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Question 1: Give a full discussion for direct quality cost categories.

Question 2: Give a full discussion for indirect quality cost categories.

Question 3: Give a full discussion for quality responsibility in a general industrial firm.

Question 4: Give a fun discussion for the following:

(a) Controllirnits and specifications.
(b) Minimizing the effect of variable subgroup size in p charts.
(c) Variation categories and sources.

Question 5: Give a full discussion and comments for the steps required to construct control
charts for variables.

Question 6:

The performance of the first shift is reflected in the inspection results of electric carving
knives. Determine the central line and the trial control limits for each subgroup. Assume that
any out-of-control points have assignable causes and determine the standard value for the
fraction defective for the next production period.

Date Number Number Date Number Number
Inspected Defected Inspected Defected

Sept.6 500 5 Sept.23 525 10
7 550 6 24 650 3
8 700 8 27 675 8
9 625 9 28 450 23

10 700 7 29 500 2
13 550 8 30 375 3
14 450 16 Oct.1 550 8
15 600 6 4 600 7
16 475 9 5 700 4
17 650 6 6 600 9
20 650 7 7 450 8
21 550 8 8 500 6
22 525 7 11 525 1

P.T.O.



Question 7:

The table below gives the average and range in kilograms for tensile test on an improved
plastic cord. The subgroup size is 4. Determine the trial central line and control limits. If any
points are out of control, assume assignable causes and calculate revised limits and central line.

Subgroup X R Subgroup X RNumber Number
1 476 32 14 482 22
2 466 24 15 506 23
3 484 32 16 496 23
4 46~ 26 17 478 25
5 470 24 18 484 24
6 494 24 19 506 23
7 486 28 20 476 25
8 496 23 21 485 29
9 488 24 22 490 25
10 482 26 23 463 22
11 498 2S 24 469 27
12 464 24 25 474 22
13 484 24
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TABLE B Factors for Cbmputing Central Lines and 3(1 Control Limits for X, s, arid R Charts
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CHART FORlAVERAGES CIlART FOR stANDARD DEVIATIONS CHART FOR RANGES

IT-
FACI'ORS FOR FACTOR FOR FACTOR FOR

OBSERVATIONS CONTRoi..oLlMITS CENTRAL LINE FACTORS FOR CONTROL LIMITS CENTRAL LINE :-FACTORS FOR CONTROL LIMITS
),

IN 1+
r :

SAMPLE, n A A~c A3 c. B3 B. Bs B, d1 d. DJ Dl D3 D.
,.e-,

2 2.121 1.880 2.659 0.7979 0 3.267 0 2.606 1.128 0.853 0 3,686 0 3.267
3 1.732 1.023 1.954 0.8862 .0 2,568 0 2.276 1.693 0.888 0 4.358 0 2.574

-r

4 1.500 0,729 1.628 0.9213 0 2.266 0 2.088 2.059 0.8130 0 4.698 0 - 2.282
5 1.342 0.577 1.427 0.9400 0 2.089 0 1.964 2.326 0.864 0 4.918 0 2.114

,-

6 1.225 0.483 1.287 0.9515 0.030 1.970 0.029 1.874 2.534 0.848 0 5.078 0 2.004
"7 1.134 0.419 1.182 0.9594 . 0.118 1.882 0.113 1.806 2.704 0.833 0.204 5.204 0.076 1.924
8 1.061 0.37) 1.099 0.9650 0.185 1.815 0.179 1.751 2.847 0.820 0.388 5.306 0.136 1.864
9 1.000 0.33:] 1.032 0.9693 0.239 1.761 0.232 1.707 2.970 0.808 0.547 5.393 0.184 1.816

10 0.949 0.308 0.975 0.9727 0.284 1.716 0.276 1.669 3.078 0.797 0.687 5.469 0.223 1.777
y

0.92711 0.905 0.285 0.9754- 0.321 1.679 0.313 1.637 3.173 0.787 0.811 5.535 0.256 1.744
12 0.866 0.26"6 0.886 0.9776 0.354 1.646 0.346 1.610 3.258 0.778 0.922 5.594 0.283 1.717
13 0.832 0.249 0.850 0.9794 0.382 1.618 0.374 1.585 3.336 0.770 1.025 5.647 0.307 1.693
14 _0.802 0.235 0.817 0.9810 0.406 1.594 0.399 1.563 . 3.407 0.763 1.118 5.696 0.328 1.672
15 0.775 0.223 0.789 0.9823 0.428 1.572 0.421 1.544 3.472 0.756 1.203 5.741 0.347 1.653

16 0.750 0.212 0.763 0.9835 0.448 1.552 0.440 1.526 3.532 0.7~0 1.282 5.782 0.363 1.637
17 0.728 0.2q~ 0.739 0.9845 0.466 1.534 0.458 1.511 3.588 0.744 1.356 5.820 0.378 1.622
18 0.707 0.19.4,( 0.718 0.9854- 0.482 1,518 0.475 1.496 3.640 0.739 1.424 5.856 0.391 1.608
19 0.688 0.189 0.698 0.9862 0.497 1.503 0.490 1.483 3.689 0.734 1.487 5.891 0.403 1.597
20 0.671 O.ISP 0.680 0.9869 0.510 1.490 0.504 1.470 3.735 0.729 1.549 5.921 0.415 1.585-Copyright ASI'M, 1916 Race Street, Philadelphia, PA, 19103. Reprinted with permission.
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