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Midterm Exam, Qual:ty control 2017 Spring [ + 20 points ] ‘F;LO
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@ Not only answer but also calculation
® Numerical answers up to 4 digits, 0.XXXX

- & 5 Q1[+5] Consider X -chart with = g, being the target value and o being known.

+ )_l) [+2] An engineer sets a 3 o -chart with ARL <2 under ) =y, +0 . What is the

required sample size ‘n'?
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3 2) [+3] Draw the OC curve for » obtained from the previous question (show details).

29

Pl= (3 kdn) —3(3-kA)
B)=F(3)-F ) = 048
VRO = 3(0)~3(-b) »3(0)=0S

V@wzéﬁﬁ”ﬁﬂ}iéHszﬂﬁ
W 0

LBG) = B (b)) >

5}1%‘91‘%‘; r




isel

,H// [Q2] [+7]: Data, Xpi=Lsem, j=ln~ N(u, c?), are collected as follows:
_ 1 Mean | Range
i=1 2 (16) 49/ 19 26 HY T
e 22 20 y g | 10 |\ b
i=4 (5 L 18 12 12} Wb g 2
+4 ] 1) [+1] Calculate ¢ by the range method. i =y B S
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f{—/ﬁ 2) [+3] Calculate center, UCL and LCL for X -chart (3-sigma quality performance)
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+ ‘ 3) [+1] Draw X -chart (3-sigma quality performance) with your conclusion

6‘ *a 20
V=10t - \\w e S e Y
Cewler= 14 .\ R

The process (¢ out- of —contrv]

o i e el el
astlie n 2 e
g g ey - E
1 2_4) [+2] Draw R ~chart (3-sigma quality performance) with your conclusion
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+ 8 Q3 [+8] Consider a p-chart with the target valuc p, and 3-sigma limits. Binomial
sk LT
probabilities can be found below.
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» pbinom(0:5, size=50,prob=0.04)  cd Bn (30,0.°F) &

[1] 0.1298858 0.4004812 0.6767140 0.8608692 0.9510285 0.9855896

| > phinom(0:5,s1ze=50,prob=0. 0L)

\ [1] 0.6050061 0.9105647 C.98618 9984038 0.9998543 0.9999891

‘ 1) [+1] Derive consumet’s risk under p# py in terms of binomial probabilities.
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,{ ~)__2) [+2] Calculate consumer s risk and ARL under p, =0.01, p=0.04 and n=>50.
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'fL?’) [+2] Calculai,e producer’s risk and ARL under p, =0.01 and n= 50.
o= { Pi<Llel or B7UCL lp=po) = P(p; <fr Wf”j”?)g”"f?‘”)arpl mf’a‘“ﬂﬂf&f&{@
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,{ % 4) [+3] An LnUmLer Sconducts a waterproof testing for 5 electric boards. The number %
of defective circuits on the board is recorded as follows: AL, = J
. Board ID : : ; 1 ; W e 3 4 25 . ’/'L—
The number of defectives circuits 20 2007|028 = 25 T o8
The number of circuits 200 | 200 200 ;00: |- 200 :%ji 28
: Defect rates e o | paAld ] 0. (28] 0eb :
Draw a p' control chart. / 1/
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Tables

¢ 1 %" P
Table: the normal distribution p:J. CXp| —— |ux
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Table: Conversion of range to standard deviation
i

n 2 3 A T 6
d, 1128 1.683 2.059 2326 | 2534
d, 0.853 0.888 0.880 0.864 0.848







