Birla Institute of Technology & Science, Pilani
First Semester 2022-23 (Mid-term Examination - Regular)

ME F443 (QCAR) Total Marks: 30
Date: 01/11/2022 Duration 1.5hrs
You are required to be very brief and specific in your answers [Each 2Mark]

Question 1.

(a) If a process is in a state of statistical control, does it necessarily follow that all or nearly all of the units of
product produced will be within the specification limits?

(b) Discuss the logic underlying the use of three-sigma limits on Shewhart control charts. How will the chart
respond if narrower limits are chosen? How will it respond if wider limits are chosen?

(c) Sketch the extended process in Deming philosophy

(d) State one of the seven deadly sins and one of the fourteen points from Deming’s philosophy

(e) What are eight dimensions of Quality defined by Garvin?

(f) What are the tools used for Quality Improvement activities? Justify your answer.

(g) What is Hidden failure cost? How is it different from Failure Quality cost?

(h) Discuss the differences between service and product quality characteristics.

(1) List down three important similarities between Juran’s and Deming’s philosophies.

(j) Why errors are part and parcel of every sampling process and how do you minimize it?

(k) How level of significance is linked with p-value used in hypothesis testing? [Bonus]

Question 2.
Two parts are assembled as shown in Fig. 1. Assume that
the dimensions X and Y are normally distributed with means

u, and u, and standard deviations o, and o,
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respectively. The parts are produced on different machines
and are assembled at random.

(a) Determine the distribution for X+Y and X-Y, with mean and variance.

(b) The mean of outside diameter of shaft and inside diameter of journal are 9.0 cm and 9.1 cm respectively.
And the SD of shaft and hole are 0.033 cm and 0.043 cm. Determine the proportion of nonconforming
assemblies.

(c) If it is desired that the probability of a smaller clearance than 0.09 should be 0.006, what distance between
the average dimensions should be specified? [2+2 +2]

Question 3.

Two machinist measured the surface finish of metal part manufactured by them and | Machinist 1 | Machinist 2
the data is shown in Table 1. Assume that the measurements are normally | 1.45 1.54
distributed. (a) Test the hypothesis that the mean surface finish measurements made | 1.37 1.41
by the two technicians are equal. Use « =0.05 and assume equal variances. Discuss | 1.21 1.56
the practical implications of the test. 1.54 1.37
(b) Test the hypothesis that the variances of the measurements made by the two | 1.48 1.20
machinist are equal. Use « =0.05 and discuss the implication. What changes will | 1.29 131
we need to take care in (a) when the variances are not equal? [2+2] 134 1.27
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Cumulative standard Normal distribution chart
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Chi-squared value for a specified Right hand area
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vy 040 0.25 0.10 0.05 0.025 0.01 0.005 0.0025 0.001 0.0005
1 0325 1.000 3.078 6314 12.706 31.821 63.657 12732 31831 636.62
2 0289 0816 1.886 2.920 4303 6.965 9.925 14.089 23326 31.598
3 0277 0.765 1.638 2353 3.182 4.541 5.841 7453 10213 12924
4 0271 0741 1533 2132 2776 3747 4604 5598 7173 8610
5 0267 0.727 1476 2015 2571 3.365 4032 4773 5893 6.869
6 0265 0727 1440 1943 2447 3143 3707 4317 5208 5950
7 0263 0711 1415 1.895 2365 2.998 349 4019 4785 5408
8 0262 0.706 1.397 1.860 2306 2.896 3355 3833 4.501 5.041
9 0.261 0.703 1383 1.833 2262 2.821 3.250 3.690 4207 4781
10 0260 0700 1372 1812 2228 2764 3169 3581 4144 4587
11 0260 0697 1363 1796 220 2718 3106 3497 4025 4437
12 0259 0695 135 1782 2179 2681 3055 3428 3930 4318
13 0259 0.694 1350 1.771 2.160 2.650 3.012 3372 3852 4221
14 0258 0.692 1345 1.761 2.145 2624 2977 3326 3787 4140
15 0258 0.691 1341 1.753 2131 2.602 2947 3286 3733 4073
16 0258 0690 1337 1746 2120 2583 2921 3252 3686 4015
17 0257 0689 1333 1740 2110 2567 2898 3222 3646 3965
I8 0257 0688 1330 173 2101 2552 2878  3.197 3610 3992
19 0.257 0.688 1328 1.729 2003 2.539 2.861 3.174 3579 3883
20 0257 0.687 1325 1.725 2086 2.528 2.845 3.153 3552 3850
Values of F for specified Right Tail area
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¥y Degrees of freedom for the numerator (v,)
v2 1 2 3 4 5 6 7 8 9 10 12 15
1 583 7.50 8.20 8.58 8.82 8.98 9.10 9.19 9.26 9.32 941 9.49
2 2.57 3.00 315 3.23 3.28 3.31 3.34 335 3.37 3.38 3.39 3.41
3 2,02 228 236 239 241 2.42 243 244 2.44 2.44 245 2.46
4 1.81 2.00 2.05 2.06 2.07 2.08 2.08 2.08 2.08 2.08 2.08 2.08
5 1.69 1.85 1.88 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89
6 1.62 1.76 1.78 1.79 1.79 1.78 1.78 1.78 1.77 1.77 1.77 1.76
f 1.57 1.70 1.72 1.72 1.71 1.71 1.70 1.70 1.70 1.69 1.68 1.68
8 1.54 1.66 1.67 1.66 1.66 1.65 1.64 1.64 1.63 1.63 1.62 1.62
~~ 9 151 1.62 1.63 1.63 1.62 1.61 1.60 1.60 1.59 1.59 1.58 1.57
% 10 1.49 1.60 1.60 1.59 1.59 1.58 1.57 1.56 1.56 1-55 1.54 1.53
g1 1.47 158 1558 157 1.56 1.55 1.54 1:53 1.53 1.52 1.51 1.50
g 12 1.46 1.56 1.56 1.55 1.54 153 152 1.51 1.51 1.50 1.49 1.48
£ 13 145 155 1.55 1.53 1.52 1.51 1.50 1.49 1.49 1.48 1.47 1.46
é 14 1.44 153 1.53 1.52 1.51 1.50 1.49 1.48 1.47 1.46 1.45 1.44
= 15 143 152 1.52 1.51 1.49 1.48 1.47 1.46 1.46 1.45 1.44 1.43
2 142 1.51 1.51 1.50 1.48 1.47 1.46 1.45 1.44 1.44 1.43 1.41
'.:_' 17, 1.42  1.51 1.50 1.49 1.47 1.46 1.45 1.44 1.43 1.43 1.41 1.40
= 18 1.41 1.50 1.49 1.48 1.46 1.45 1.44 1.43 1.42 1.42 1.40 1.39
g 19 1.41 1.49 1.49 1.47 1.46 1.44 1.43 1.42 1.41 1.41 1.40 1.38
'§ 20 1.40 1.49 1.48 1.47 145 1.44 143 1.42 1.41 1.40 1.39 1.37
& 21 1.40 1.48 1.48 1.46 1.44 1.43 1.42 1.41 1.40 1.39 1.38 1.37
= 22 140 148 1.47 145 144 142 1.41 1.40 1.39 1.39 137 1.36
g 23 1.39 147 1.47 1.45 143 1.42 1.41 1.40 1.39 1.38 137 1.35
g 24 1.39 147 1.46 1.44 1.43 1.41 1.40 1.39 1.38 1.38 1.36 1.35
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