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QUALITY CONTROL 2 (TKU21-2)

QUESTION 1 [10]__

The data given below is the weight in kilograms of members of a certain club.

78 78 62 90 88 b3 65 78 77 78 77 8 77 70
71 65 75 86 53 76 63 74 65 57 78 90 65 77
69 99 77 44 94 75 69 78 59 72 82 96 69 79

52 56 62 90 81 76 52 48 70 49 72 88 76 49

1.1 Construct a tally sheet (4
1.2 Construct a grouped frequency distribution table (6)
QUESTION 2 _ [9]
2.1 What is the difference between Quality controf and Quality assurance? (3)
2.2 What is the difference between control limits and specifications limits? (3)
2.3 What is the difference between a control chart for variables and contro! chart for

Attributes? (3)
QUESTION 3 [11]

A sample of 10 students was fed a special diet and the foIIowihg weight
gains (in grams) were observed at the end of one month period:

6,7 2,7 36 3.4 8,3 59 25 48 36 27
3.1 Calculate the mean weight (2)

3.2 Find the median weight (3)



3.3 Find the modal weight (2)

3.4 Calculate the standard deviation 4)
QUESTION 4 [15]

The following frequency distribution summarises the weekly wages in thousand for a group
of 48 enginners.

Weekly Frequency
wages(Iin Rand)
1-< 3 4
3-< 5 15
5§-<7 7
7-<9 - 3
9-< 11 10
11< 13 9
4.1 Calculate the mean (2}

QUALITY CONTROL 2 (TKU21-2)

4.2 Calculate the mode (2)
4.3 Estimate the median using an appropriate graph (4)
4.4 Calculate the variance 4)
4.5 Comment on the shape of the distribution (3)
QUESTION 5 [21]

The following table summarise the number inspected and the count of nonconformities
units for 4 weeks at 4 days per week. The tableau below describes.

Date Number inspected Count of Nonconformities
Feb 1 | 45 ~ 50
- 2 31 37
3 34 - 32
4 46 71
5 44 65
6 18 31




49 62
38 - 57
41 36
10 47 | 82
11 34 54
12 26 _ 32
13 . 37 40
14 51 67
15 24 ‘ 30
16 ‘ 42 50
5.1 Calculate the trial control limits for each siibgroup (8)
5.2 Determine the control limits for the next 4 week period (8)
5.3 Plot the graph (5)
QUESTION 6
[8]

A steady stream of light bulbs has a fraction nonconforming of 0,09. If 30 are sampled,

what is the probability:

6.1 of having 3 nonconforming units? Use the poisson distribution. (4)
6.2 of having more than 2 nonconforming units? Use the poisson distribution. (4)
QUALITY CONTROL 2 (TKU21-2)

QUESTION 7 [9]

Each sample of coal either contains a rare molecule or not. It has a 45 % chance of
containing the. area molecule. Assume that the samples are independent. If there are 12
samples in total, find the probability that in the next twelve samples:

7.1 At most 3 does contain the rare molecule. (4)
7.2 At least 2 does contain the rare moleculs. (5)

QUESTION 8 [9]



A sampling plan is desired with producer's risk of 0,05 of not accepting 0.8 %
nonconforming units and a consumer’s risk of 0,9 % of not accepting 6,8 % nonconforming
units. Select the sample with the highest sample size and the lowest sample size.

TOTAL MARKS: 90
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APPENDIX

Table A
Table B

Table C
Table D
Table E

" Areas Under the Normal Curve

Factors for Computing Central Lines and
-3¢ Control Limits for X, s, and R charts

_The Poisson Distribution
Random Numbers
Commonly Used Conversion Factors

Table P
Table G-1
Table G-2
Table G-3
Table H

Critical Values of ¢ Distribution

Critical Values of F Distribution (g = 0.1)
Critical Values of F Distribution (a = 0.05)
Critical Values of F Distribution (a=0.01)
Orthogonal Arrays

-14
~13
~12
-11
-10
-0.9
-08
-0.7
06
-05

0034 ©.0096
00128
oo
Wi 00297 -
- 0.0262

. 06329
. 00409
0.0505
v 00818
0,0749
00901
01075
01271
0.1452
01736
0 2005
02297
02611
0.2946

00078 00080 000
00102 00104 . 00107
C90132° 00736 0.01%9

06166 . 00170  001V4 00L7S
00212 . 00217 0.0222 00278

0.0268 ~ 6.0274 00281 00287

00336 00344 00351 0.0359
00418 . 00427 00436 0-0446"

00516  0.0526 00537 00548
0.0630. 00843 00655 ~ 00568
CO764. 00778 Q0793 00808
0.0918 00934 QU951 00968

01093 ° 01112 01183 01151
L0:1292° Q314 01335 01357

0.1515 01539 0.1562 01587
01762 01788 01814  0.1841
02033 (02061 02090 02119
0.2327 02358 02389 02420
02643 02676 02709 0.2743
02981 03015 Q3050 03085
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{Continged)

009 0.08 0.07 0.06 0.05 0.04 0.03 0.02 0.01 0.00 "5

o4 0al21 03156 03192 03228 03264 03300 03336 03372 03409 03446 .
03 03483 03520 03557 03504 03632 03668 03707 03745 03783 03821
02 03859 03897 0393 03974 04013 04052 04090 04129 04168 0.4207 -
.01 04247 04286 04325 04364 04404 04443 04483 0.4622 04562 04602 -
65 04681 04681 04721 04761 04801 04840 04880 04920 04960 05000

o 001 002 - 003 004 005 008 007 . 008 0.08 :

05318 05389
0.5714 05753
0.6103 0.6141
06480  0.6517
0.6844 08879 .
0.7390 - 0.7224
0.7517 07849
_o 7323' : ,o;;szjv_.é e

05199  0.5239
05596 - 0.5636
0.5987 = 0.6026 ¢
0.6368 ' 0.5406 C
06736 . 0.6772
07088 . 07123
9 .0.7422 107454 0748
708 07734 " 87784 - 0F

08023 - 08051 - O

. 08289 . 08315 : O

+0.0 05000  0.5040
+01 05398  0.5438
+0.2 05793 05832
+0.3  06i79 06217
+D4 . 0:6554 06501
%05 .. 06916 . 06950
+06 | 07767 : 07291
€07 . 87580 - 07611 .
+68 07881 07910
+09. - 08180 08186

M,

o= -

o,
Fi:

b

%

w10 5 B 08581 0B &
L, 18 GRHY
+2 oase 5 OB
413 08082 - osis’ - i
15 083 " (9370 - 0,9882 08385 - 09406 -

416 . 0.9 n9474. G948 = 09495 D955 - 095IRT L
+l7 - ‘ngssa 0:9573 - 09582 '. 09581 . 09599 0.9608 . 0.9616 - 09633
#l8 09641 . 098% | 0:9664 © 0.9671 , 05678 09686 . 0,9683  0.9609 - g'fés* |

s18 09 09756 08732 09738 . 0874 057507 09786 - 09761 0_}1'3‘75; .

20 09783 09788 09798 08798 . 69808 08812, - 09817
2.1 0.9830 .- 09834 0.9838 ' 0.9842 0.9846 _ 9_9354-_-- 0.9857
22 09868 09871 ~ 0.9875 0.9878  0.9881 0.9887° - 0.9890

0.9913 0.9916

+23 08893 ° 03896 09898 09901 09904 08906 © 0.9509 O,
0.9934 09936

424 00918 09920 09922 08925 09927 09929 09981 .
+25 09938 09940 09941 09943 09945 . 09946 = 0.9948 09951  0.9952
426 09953 09955 09956 09957 0.9959 | 0.9960 - 0.9961 0.9963 09964
.27 09965 09966 0997 08968 09969 09970 09971 09972 09973 09974
.28 09974 09975 09976 09577 09977 09978 09979 09979  0.9980  0.9981
.29 09931 09982 09983 (9983 09984 (.9984 09985 09985 0.9986  0.9986
+30 099865 099869 099874 0.99878 0.99882 056836 099889 009893 0.99896 0.99900
+31 099903 099906 (99910 0.99913 0.99915 099918 099921 099924 0.99926 099929
+32 099931 009934 099936 099938 099940 099942 0.99944 099946 0.99948 0,99950
433 099952 0069953 099955 009957 099958 0.99960 0399961 099962 0.99964 099965
+34 099966 099967 0099969 099970 009971 099972 099973 089974 099975 0.99976
435 099977 099978 099978 099979 0099980 0099981 099981 099982 099983 O 99983

2Proporiion of total area under the curve that 1s nnde. the proportior of the curve from —ocoto (X, — plia (X represents any desired value of the varniable )
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"1.2%, the OC

sbtained. Each . TABLE 94 np Values for Corresponding c Values and Typical Producer’s and Consumer’s Risks

P.=099 P, =095 P,=090 F=010 P.=005 P,=0081 - RATIOOF

c (@=001) (=005 (x=0.10) (8=0.10) (8=0.05) (8=0.01) Py /Peys
0 0.010 0.05} 0.105 2303 2,996 4.605 44.890
1 0.149 0.355 0.532 3.390 4.744 6.638 10.946
2 0.436 0.8i8 1.102 5.322 6.296 8.406 6.509
3 0.823 1.366 1.745 6.681 7.754 10.045 4.890
4 1.279 1.970 2.433 7.994 9.154 11.605 4.057
5 1.785 2.613 3.152 9.275 10.513 13.108 3.549
6 2.330 3.286 3.895 10.532 11.842 14.571 3.206
7 2.906 3.981 4,656 11.771 13.148 16.000 2.957
8 3.507 4.695 5.432 12.995 14.434 17.403 2.768
9 4.130 5.426 6.221 14.206 15.705 18.783 2.618
S 10 4,771 6.169 7.021 15.407 16.962 20.145 2497
_ 11 5.428 6.924 7.829 16.598 18.208 21.490 2.197
- 3 12 6.099 7.690 B.646 17,782 19.442 22.821 2312
100 4 13 6.782 8.464 9.470 18.958 20.668 24.139 2240
l 14 7477 9,246 10,300 . 20.128 21.886 25446 2,177
15 8.181 10.035 §1.135 21.292 23.098 26.743 2.122
Source: Extracted by permission from J. M. Cameron, “Tables for Constructing and for Cnrnpuung the Operating Characteristics of
nd AQL, A Singic-Sampling Plans,” Industry Quality Cantrol. Yol. 9, No. 1 (July 1952): 39.
LOT-BY-LOT ACCEPTANCE SAMPLING BY ATTRIBUTES 391
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TABLE C The Poisson Distribution Pic) =

Appendix

(npy
i"-} -~ [Cumulative Values fire in Parentheses)

€ npy 0.1 0.2 03 0.4 0.5
0 0 905 {0.905) 0819 (0.819) 0741 (0 741) 0670 {0.670) 0607 (0 607)
1 0.091 {0 996). 0 164 {0.983) 0.222 (0.963 0.268 (0. 938) 0.303 (0.910)
2 0.004 {1.000) {016 (0.999) 0.033 (0 996) 0.054 (0.992) 0076 (0.986) .-
3 0.010 (1,000 0.004 (1.006} 0.007 (0.999) 001340999 "
4 0.001 (1.000) 0.001 {1.000) .
capy 0.6 07 08 T 10
0 0549 (0549) a7 0497 0.A443(0449) . 040610408 - O 3680368
1 0.329(0.878) 0.349 (0.845) 0359 (0.808) . 0.366(0772) 0.368 (0 736)
2 . 0.0991{0.977) 0.122 (0 967} 0.144 0.952) " 0.166 (0.938) 0 184 (0920)
3 ‘0020 (0997) 0,028 (0.995) 0.039 (0.99%) | Q043(0987) . 00610981 -
4 0.003 (1 000 0.005 {1.000} 0008(0.999) 00110998 - 0016(0.997) . '
5 Myl 7 0.001(1000) | - 080211000} ;.- '0.90'3 (1000}

Rt hmm-— olg

. 0333(0:333)
036610699 :

- 0:201 10900} ¢

-Jemamm e

moax cﬁsss*:

0008 fosesa;

0.501 {naemf
0361 (0562 - -
0217087 23
oosw . '6?6) , :

0273(0273) -0~
03340627,

'-';-9247 ©: 2471 o5

il 0.223 (0 2233 e
' ‘_,7,0335(055&

£

1

.- 0268 @:78%
© 013s{ogen)’
005500.976)

9.3]‘1([0'494) Eef
| 0.264 (0.758) -
014910907 -
. 0064(0971)

‘e ozeac@?su Ry
‘0161 (0.892). -

: ';‘}’cm (&375;“ A
. 0072094

QO0BL{0956)

. ‘-,Q._ms'mp‘ 85
" p2r140408)
0271067
0.1800.857). . :
10.090.(0947) - -
Q0360983

00180 994) 0.022{0.99%  0.026(0990) ' ~O031(09E7)
000510999) . 00060999 - " p.008(0g98 - . 0.010(0. 957) . 001200995
0 001 (1.000) 0.001 {1.000) - 0.002(1.000) 'o 003 {1 aom-' 000410999
e T - 0.001(1.000)
¢ oo Ay 22 23 S 55 : 25
v 0123123 . . G111(01D 010010100) ~ 0.09IQ09Ly . 0.082(0082)
1 0.257 {0.380} 0 244 (0.355) 0.231 (0.331) §:218 (0:309) " 0.205 0.287)
- 0,270 (0.650) 0.268 (0.623) ( 265 (0 596 Q.261(05701 0.256{0543)
3 0,189 {0.839) 0 157 (0.820) 0,203 (0.799) 0 209 10.779) 0.214 (0 757)
4 0.099 (0.938) 0108 (0.928) 0117 (0.916) 0.125 (0.904) 0134 (0 891)
5 0 042 (0.980) 0048 (0 976) 0,064 (0.970} 0 60 (0 964) 0.067 (0:958)
8 0.015 (0 995) 0017 (0.993) 0:021 (0.991) 10,024 (0.988) 0.028 (0.986)
7 0.004 (0 999) 0005 (0 998) 0.007 {0998 0 008 (0.996) 0.010 (0996}
8 0 001 (1 000 0.002 (1.000) 0.002 (1.000) £ 0.008(0.999) 0.003 (0.999)
9 el 0.001 (1.000) 6001 (1 000)

LS xR A s L IR s - =2
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TARLE c:

{Continued)

R o e N s W N O §

Wy 025 (@93&)

| 0.018:40.996). ¢
S 0008 0689
S 0.08T (1000}

- 013017
- oz1éwMel . 0.209 (0.380) .-
022440828 - 0223 0808 .
0173 (0I798) .
o lan?,(ﬁqu& T

i3 178 (0 VSH

| 01340895 -
© 00BL (@956} -
. D028 (0984
- 00110995
0004 0.999) .-

100011000 . 00821.000)

.. 0081 Goen
_o a1z 0:483) - £
0005 {0998 -

I
1= 0193‘{0.3393
o8 pﬂl&&&ﬁ&l

O.18610.744).

0. 125@37@,

U 0.0n 081
:ionasm@fs;
W= @maweﬁn
. -on@s (0:297) "
. 080z 10.999). -

X onm umoa

cnpy . 26 ¢ 2.7 28 29 S 30
- C5fat 0074 (0.074) 0.067 {0.067) 0.061 (0.061) 0.055 (0.055) 0,650 {0.060)
1 0:193 (0267} 0.182 (0.249) 0.170 (0.231) 0.16040.215) . 0.149 (8199
2 0.251 {0.518) 0.245 (0.494) 0.238 (0.469) 0.231 (0.446) . 0224 (0 423)
3 0.218 (0.736) 0,221 (0.715)- 0223 (0.692) - 0.224€0.670) 0.224 (0.647)-
4 0.141©877) ;. 0.1490.864) 0,156 (0.848) 0.1620.832) 0.16810.815)
5 0074 (9.951) 0.080 (0.944) . - 0.087 (©935) 0.094 (0,926} 0.101 (0.916)
6 0:032 (0.983) 0086(0980) 00410976 0.045(0371) 0.050 (0.966)
7 0012(0§95)  0014994) - . 0.016(0:992) - 0.019 (0.998) 0022 (0.988)
8 00040999} . ' 0005(0.989) 0.006 (0.998) - . 0.007 {0997} 0,008 {0,996)
L9 '0.001€1000) urom_ (1.060) . , D002(1.000) - ‘poU2(dgey - 0.003 (0999) _'_
c 3.1 A sz R N i e Y 3.5‘ ;;. 1Lk
% - "o 041 ©041) '.; . 0037 cu.oaﬂ . 0.033(0 '&3_3’)—” f'onso (0.030)

010840138
0185 {@BAL "

"'@. 2160537
o ';Bg @ 725;."'-
. g132(0858) |
~ L 0Q7740888)
. ;"'_ﬁoaa(a@m:-
e.m;' {o %90).

0.002 E@ 999) il

_10001 1,000y *

¢ npo. i S B | B 3;5" a0
i) 0.027 (0.027) = - U025 (0.025) 0022(0022) _  0020(0.020) 0 913(0.9&8)’
1 0 098 {0.125) 0091 (0.116) 0085(0.107) . 00790099 - 0073 (©.091)
2 0.177 (0.302) 0.169 (0.285) 016110 268) 01540253  0147(0.238)
3 021340 518) 0209 (0.494) 0,205 (2.473) 0.200(0453) - 0.195(0.48%)
4 0191 {0.706) 0.193 10.687) 0.194 (0 667) 0195(0.648) ~  0.195(0828)
5 0 138G 844) 0.143 (0.830) 0.148 (0 815) 0.152 0.800) 0 157 (0.788)
6 0.083 (0.927) 0.088 (0.918) 0.094 (0.909) 0099 (0 899) 0.104 (0.889)
7 0.042 (0 969) 0 047 (0.965) 0 051 10.960} 0.055 (0.954) 0.060 (0:949)
8 0.019 {0.988) 0022 (0.987) 0024 (0 984) 0027 (0.981) 0.030(0.979)
3 0,008 (0.996) 0,009 (0.996) 0010 (0 994) 0012 (0.993) 0.013 (0 982}
10 0.003 (0.999) 0.003 (0 999) 0.004 (0,998) 0004 (0.997) 0.005 {0 997)
11 0.001 (1 000) 0001 (1.000) 0001 (0.999) 0.002 10.999) 0.002 (0.999)
12 -‘ (001 (1,000) 0.001 (1.000) 0.001 (1 080)
¢ APy - 41 42 ) £3 4.4 4.5 -
0 0017 (0017) 0,015 {0.015) 0.014 (0.014) 6.012(0.012) 0.011 (0.011)
1 0.068 (0.085) 0 063 (0.078) 0.058 (0.072) 0 054 (0.066) 0.050 (0 061)
2 0139 (0.224) 0132 (0.210) 0125 (0.198) 0.119 (0 185) 0.113 (0 174)
3 0.190 (0.414) 0.185 (0 395) 0.180 (0.378) 0.174 (0 359) 0169 (0 343}
4 0195 (0.609 0 195 (0.590) 0.193 (0.571) 0.192 10 551) 0190 (0.533)
{Conuinued)
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TABLE (;

{Continded)

¢ ipo a1 42 43 4.4 45

5 0.160 {0:769) 0.153 (0.763) 0 166 (0.737) 0.169 (0 720) _0.171 (0704}

6 01100 879) 0.114 (0-867) 0.119 {0 856) 0 124 (0.844) 0.128 (0 832}

7 0.064 10.943) 0.068 (0 936} 0073 (0 929) 0.078 (0.922) 0082 (0914}

8 0.033 (0 976) 0036 (0.972) 0.040 (0 969} 0.043.{0.965) 0.046 (0.960)

9 0015 {0-991) 0017 {0 989) 0.019{0.988) 0.021 {0.986) 0023 10 963)

10 0006 (0.997) 0,007 (0.996) 0.008 (0.996) 0.009 (0 995; D011 (C1994)

11 6.002 (0.999) 0.003 (0.999) 0.003 {0.999) 0 004 (0 999) 0.004 {0.898)

12 0,601 (1 000} 0001 £1.000} 0001 (1.000) 0001 (1.000) 0.001 (0 999

13 il 0,001 (1 000) °
¢ npy 4.6 T R 4.8 4.9 50 °

0 0010(0010) = 0.009{0.009 0 008 (0 008} 0.008 (0 008) 0.007 (0.007). -

1 0.046(0:056) ~ 0043 (2.052) 0039 (0.047) 00370045 0.084(0041)

2 0,106 (0.162) 0101 (0 133) 0.095 {0.142) 0090 (0.135). . 0084 (0125

2 0 163 0.325) 0 157 (0.310) 0152(0.208) © - G146(0281). . 0.140(0268) .

0188 10513}

017210685

. 0I320817)
.. 0981090 . ,
o nesowgsd) 0.054 (0950} - -
L 0028 0.978)
61013 OH91)

/ omzeegszi Ue
. 000E10957

. ogos@In
- opo2@EY.

" o.001i000) .00t t (1.000)

"+ 0185 (0.498) -
. 0174 (0669) .
© 0.136{0.805)

6.091 (0,896)

0.182 (0476} -
0.175 (0 651)
01400791) .
o 000610887
" 0.0580.948)
_,'.o.osnoswsr;-n 08
o1 @es - - 00
0.006 {0.997) 1"
9&02(03893 103 ¢
© 0,001 01,0000 -

0.179(0.450) . '+ 0.176 (0441}
0175108638
01430778
0,100 (0878 -
,‘:;_'5061 fem 5

L 0176{0.617)
.0.14610.763)
. 810510868

' 'f{'__.? rmm. c;l'ooa'a' -

capy eo § 70 oor el U CREAL 19.0 ot i
5 . . 0002002 - 0.00Y(0 001) . - 00000800) - 0.000:0.0D0) - o goo {0.000) -
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