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BATCH 1
[image: image1.jpg]. a)

b)

‘What do you understand about the acceptance sampling procedures? State its

uses giving illustrations.

The following double sampling plan has been proposed for the given data.

i)

Select a sample of 2 from a lot of 20. If both articles inspected are good,
accept the lot. If both are defective, reject the lot. If 1 is good and 1 is
defective, take a second sample of one article.

If the article in the second sample is good, accept the lot. If it is defective
reject the lot If a lot 25% defective is submitted, what is the probability of
acceptance? Compute this by the method that is theoretically correct rather
than an approximate method.




[image: image2.jpg]2.2) Inamanufacturing process, the number of defectives found in the inspection of 15 loads of 400
items each are given below:

Lot No. 1234 [s[e[7]8[9 [10[1n [12]13 14 [15
No of 2[s[o[w[3]of1]of[18[8 [6 [0 [3 [0 |6
defectives

b) Discuss single sampling plan in detail.




[image: image3.jpg]3.a)  Whatare the limitations of acceptance sampling?
b)  Explain the concept of OC curve.




[image: image4.jpg]ﬁ

A c chart is to be used to control soldering
imperfections on a certain man — produced circuit
board. After 30 circuit boards have been
inspected, a total of 42 bad solder joint, was
found. :
(a) Calculate 3-sigma control limits and the
central line for the C—chart -
(b) Find the probability of a point out of control
on this chart of the process should suddenly
shift toa u# of 4.0

() How would you detect a shift in the process
average toa uc of 0.6.




[image: image5.jpg]5 (a) What conditions govern the periodic review
E and revision of central line of a p-chart?

(b) A p-chart is not as sensitive as an X chart
to the influence of assignable causes. Explain
with an illustrative example.

(c) Discuss how the sensitivity of a p-chart is
affected by the sample (or) subgroup size?
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(b)

Explain - and differentiate p-chart and
np-chart. : ©)

A p-chart is to be used analyse the
September record for 100% inspection of
certain radio transmitting tubes. The total
number inspected during' the month was
2196 and the total number of detectives was
158. Compute p and individual 3-sigma
control limits for the following three days
and state whether the fraction defective fall
‘within the limits for each day. ®)

14 54 8

15 161 24

16 213 3



[image: image7.jpg](a)

(b)

Discuss the Theoretical basis of p and np
charts.

Find the control limits on an np-chart for a
sample size of 50 when the process produced
300 defectives in a total production of 10,000
jtems.




[image: image8.jpg]What is quality cost?

What is process capability?

What is consumer’s risk?

What is standard deviation?

Explain, how a control chart is useful to control the process?
What is standard deviation?

What is Group control chart?




BATCH 2

[image: image9.jpg]1 a)  Distinguish between specification and control ((or) action) limits. Show that the
control limits can be used to improve the specification limits.

b) The following table gives the number of missing air washers noted at aircraft final
inspection.

plane | 1 | 2 |3 | 4 | 5|6 |7 |8 |9 |10|11]|12]|13]|14]15

No. of

missing | 10 | 11 | 09 [ 08 | 12 | 07 | 20 | 16 | 13 | 14 | 15 | 12 | 18 | 25 | 26
washers





[image: image10.jpg]Find & compute trail limits, and plot control charts for C. What values of C would you
suggest for the subsequent period?




[image: image11.jpg]2 a) Explain the characteristics of OC curve.
b) A single sampling plan has n=110 and c=3 the lot size is large in comparison with small size.
Compute the approximate probabilities of acceptance of lots 0.5%,1%,2%,3%,4%,5%,6% and
8% defective.




[image: image12.jpg](2) Explain objectives of an analysis of process
capability.

(b) Explain steps in the analysis of process
capability.




[image: image13.jpg]“ A double sampling plan calls for a first sample of
25 items to be inspected. If no defectives are
found, the lot in accepted. If two or more
defectives are found, it is rejected. Otherwise, a
second sample of 50 items in drawn, and the lot in
accepted, if the combined number of defectives
found does not exceed three. Assuming the lot size
in large in comparison to the sample size, we table
and to find the following

(@) The producer's risk (@) at a fraction
defected of 0.015.

(®) The consumer's risk (8) at a fraction
defected of 0.10 .




[image: image14.jpg](a) Explain the difference between on :
np chart
p chart

c chart.

(b) Explain the circumstances in which C chart
is most desirable for control of quality.
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(b)

What is multiple samplmg” What are its
disadvantages? (]

Define tolerance fit. What is its use in
process capability analysis? ()




[image: image16.jpg]7

(a)

(b)

How do you classify defects of C-chart and
U-chart?

A P-chart indicates that the average is 0.2. If
50 items are inspected each day, what is the
probability of detecting a shift of 0.04?

(i)  onthe first day after the shift and

(i) by the end of the third day after the
shift

(iii) explain KV-chart.




[image: image17.jpg]a)
b)

9
©

What are the benefits of SQC?

Explain the use of control chart.

What are Type I errors in control charts?
What is demerit rating?

What do you mean by sensitivity of a chart?
What do you mean by single sampling plan?
‘What is reliability?




BATCH 3

[image: image18.jpg]a) L. Why industries are preferring attribute charts comparative variable charts,

explain with example.

b) Construct x(bar)and R chart for the following data on the basis of sample size 5.

5"3"“123456739101112
o

Sample

average | 69.4 | 63.4 | 57.0 | 64.0 | 57.4 | 82.0 | 85.0 | 33.4 | 46.0 | 112.4 | 93.6 | 95.6
size

Sample | 45 | 48 | 62 | 48 | 36 | 81 | 78 | 42 | 69 84 | 48 75





[image: image19.jpg]2

a) Explain the basic elements of reliability.
b) For the following data choose suitable single and double sampling plans:
N=000, LTPD =50%, B=0.1, process average =0.75%
Explain the work of both plans.




[image: image20.jpg]3 &  Explain construction of p- chart with variable sample size.

b)  The following data refers to the production and number of defectives on visual inspection

of 10 samples of size 200. Construct your chart and state your conclusions.

Production numbers T 2 [3 [4]5 678910
Number of defectives | 10 |14 |20 |6 |8 |4 |6 |4 |2 |6





[image: image21.jpg]4.

@
(®)

Compare single and double sampling plain.

Draw the OC curve for the following single
sampling plan. N= 200 and C =

Of the incoming quality in 1%, find the AdQ.
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(b)

Determine the equations Ol A€ ACLLPLEEEE
and rejection lines for sequential' sampling
plan in which Pogs =0.02 and Poyo =0.10.

Compute the respective acceptance and
rejection number where n is 20, 40, 60,
80, 100.

Plot the approximate ASN curve for the
above plan. What are the values of the ASN
at the producer’s and consumer’s risk points?
What is the maximum ASN and at
approximately what value of P does it occur?




[image: image23.jpg](b)

A consumer receives lots of 2,000 items and
uses a single sampling plan to accept or
reject the lots. The plan calls for 200 items to
be inspected and for the lot to be accepted if
two or less nonconforming units are found.
All rejected lots are screened by the
consumer and the resultant cost is billed to
producer. Compute the average outgoing
quality (AOQ) if 0.8% nonconforming lots are :
submitted for inspection. (10)

Define costs of Appraisal @




[image: image24.jpg]A medical company produces a part that has a
hole measuring 0.5” + 0.050”. The tooling used to
make the hole is worn and needs. replacing, but
management doesn’t feel it necessary since it still
makes “good parts”. All parts pass QC, but several
parts have been rejected by assenibly. Failure
costs per part is $0.45. Using the loss function,
explain why it may be to the benefit of the
company and customer to replace or sharpen the
tool more frequently. Use the data below:

Measured Value
0.459 0.478 0.495 0.501 0.511 0.527
0.462 0.483 0.495 0501 0.516 0.532
0.467 0.489 0.495 0.502 0.521 0.532
0.474 0.491 0.498 0.505 0.524 0.533
0.476 0.492 <0.500 0.509 0.527 0.536




[image: image25.jpg]8  Write a short notes on

@ Quality control.
b)  Whatare the control chart parameters?

¢ Whatis AQL.

d)  Define process capability ratio.

©)  Whatis critical difference between defect and defective?

9 What s system reliability?
g)  Define acceptance number.




BATCH 4

[image: image26.jpg]a) ‘What is multiple sampling plane? Explain and what are its disadvantages?
b) Discuss sequential plan in detail.




[image: image27.jpg]Ten samples are studied. Sample size is 5.

Sample No 1 2 3 4 5 6 7 8 9 10

Sample 251|249 [ 254 (253 247 | 245 | 248 | 254 | 256 | 255
Average Size

Samplerange |03 |04 [05 (03 |04 |06 |07 |04 |07 |06

Assume the required constants suitable. Construct X and R chart.




[image: image28.jpg]@) Explain process capability Index and its significances.
b)  Explain Type—I and Type — II emror of control charts.




[image: image29.jpg](a)
(b)

Explain ARL and ATS. /

Control charts for X and R are maintained
on the shear strength in K.N of test spot

welds. The subgroup in 3. The values of X
and R are computed for each rule group.
After 30 subgraps, ¥ X= 12,930 and
ZR =1,230. Compute the use of 3-sigma
circuits for the X and R chart, nnd estimate
the value of o.




[image: image30.jpg](a)

(b)

Distinguish  between specification and
control ({or) action) limits. Show that the
control limits can be used to improve the
specification limits.

Derive a control chart to test u =400, given
that o= 30, such that the chances of a point
going out of the control limits when the
process really in the control are 1 in 20 while
the chances of detecting of a shift x to 425
within two samples after a shift occurs are
99 percent. For the same chart, what are the
chances of detecting a shift of 4 from 400 to

380 within two samples.




[image: image31.jpg]The specification of a given plug is 0.600 + 0.030
cm. Each plug is measured at 5 points along its
length. Five samples of 7 units (X1 to X7) each are
taken randomly from the manufactured lot. From
the following readings, draw an appropriate chart
and comment on the results.




[image: image32.jpg]Sample No.

1
0.589
0.605
0.594

0.584

0.615
0.620
0.587

2
0.597
0:627
0.589
0.589
0.645
0.610
0.607

3
0.609
0.635
0.584
0.598
0.625
0.621
0.597

4
0.596
0.635
0.629
0.589

0.665

0.622
0.589

5
0.576
0.603
0.564
0.586
0.635

0.624

0.627




[image: image33.jpg](a) Describe real O.C curve.

(b) - Determine average sample number in a
double sampling plan specified as n,=60,
=1, r=2; n,=50, c;=4, r,=3 at
incoming quality of 2%.
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| What @mo? >

. Define(Equality.
that is ‘off line’ @quahty control? A

What is meant byslwa_’_vlai’_mmalhowl‘

Whataret e I errors? .
wpolamunt .

Advantages of control cha.rts

Use of Dodge Roming Tables.




BATCH 5
[image: image35.jpg]1 a) A certain product is given 100% inspection as it is manufactured and the resultant data
are summarized by the hour. In the following table, 16 hours of data are recorded.
Calculate the control limits using 30 control limits and indicate the values that are out of
control.

Hour |1 |2 |34 |5|6|7|8|9/|10|11]12|13 |14 15|16 | Total

No. of
units | 48 |36 | 50 |47 | 48 | 54 | 50 | 42 | 32 | 40 | 47 | 47 | 46 | 46 | 48 | 39 | 720
inspected

No. of
defective | 5 (50 |5 (0|3 |0 |1|5|22|4|1[0|3]|0] 36
units





[image: image36.jpg]2 a) Whatare types Il ERRORS in control charts explain?
b)  Discuss process capability with respect to statistical quality control.




[image: image37.jpg]3 a  Explain the working of a multiple sampling plan.
b)  What are the advantages of a multiple sampling plans over simple sampling plan?




[image: image38.jpg]Write short notes on: ¥y, o
@ Useof dodge@zéﬁueq
(b) Demerit control chart

() Theory of runs

(d) Six sigma concept. /




[image: image39.jpg](a)

(b)

Determine the equations of the acceptance
and rejection lines for sequential' sampling
plan in which Pogs =0.02 and Poyo =0.10.

Compute the respective acceptance and
rejection number where n is 20, 40, 60,
80, 100.

Plot the approximate ASN curve for the
above plan. What are the values of the ASN
at the producer’s and consumer’s risk points?
What is the maximum ASN and at
approximately what value of P does it occur?




[image: image40.jpg]6 Write short notes on any TWO of the following:
(a) Deming’s Quality Philosophy.
(b) Quality Costs.
(c) Single Sampling Plan.




[image: image41.jpg](a) Explain Type I errors in control charts. What
is its significance?

(b) What is group control chart? Explain the
procedure for plotting control limits on group
control chart.




[image: image42.jpg](a)

(b)
()

Who do you consider really sets the quality
standard? Is it the inspector, designer (or)
some one else?

Describe some of the limitations of SQC.

Explain how a statistical presentation of the
inspection records may help to reduce costs.




[image: image43.jpg](d) Define a sample range and standard
deviation. %

(e) State some characteristics of a normal curve.

(f) What good is a control chart on a certain
property if it is a different property in which
we are interested?

(g) Distinguish between random and assignable
causes of variability in a manufacturing
process.




BATCH-6
1. Write a short notes on
a) Quality costs.

b) Rectifying inspections.

c) Type 1 and type 2 error in control charts.

2. Write a short notes on np charts? Discuss.

3. Give the comparison between attribute control charts & variable control charts.

4. 10 samples of each 50 size of a pipe were inspected in pressure testing. The results of the inspection are some as below.

	Sample No
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	No of Defectives
	2
	3
	2
	1
	2
	3
	2
	1
	2
	3


5. Write a Short notes on

a) Type 1 and type 2 errors of the control charts.

b) Demerit rating.

a) What is multiple sampling? What are its disadvantages?

b) Define tolerance fit. What is its use in process capability analysis?

6. A machine is manufacturing mica discs with specified thickness between 0.008” and 0.015” samples of size 4 are drawn every hour an their thickness in units

(1 unit = 0.001”) are recorded as follows:

	Sample No
	Thickness of mica discs (1unit = 0.001”)

	1
	14
	8
	12
	12

	2
	11
	10
	13
	8

	3
	11
	12
	16
	13

	4
	15
	12
	14
	11

	5
	10
	10
	8
	8


For the above data, setup an R-Chart and an X-Chart. Plot the observed points and comment on the same

a) What is quality loss?

b) What is off-line quality control?

c) What are type 1 errors?

d) Explain the use of control charts?

e) Explain the nominal type of product specification.

f) What is the use of a p-chart?

g) What is process capability ratio?
