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15 points

Problem 1

a) Are rational subgroups also random samples? Explain why or why not. (3)

Mo, becoaase <o are detecminin Viow io take

them (constcutively er  distnbuted) whify
incues bias

the yandom out of it and

b) There is a tendency for some to mistrust the ‘out of control’ signals and wait for

another point or two to go out of control before taking any action. What do you think

about such an approach? Discuss. (3
The longer You walt 1o 4ace any adion, Alu 'teijr

Hour procfi‘:':r is out of Contyol ﬁ-‘it‘dﬂl.“ﬂ L company
5 105Ing MoNey The corvtiol chart will-not Lie +O you, there

15 No need to WwWait e more P

-

S out ot control.

¢) One of the tests used to detect an out of control signal is, *15 or more successive
Cess 18

points fall in Zone C”. Find the probability of that event occurring if the

a
12 really in control, N=0O =\ (6)
P(r<V) - P(x<=1)
-0 .1 k0 . -y

z=.0M%  2,=.1507
o135~ 158 = 6826 —> P point falsin zone &)

d) For a stable process, why don’t we want all the points on the X-bar chart to be on or

close to the centerline? What might be the reason for such pattern? (3)
Because the dota 15 supPEose to be pormal and not all

points  douid Be n the center, they should be dptibuted
gagrdiﬂﬁl\f < Stranfication, or e oud _ud cF several  wgchines
Stwi}pd i o 5;[\3'.{3 sample wht il rauuse such o PG‘\’IE(H,




15 points

Problem 2
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a) For a certain process X-bar and R charts based on subgroups of size 5 have

centerlines 14.5 and 1.163, respectively. Given that the process has
specification limits of 12 and 16, calculate C,, Cyi, Cpu, and Cp.

R=1le? SL=1e LSL=12 =5

.’5"/

X=14.5

VSL -LSL _ e-I2
bd e {.5)
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b) Three parts are assembled in series. The dimensions of each part are normally
distributed with the following parameters: W, =200, 6, =6, W = 150, g, =2,
and [z = 150, o3 = 3. What is the probability that an assembly chosen at

random will have a combined dimension in excess of 5097 /
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Problem 3

30 points

The following values were computed for samples of gfizc@CDmpute the trial UCL, CL,

and LCL for both X-bar and R charts (Do not plot). If éri}r out of control point-_s, assume

assignable causes and calculate revised limits and center lines. b w?ﬁﬁ
SAMPLE | X-BAR R | SAMPLE | X-BAR | R
1 20.35 34 14 20.41 36
2 20.40 36 15 2045 | 34
3 2036 | .32 16 2034 | 36
T T 206X 36 | 17 | 2036 [ 37
5[ {20205 36 18 | 2042 | 37
6 .EG.4U 35 19 20.50 | .38 /
7 2043 | 31 | 20 | 213ly| 35
8 20.37 34 21 2039 | 33
9 20.48 30 22 20.39 35
10 20.42 37 23 20.40 32
11 20.39 .29 24 2041 34
12 20.38 30 25 20,40 | .30
13 20.40 5 < 501.0\ |848
X = 2044 B - 33 [{new g2 2825 20402
- E*H1§:=Zﬂﬁﬁ#,435[&59312£;Eﬂﬂ ﬁL=%§Li%?-=iE1f-

= 20,44

uclLg = 20.505

T -ALR = 2044~ .483(2M) = 20216 |0y o on ang

DAE = Q_

Dab = 2.004(.339) " *_Eﬂ']f/

Lcl £ =20.239
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