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Instructions: Attempt any three questions from Section A. Section B is compulsory.
Table for Control Chart Constants shall be provided on request.

Section A

1. "Good quality costs less than poor quality". Do you agree or disagree with the 8
statement? Justify your answer in the light of quality concept and with
appropriate illustrations.

2. Differentiate between following: 8
a) Quality Control and Quality Assurance
b) Common Cause Variations and Special Cause Variations

3. Briefly explain the following: 8
a) Juran's Trilogy
b) Muda, Mura and Muri

4. Describe the use of following tools and techniques for quality management 8
with examples.

a) Poka Yoke

b) Benchmarking

Section B

5. a) Control Charts for X and R are maintained on certain dimensions of a 8+8
manufactured product, measured in mm. The subgroup size is 4. The values

of X and R are computed for each subgroup. After 20 subgroups, IX = 412.83

and 2:R= 3.39. Compute the values of 30' limits for Xand R charts and estimate
the value of 0- on the assumption that the process is under statistical control.

b) A manufacturing factory's inspection results for five consecutive days are
given in following table. The number of pieces inspected every day is 500 and

L



defective pieces found each day are given. Calculate the fraction defective and

the percent defective. Also, draw a P chart.

--- - -------

Day 1 2 3 1\. 5

Number of Pieces Inspected 500 500 500 500 500
Number of defective pieces found 10 15 20 12 13

-----

--x--x--x--



Ta hie of Control Chart Constants

X-bar Chart
Constants

for sigma
estimate

R Chart Constants S Chart Constants

,----- ----I Sample A2 A3 d2 D3 D4 B3 B4
~;izc-=:m

1.880 2.659 1.128 0 3.267 0 3.2671------ -- -----. 1--------- .. _--
i 3 1.023 1.954 1.693 0 2.574 0 2.568~~-_---~-=~-,--0.729-- i-'I~628---

, ---- ---- f---
2.059 0 2.282 0 2.266

5 0.577 i 1.427 2.326 '0 2.114 0 2.089--- -- -_.

6 0.483 1.287 2.534 0 2.004 0.030 1.970
f--

7 0.419 1.182 2.704 0.076 1.924 0.118 1.882
8 0.373 1.099 2.847 0.136 1.864 0.185 l.815
9 0.337 1.032 2.970 0.184 1.816 0.239 1.761
10 0.308 0.975 3.078 0.223 1.777 0.284 1.716-
II 0.285 0.927 3.173 0.256 1.744 0.321 1.679--_._-._----- --_.- --I 12 0.266 0.886 3.258 0.283 1.717 0.354 1.646
13 0.249 0.850 3.336 0.307 1.693 0.382 1.618

r}i---~~; 0.817 3.407 0.328 1.672 0.406 1.594
0.789 3.472 0.347 1.653 0.428 1.572

16 0.212 0.763 3.532 0.363 1.637 0.448 1.552

I : ~-- ---- ~:~~!0.739 3.588 0.378 1.622 0.466 1.534
0.718 3.640 0.391 1.608 0.482 1.518

1-- -------- f--
19 O_! X7 0.698 I 3.689 I OA03 1.597 0.497 1.503
- " ------- -- --

t20 19.180 0.680 3.735 0.415 1.585 0.510 1.490
- .-._--

121 : 0.173 0.663 3.778 0.425 1.575 0.523 1.477
~----------
122 0.167 0.647 3.819 0.434 1.566 0.534 1.466

I;! 0.162 0.633 3.858 0.443 1.557 0.545 1.455
0.157 0.619 3.895 0.45 I 1.548 0.555 1.445

25 0.153 0.606 3.931 0.459 1.541 0.565 1.435

Control chart constants for X-bar, R, S, Individuals (called "X" or "I" charts), and MR (Moving Range) Charts.

NOTES: To construct the "X" and "MR" charts (these are companions) wecompute the Moving Ranges as:

R? = range of 1st and 2nd observations, R3 = range of 2nd and 3rd observations, R4 = range of 3rd and 4th
observations, etc. with the "average" moving range or "MR-bar" being the average of these ranges with the
"sample size" for each of these ranges being n = 2 since each is based on consecutive observations ... this
should provide an estimated standard deviation (needed for the "I" chart) of

(J = (MR-bar)/di where the value of d2 is based on, as just stated, m = 2.

Similarly, the UCL and LCL for the MR chart will be: UCL = 04(MR-bar) and LCL = 03(MR-bar)

but. since 03 = 0 when n = 0 (or, more accurately, is "not applicable") there will be no LCL for the MR chart,
Just a UCL


