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1. [(a)-(f): +2 each, ()-(j): +2.5 each] For each of the following, select th@ft}?}i@an to use.
I track the number of times that they stop to sniff’a mailbox, bush, another dog, etc.
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(d) The ber of weeds per square foot blocks in my backyard
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(e) For each week, the number of weeknights that I go to bed after 2 a.m
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(f) At the Texas Roadhduse restaurant, the tlme between arriving and being seatec{w
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(g) Texas Roadhouse restaurant sets specification limits for the time customers have to wait to be seated in which the
LSL is 1 minute, and the USL is 8 minutes. The daily number of customers who are seated within these spemﬁcatlon
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‘Q""m(h) :}%xa‘skkoa(fl\ous res aurant sitsaspég%anon limits for the time customers have to wait to be seated in which the
LSL is 1 minute,'and the USL is 8 minute

e  Each night they create a control chart of individual customer wait times, and they use the MR~chart to obtain an

estimate for 4.
With this & and the specification limits, they determine a value for Cp.

e The restaurant tracks these daily Cp values on a control chart.
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(i) At Texas Roadhouse restaurant, they know the number of tables that they serve each night. They tracklhe number
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2. I exercise with a trainer three mornings a week on Tuesday, Thursday, and Friday. For the most recent 20 weeks, -

> . ’ve averaged my workouts times per week (in minutes) and tracked them on an Xbar-R chart. WQ cam N10 a"t
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E_ I set from specification limits as }\S/L\f\l,lminutes to USL =43. @er the following correct to 2'decimal place
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(b) [+3] The largest spread in my daily workout times happened during which-week number? +3
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(c) [+3] True or Fals€. Since USL — LSL is greater t‘h)in UCL —,LCL, then Cp > 1. True t
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(d) [+5] Determine the value of Cpk
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(g) [+2] Provide a value for /i that would cause my Cp value to be negatpﬁl,li possible, for this exam
possible, just state, “not possible.”
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Process Capability Report for Non-Normally Distributed Data
Using Box-Cox Transformation With A = 0
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(a ermine the value of Cp
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(b) [+3] Determine the value of Ppk.
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5. [+3] Wh%-e of the following statements is true regarding Control Limits.and Specification Limi -
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A. There i fference between the terms; both are used to indicate if a process is in comtrol: )‘

B. Control Limits Me customers; Specification Limits M by the process. one o{: ‘H\.Uk/ PYL
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ﬁ The operations ma)lager of a bank’s paortgage services departme about the number of errors entered

/" into mortgage apphcatlons Each weel¢, a random application is the number of incorrect entries is recorded

(e.g. 15,12, 19, ..., 15, 3). The averdge errors over this period i he data is in the Minitab worksheet for this
exam. Provide answers correct to% decimal places.

(a) [+3] Determine the UCL for the most appropriate control chart for tracking this situation. Show your work or
state how you determined this value in Minitab. C ‘
or Chatt 1

C Chosr : UL = 1123 + 3123 (2143 Minisob

(b) [+4] If the process is in-control, what’s the most exact probability of obtaining a point beyond the UCL? You can
provide an approximation for partial credit. Show your work or explain your reasoning.

/ — 2.43 C Chant — MO‘J(aWX‘ Erns kw

?DW{ f_w,_,~_._w~@_&.__3,§6—l 3 - 1.22 a PD\QKM A%&%’F\LU"M w} Meam “ 22
3««&% ’ u%z
1\.32"
,_.—-—’——-—-—-——-

han 00 equr to 123 Pm,.,,* o) - 5

}& g ? 0.04500 %x=22
(c) [+5] Ass%me hat t gaverage ?ﬁ?rber of errors §h1fts What’s the most exact probability of comm1tt1ng a Type I
Error given the mean has shifted to 15? Show your work. You can earn partial credit by providing an approx1 i
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7. [+4] Assume that the mea‘lﬁum ofpsflrface flaws per squﬁre meter 1s 2.8. Anoln%;go;l operation checks t 0-(14'7

number of surface flaws per square meter and plots it on the appropriate control chart. What is the upper control limit
ieal 3-sigma control limit.

of the appropriate control chart? Assume the upper control limit is set as a typiea
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E. We don't have enough information to compute the UCL for the correc of chart. |) (L = 2€+ .?g . \| .8
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8. [+5] For a given process and its specification limits, you have computed Ppk = 0.79 and Cpk = 0.8. Which of the

following statements is true about your process? Select all the correct choices.

A. The computations of Ppk and Cpk are incorrect because it should always be the case that Ppk is greater than Cpk.
B. The process is not in control. N’ MIS'(-AOQ, =15 - T we mrstuby - -2 A 34 -

he “overall” process standard deviation and the “within” process standard deviation are very close in value.
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. This process must be experiencing Type I Error.
E. The values of Pp and Cp would be smaller in value to Ppk and Cpk, respectively. ;
A
F. The process mean must not be centered on the control chart. Xl ~ N”V'M . Q ( }& = 15) Ta 3. (;(>
G. The mean of the process is not centered between the specification limits. +85
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9. With the mailroom opening at 11:30 a.m., I have noticed the wait times for being served can be long. The times
are non-normal. In the Minitab worksheet for this exam, I have a column of » = 35 wait times.

(a) [+3] Use Minitab to determine one distribution that “fits” the mail time data, where “fits” means the distribution’s
p-value is at least 0.05. Make sure the distribution is NOT a transformation (e.g. Box-Cox or Johnson transformation).
Write down the name of the distribution. [There is more than one correct answer.]

Exponumtil {M 0.1
WelbulL'> 0.5
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(b) [+5] Use the distribution that you identified in part (a) to determine its capability indices Pp and Ppk given the
specification limits of LSL nd USL ust sketch the graph and report the index values.

EX?D\MK“;& . Memm - 45.1327
PP = 018, Tpk = 0.07

Weibuld - ?\> = 0.2 Top = 00%

GNMW\A.? _P? = 85 P\’k = 0.6





