is EWMA control chart? Explain. ; A \ (10 Marks)
Explain brleﬂy the basic principle of constructxon of CUSUM control chart. (10 Marks)
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