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Q1 (10 pts): A company faces a problem of high defect rates. please select the proper SPC tool or
missing phrase:

1. Three main types of defects were determined which differ in their severity. - -”—‘f—@f-}f’—-—f/—bﬁ':-%/
> Historical data were collected about the defect frequencies. Q’)edﬁ shee -\»4----,-
3. The potential causes of each defect are then defined. Eé&&&__?nd___éffgﬂfm mMm
4. The relationship between each defect type and process factors settings is built. _‘SQ@_}M f o\a’“ AmM
5 The number of defects is monitored over 20 samples. Qﬁ&[-’-bf‘ ﬁw rol Ohardt
6. A large data set is collected, then ﬂhl@tﬁ%’fﬁm%-— is used to describe variation.
| 7. A control chart is estalyed, q LOn___Z__ of 8 points or more indicates an out of control.

8. In Phase L , the corfrol chart is used to monitor future production. :
9. The proper probability distribution for rurnber of defects in a unit is —Fﬁf-é:‘r/?l{d'.{o’f ] Lh J' Jon

\
\ 10. The hardness can z.moni‘iolr_ed u Iini MM‘@M%;ntrol charts.
; " & i f

proba of fﬂq) "
1147 A 15 used to test abotit a hypothemzed distribution.—
\ 12. The contro] chart only detects W/ RAE-T ple. causes of variability.

agam 4 .
L 3@M3§_ﬂnd__6ﬁi£fg.'<%nveys information about potential cause of defects.
14. Motorola's six sigma results in 3):!1/@11.

¥15\Control charts prevent(ﬁnﬂﬂ-@%rocess adjustment.m&e:es%
16.1f the control chart includes unusual -ﬁ\-g%{- ----- , it is concluded out of control.

17.Quality means fitness for 4 —\/e/

18.The M&ié&ﬁ.@:@rm charts are used to monitor number of nonconforming.

19¥£§L&C—°\9H%imits are determined by product designers or customers.
20. Quality training is an example of 79-’-'& adiel) costs.
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Q2 (30 pts): A team of five IE students were asked to conduct a project for quality control course.
They visited a company that produces plastic bottles. It is estimated that:

M 62
Thickness (mm): normal (2, 0.04) specifications: 2+0.09
e o
Weight (gram): Normal (100, 4) specifications: 9514
Time to failure for the bottle: Exponential with mean fagure rate 10%/ hr ﬂ

Time to failure for the measuring device: Weibull shape pqrameter =2, scale = 120 hour.

Number surface defects in a bottle: \M /\,

@ Calculate the probability that the bottle will be rejected due to excess weight. (3 pts)

@) Calculate the probability that the bottle will be rejected duc to unacceptable thickness. (3 pts)

:j*—(f(%( )OL\ Z) Pcag ‘;’\9 Z)):’—(f(.z_(o/4_5)- ]/f“ 2 Z}o"\
o 9 ’
(0,5?3{4 (1- /‘C%<o;4\;)>“| ~(of7344—( 96256 9)=0 o $5272 i

fail before 10000 hour (3 pts) /45 074‘;

]

© Calculate the probability that the bottle will
~t fau fwe be fore I hetenn 1 )2+T
o
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(d) Calculate the probability that the measuring dev1ce w111 Survive ézogxour (3 pts)

(C;,,vivc)zl—( ex/>< <€ ) M‘D/ (Iﬁo) i /¥3?7

\ /(e <-4, 7_';' )
\ (e) Using parts (a) to (¢), calculate the probability that the bottle will be accepted. (3 pts) P /(2(4’ ;

P14+ S )

(mm*): (I =9 /5272)0 ,/5;2,12)(
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() Calculate the probability that a system of two parallel measuring devices will survive 120

s, (3 pe)

"‘k‘\‘-‘é‘f ) :‘.l"vt _i. \_‘ f‘(t‘ :: ): (Q)(O 7»."/ ?b?(’) (f (7/,0’;.}7}"‘ (O )(0/)6/&?7) (”93‘3?}97)

T o g 3
o Ao /' O
=0 445055+9 735334 29, fooALL" M
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(&) What type of control charts are used to monitor thickness and number of surface defects”

; Q3 pts)
4 1.-[ Kpess Q,xrmb}es cordrel chars 4)

[L’ h:r‘r’[’lj\(‘f

(h) Calculate the probability that a bottle contains no deteets. (3 pts)

V4 p

ains 50 units. The lot containg 2 nonconforming bottles. A random sample of

(i) I the lot cont
lot is accepted if it contains at most one de ective

A5 units is selected. It is decided that the

bottle. Calculate the probability that lot will be accepted. (3 pts;

Py D)= plv= "+/(_/—ﬂ)-( ("“‘5 (] (43

| (‘50 N )
=0971%3 e :

(j) Calculate the probability in part (i) using proper approximation. Is this approximation

{
é satisfactory? Why? Why not? (3 pls)

{a\{(rm M«?;r9 ),,Mmmd) e /V—E-O—-O/,o% 1n~‘5 : (A = )W(ﬁ_? C

(A )(104) (1-«,«4) - (js)(n/o'?‘) = /c4) -0/31 55}'1*9/1/%6 0/73523
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