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Q1 (10 pts: 15 min) Please state wheth

-H—v ID: L

each of the following statements is True/False. Please correct the false

-‘JT Duration: 50 minutes
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Pt (e vakﬂbor\ ) P )
\,V-/Prewntxon costs mclude(n(l irect)costs. -G.ZIIE’(UCEJ..:EQ!IV\(Q ) U
/Oualm improvement includes the activities that ensure the : d services are
properly maintained and that customer quah}y\lj;@}es are properly resolved. - Sshfance

W/MJ_QLMS_EH costs include the costs related to failuge identification and analysis. _@\;ﬂng\ﬁq—ft\?\(ﬁ’%
Pata &

/he sample mean measures the qc/% and variability in the data. «-*ampse VCMCQ

The fraction defective by adoptmg,;\\l/OQ/rola s 4-sigma)is 3.4 ppm. wh-

o
\/Fcatureg dimension of quadlity is related to the visual appeaj of the product and factors such as style color,
and shape. QQS&M&--. St g

Quality characteristics are often evaluated relative to control limits. -ESPEQI f CQ‘L?(O” \Iﬂ'h k% ]

V/M_c_%s@ help dlisove/th key varjables influencing the quality characteristics of interest in the
| process. - 6’_“130_ meﬂ —Tage b/

Vg The mean value of a measurement corresponds to the dﬂs{r;e\(’i value for that quality characteristic. :&'P— mi

Durablhgz s assessed by h?\Nllng the service provider was to help correct an error mabxll %4‘@ 'Y‘ﬂ%

SINE
Thc ﬁ?ﬂm of dcsxueg/lmplmb how well the product conforms to the specifications required byﬁsxgn -
ﬂCﬁ }:f(\a

A product is considered a defect if it has one or mor noncogfermltles that are serious enough to affect the

safe or effective use of the product significantly. -€C:
Sc(a ol
\/-/E\(ternal failure costs include the neI/loss of labor and overhead resulting from defective progiucfs :

Ware
/Prevennon cgists mclu all cests of adjustment of justified complaints attributable to the nonconforming
' product e (€ ARORN i

\f:{Process add-value time is a direct measure of how efficient] eepriigé 1s Cﬁnvemng the work that is in
process into completed products or services. _?f_og £ss cl€e

o §
Product durability is a sensory critical-to-quality characteristic. ) ——M en‘m\:

7“‘% L_Ql)_ra_‘.w; er the cost of remspcct and retesti g of products that have un}:lefgone rew ork or other
| mdifcations, SAPE.. | nteina| Cosks

The number of bins in_Box plots is the square root of sample size. \1L§>%’3(Qm

,ﬁL/A turning process has an average proccss rate ot 100 &Jnlts per day 800 units are waiting for processing.

Then, the process cycle efficiency = 8 days. -FXQCC‘SS (_jjc € Tfme ROV “)\‘ﬂ\k
=l L
/Thc specification chart is a very useful process monitoring techmquc C?ﬂh( ~~~~~~ ‘\kj
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Q2 (6 pts: 18 min). An industrial engineer inspects a produ that is composed of 5 identical and independent
components that are arranged\scqucmmlld The probability that any component is nonconforming = 0.2. An

'engineer inspects the product. Calculate:

(a) The probability that at most one componcgl of the product is nonconforming = $: 73728
O (5\o.2° 0:8° P
P(x< \\Z}\ {;o\ Z‘O‘%Af - Qyﬁ77_g L))mgm\q\
: ( ) o Pt :
P
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|(b) The probability that mwomponem 1S COMp
\ 3 geome b
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_)é— The inspector decides to continue eCti i i ' :

that he/she will inspect exactly =% H ; l : [ l é

- Pl
2= o ( q \ o-72. ©0:8 &
— K — \ '
123+4{€78%910 = 0060 T 4
(d) The surface defects are observed on the product. Defects
probability that the product contains at most one defect

-.‘.-.O.ﬁ.._ =

5.9\
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| Q3 (4.5 pts: 12 min). An industrial engineer inspects a product that is composed o(t/h,\f@identical and
| independent components. Calculate:

i & “\

(a) The component’s time to failure is modeled by @ dribution with sfiape and scalg pargmpéof 0,25

, and 500, respectively. The probability that the componen fails befor s = 00 \\6/ -~
B=0-25 Q@ ="too

400 025
& =500 P(f“i'r before) - €xp = T
- Q0 S

Tat rate of 0.01 defects per product. The
HEGR ,

5 SR
(b) The component’s time to failure is modeled by Erjgonential distrib ‘\§w‘nh a mean of 500 hours. The

probability that the component survives 400 hrs = -
R gl A=) oM SKivi
M= Soag /Rf?Ljér’D . 4oohp”

| (c) Theco time to failure is modeled by Exponential distribution with a mear of 500 howrs. i &
> ; anged in a standby configuration. The probability that 1hqfi§ojduc “
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Important Instructions

e Thisisaclosed (opened) book exam: all related matenal must be placed away from vour
desk

e (Cell phone use is prohibited for any purpose Your cell phone must be turned off and placed
off of the desk. Cell phones may not be accessed during the exam. Failure to comply may be
treated as a violation of the Honor Code

e Headphones of any kind are not permitted.

e This exam is _(90) minutes long.
e Make sure that you have ( 3 ) pages including this page.
e This exam has ( no ) essay questions. Read cach question carefully before answering. i

e C(Calculators can be used but can nor be shared

¢ When you finish, you must
Check that you have wntten your informauon in the spaces provided.
Give the exam package (all papers) to the proctor before vou leave.
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rformance Indicator, {LO: Intended Learning Outcomes, SQ: Student Quicomes,
DL: Difficulty Level (1, Easy, 2. Average, 3. Hard, 4. Very Hard)
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ing statements is True/False. Please correct the false part.

reated as internal failure costs. //@K\ig—“ﬂ_\:;_“ﬂ l

| Q17 (10 pts: 15 min.) Please state whether each of the foll
|

/

#" The costs incurred in selecting the right supplier of raw maté
" / YAVA AV A

S, Inthe PJTC{O chart, 80% of the improvement is gained by eliminating 20 % of the causes. LR AR
IS = ol ) . ‘

v* The random sampling approach to rational subgroups is used to detect progess shifts -CQDn—‘L-L—-*—‘&—U‘J(’ , <‘

. % A //vnap,ho\’
v The control charts prevewt unnecessary Jprocess adjustments. ——-=-4L23 R //
v 14 points in a row alternating }lp/;m({ down in the chart indicates an out-of-control condition. TS It [

vV I\ A /,\/ N\ - -
- : . . G C
.* A histogram is simply a frequency distribution of attribute data arranged by category. _F_)C_'_(-ﬁh_:’- ---“\'
L of > 5

v Liability is an example of internal failure costs. -oALE(0al fai| wl o , g \

3 o el e fec
* The defects concentration is a formal tool frequently useful in unlayering potential causés -——-Q‘-V-‘---'--C-‘I-\-é-a\ M

’ - : : ; = e (Ao ACE‘;’
#  The boxplot is a useful tool for identifving a potential relationship between two \anab,le(-(—«‘—-i*-‘—.-.‘.f.\lx_ﬁ} L 3,

»  Eight consecutive points plotted on one side of the centerline indicate an out-of-control slz}e/ ------ e
) ¥ . W,
»> In phase 11, the control charts will be used for monitoring future production M (€
I*_/\__, \a e =
»" The control chart will only detect assignable causes FL e/ &
v*  The control chart is in control when the plotted points exhibit a random pattern ofbehavy/ Lok
% . N 2

® The three-sigma limits are called action limits. ---}-‘{-S-f‘- ------- : :

|# The costs related 1o materials used in retesting reworked units are a

\
\

/ Q*2 (15 pts: 35 min). Three key characteristics of an electronic display have been monitored for quality improvement. .1

Suppose that: \
{
(a: 4 pts) The displays’ weight is normally distributed with a mean of 132 gm and a variance of 16 The specifications are \‘

at least 130 gm. If a sample of size }xd?s/plays is randomly collected =
“» ok the e € -

1

| :
j - The probability that 4 dnsplay\)ns conforming relative to weight = ‘«—gﬂlAV &
|

\

weaht~ (132 16 ) ' ~ /Z:ﬂ i’o(iv\.ﬂd
=X 12 _» 1L B(-97)
‘ Q= D ; »
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- The probability /@/g\ost one noncanforming displays out of 5 rélative to welght . 2o o
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d by a Weibull distnibution with mean and scale paran:(g;@r;cftl{ﬂ() and

(b: 3 pts) The displays’ time to failure is modele "
062884 The ime-t=

200 hr, respectively If the probability that the display survives a given time tis

1
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\ (c: 3 pts) Alot size of 15 displays contains 4 nonconforming displays A sample of 5 displays are selected r;‘m]d?gj\_lx Vﬁlt hout |
replacement from the lot. The probability of finding at most one nonconforrm/ngﬂisplay in the sample = ===~
A 7 §‘ x \J \ ‘/’ 15
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(d: 2 pts) An industnial engineer monitors the average thickness of an electronic display Twenty samples of size 100
displays are selected then the number of nonconfdrm?ng displays in each sample is counted. The probabifity that a display
a lower control limit of the control chart for monitoring the number of nonconforming

| is nonconforming is0.1 The\4-sigm
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(e: 2 pts) An industrial engineer monitors the number of nonconformities on an electronic display. Twenty displays were

selected and then the number of defects on each display were counted. If nonconformities occur at a mean rate of 0.002
per dispjay. The 4-sigma lower control limit of the control chart for monitoring nonconformities on electronic display =
¢ 1 AN &

b

ot <5 o
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(e: 2 pts) The tensile strength of a mechanical component is a critical-to-quality characteristic. Twenty samples; each of

size= 16 components, were selected. The tensile strength is normally distributed with a mean and a standard deviation of

100 and ;(fi,_respectavely The lower control limit of the conticj)t Shan foy&onng the{averagé}ensile strength = RE
z 5 ) Vo oty
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