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(8  Quality of Design and Quality of Conformance are two basic parameters
essential for meeting customer requirements. Explain the two parameters using
suitable examples. -

(b) Quality Planning, Quality Control and Quality Improvement are three
important phases in developing a successful quality programme. They are
often referred to as Quality Trilogy. Explain the features of each of those il
phases.

[

(a) Define “Reliability” and explain the important terms associated with the ik
definition. ' il

(b) What is meant by “Failure Mode and Effect Analysis (FMEA)” Briefly : ?
explain the steps of carrying out this type of analysis. ‘

(c) A Washing machine requires 45 minutes to clean a load of clothes. The
meantime betweén failure of the machine is 75 hours. Assuming a constant
failure rate, what is the chance of the machine completing a washing cycle
without failure ?

3. (a) “Process Approach™ is a concept widely used in quality management systems.
Explain the concept briefly and write an account of the important elements of
this approach.

(b) In order to implement the process approach, quality tools and practices have to
be effectively applied. Write an account of some of the important quality tools
and practices used for this purpose.

.

4. ().  Meeting requirements of external customers is a vital factor for the survival of [
an organization. In order to achieve this goal it is important to satisfy
numerous internal customers found in various processes in an organization. I
Explain the concept of internal customer.
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What is meant by Quality Costs ?

You are assigned the task of preparing a plan to launch a quality cost project
in a company. Outline the activities that should be included in the plan in
order to make the project beneficial to the company.

Variation is a fact of industrial life. Product quality is always subject to
variation. Explain the meaning of variation and the basic factors causing it.
Using appropriate examples, explain the effect of variation on customers and
manufacturers.

A company producing rice bags has marked 5 kg as the net weight for each
bag. The company wishes to keep 5 kg as the minimum net weight during the
packing process. A study of the packing process was done and the mean net
weight was found to e 5.05 kg with a standard deviation of 35 g. If the weight
is normally distributed, find the answers to the following questions.

(i) Does the process produce bags less than 5 kg ?
If so what percentage ?

(ii) = The company has set up an upper specification limit of 5.1 kg. Is the
process capable of meeting this upper specification ?

(i)  If the company wishes to produce at least 97% of bags below the upper
specification limit, what should be the mean of the process.

Fraction defective control chart (p-chart) has to be setup at a particular stage
of a process. Explain in a stepwise manner how you would proceed with this
task.

A fraction defective contro] chart has-been set up at a particular stage of a
process. In setting up the control chart, 100 items were inspected at each time.
The average fraction defective line of this control chart is 0.032. The company
has specified 6 percent as the maximum acceptable defective level. An
inspector subsequently taking readings has recorded 4, 5, 2, 3, 7, 2, 8
defectives on consecutive samples of 100 items each. What is your opinion
about the state of the process and the suitability of the control chart ?

In the problem solving methodology it is important to narrow down a problem
and then find root causes. Identify a quality tool for each of those purposes.
Describe one of the tools briefly.

A company manufacturing ball point pens has a production line where'8
employees are performing an assembling operation. The ball point pen
consists of nose piece, refill and barrel, During the assembly operation refill is
placed inside the barrel and the nose piece is fixed on to the barrel using
adhesive. Some defectives are observed as unavoidable. In order to study the
operation, defective ball point pens from each employee were collected over a
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period of time. A ball point pen is defective due to 5 types of defects. The data
collected is shown in the table below. The numbers represent defectives by
employee categorized under each defect type. Analyse the set of data using an
appropriate quality tool and present your conclusions.

Table — Defective ball point pens.

Employee Defect Type
1 2 3 4 5
15 { 53 | 50 | 12 4
28 10 | 48 8 8
5 65 | 59 4 22
30 | 59 163 | 132 ¢ 75
32 | 20 | 81 | 28 18
18 | 20 | 46 | 12 | 11
32 | 16 | 106 | 48 | 62
8 25 1 39 | 10 | 18
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Histogram analysis has been done on a bottle filling process in order to
understand the state of the process. Analysis shows that the process follows
normal distribution with mean 104 g and standard deviation 0.8 g. Filling
specification has been decided as 100 g minimum and 105 g maximum.
Comment on the state of the process. What action would you suggest for
continuation of the process.

Analysis done on a second filling line shows that the process is normally
distributed with mean 103 g and standard deviation 1.4 g. Comment on the
state of this process. What actions would you suggest for improvement. Filling
specification is the same as (a).
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Fructional parts of the total area {1.000) wnder the nonmal curve be
twgen e meinn and a perpendicular crected e varions nembers of
standard deviations (K) fron the nean. To ilustiate the use of the
table, 39.065 percent of the totul area wnder the curve will lie hetween
the mean and a perpendieular viected at o distanee of 1.230 Lom the
mean,

Each figure in the hody of the tuble is preceded by o decimal point.
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* This table has heen ndupted, by permission, from F. C. Kent, Elemcents of Stalistics,
MeGraw-Hill Book Company, New York, 1924,




Table B Exponential distribution values of e "X for various values*
Fractionut paits of the total area CLOOMY umder the exponential curve greater than & To
losirate: if Xt is 0,45, 1he probsbility of occurrence fyr n value greales than X is D.6376.

X 0.00 o.M 0.02 0.03 0.04 0.0% 0.086 0.07 0.08 0.0¢
m

G.0 1.000 06.9000 0.0802 0.9704 0.,0608 ©.05127 ©.0418 0.8124  0.89231 0.0130
T 0.1 0.0048 0.8958 0.8830 0.8781 0.869¢ 0.8507 O0.8571 0.6437 0 8353 0.8270
0.2 0.83187 0.8108 - D.B025 0,7M45 0.7886 0.7788 0,7711 0.7634 O0.7558 0.7483
0.3 0.7408 .0.7334 0.7281 0.7189 0.7118 O0.7647 0.8977 06907 0.6829 0.87T1
0.4 0.8703 0.0837 0.8570 0.8505 - 0.6440 O0.6376 0.6313 0.4250 0.6188 06128
0.5 0.6065 0.6005 0.5645 -0.5886 0.5827 0.5768 0.5712 0.3855 0.5308 05543
G:6 . 0.5488 0.5434 0.5379 0.5326 0.5273 0.5220 O0.5160 0.5117 0.5086 0.5016
0.7 0.4088 0.4918 0.4838 0.4819 0.4771 0.4724 0.4677 0.4830 04584 0.4538
0.8  0.4403 0.4449 0.4404 0.4360 0.4317 0.4273 0.4232 0.4100 O0.4148 04107
0.9 0.4086 06,4025 0.3085 0.3048 0.30906 D.3867 0.3820 0.3701 0.3753 0.3718

X . .

o ST a0 0.4 0.2 0.3 B4 0.3 0.8 0.7 0.8 0g
; 1.0 0.3078  0.3028 ©0.3012 0.2725 0.2406 0.2211 D0 2018 ©.1827 0.1633 0.1408
: ~.2.0 0,135 0.1225 0 1108 6,1003 0.0907 O0.0821 0 0743 0.0672 0 0608 O 0550
3.0 . 0.0488 0.0150 O0.04068 0.0268 0.0334 00102 0.0273 0.0747 0 0221 00202
4.0 0.0183 0.0166 0.0150 U030 0.0123 O 0.0 00D ©.0082 0.0074
5.0 0.0067 00061 G.0055 O©.0050 G6.0045 0.0041 0.0037 6.0033 0.0030 0 0027
0.0 0.0025 0.0022 0.0020 0.0018 H.0017 0.0015 O0.60I14 0 0012 0.00(1 0.0010

" Adapted from 5. M. Selby {ed.}. CRC Stendard Amthewasical Tables, 1 7th ed,. CRC
Press. Cleveland. Ohio. 1969, pp. 201-207.
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