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[Sila pastikan bahawa kertas peperiksaan ini mengandungi EMPAT BELAS

muka surat yang bercetak sebelum anda memulakan peperiksaan ini.l

h'lstru_c_!!s4g: Answer all fourr [4] questions.

tArahan: .. Jawab semua empat [4] soalan.l
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l. (a) The causes of variation in aprocess can be classified into twocategories, namely
chance causes arid assisnable causes. Explain each ofthese cairses ofvariation.

t20 marksl

(b) State three of the seven quality control tools and explain the uses of each of these
tools.

[30 marks]

(c) Samples of size n : 5 are collected from a process every half hour. After 50

samples have been collected, we calculat" X :20 and, S : 1.5. Assume that
both the X and S charts exhibit control and that the qualitv characteristic is
normally distributed.

(i) Estimate the process standard deviation.

(ii) Find the control limits on the X ands charts.

(iii) If the process mean shifts to 22, what is the probability of concluding that
the process is still in_control? 

[30 marks]

(d) An exponentially weighted moving average (EWMA) control chart uses ), = 0.4.
How wide will the limits be on the Shewhart control chart, expressed as a
multiple of the width of the steady-state EWMA control limits?

[20 marks]

...3/-
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I. fu.) Punca-ounca vafiasi dalam proses boleh diktasi-fikasikan dalam dua kateBori,
iaitu sebab peluang dan sbbab terumpukkan. Jelaskan setiap daripada punco-
punca variasi ini.

[20 tncrl:aliJ

dan jelaslcan lregunaan setiap

[30 markahJ

(c) Sampel bersaiz n: 5 diambil daripada suatu proses setiap setengah jam. Selepas

5A sampel diambil, lcita ntengit"a X : 20 dan S : f .S. Andaikan bahav,a lcedua-

dua carta X dan S ntenunjukkan keadaan terkawal dan balmu,a cirian kualiti
bertaburan normal.

(i) Anggarkan sisihan piawai proses.

(ii) Cari had-had kawalan carta-carta X dan S.

(iiil Jika min proses beranjak kepada 22, apakah kebarangkalian untuk
menyimpulkan bshawa proses masih berada dalam keadaan terkawal?

[30 markahJ

(d) Suatu carta kawalan purata bergerak berpentberat el<sponen (EWMA)

menggunakan ),: 0.4. Apakah kelebaran had-had kawalan untuk carta Shewhart,
diungkapkan sebagai bilangan kali kelebaran had-had kav,alan carta EWMA
keadaan stabil? 

[20 markahl

(b) Nltatakan tiga daripada tujult alat kawalan lcualiti
daripada alat ini.

...4t-



4 [MSG262]

2. (a) The following data are collected from a process manufacturing Fower supplies.
The variable of interest is output voltige, where the sample size is n : 5.

Qa--lev4rrHrv

number XX
Qo*^lou4rrryrv

number
n+
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2
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J
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5

J

5
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4
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(i) Compute center lines and control limits for V - R charts suitable for
monitoring future production. Assume that assignable causes can be found
for all out-otcontrol points.

(ii) Assume that the quality characteristic is normally distributed. Estimate the
process standard deviation.

/iii\ Cnrnntrfe fhc fhrec-ciclme nctlrfal tOlefanCe limitS Of the prOCeSS.

(iv) Estimate the process fraction nonconforming if the specifrcations on the
characteristic arc 103 t 4.

[50 marks]

(b) A process is being controlled with a fraction nonconforming control chart. The
process average is 0.07. Three-sigma control limits are used and the procedure
calls for taking daily samples of 400 items.

(i) Calculate the upper and lower control limits.

(ii) If the process average shifts to 0.10, what is the probability that the shift
would be detected on the first subsequent sample?
(Hint : Use the normal approximation to the binomial)

(iii) What is the probability that the shift in part (ii) would be detected on the
first or second sample taken after the shift?

.150 marksl
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2. (a) Data berikut dikutip
Pembolehubah yang

Nombor
I
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105
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daripada suatu pro,ces vang ntengeluarkan belralan kuascr.

diminati ialah voltan'output, yang mana saiz sampel ialah n

Non$or
Sampel

na

z
II
n

1
J
7

)z
I

I
?

J

I
5

6
7

B

9
I0

II
t)
t5
I4
t5
tn

I7
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105
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I0s
103

/a
)

/a

J

2

+

2

(i) Kira garis-garis tengah dan had-had kawalan yang sesuai bagi carta-carta
X - R untuk memantau pengeluaran masa depan. Andaikan bahawa sebab-
sebab terumpukkan boleh dicari untuk semue titik di luar kau,alan.

(ii) Andaikan bahawa cirian kualiti bertaburan normal. Anggarkan sisihan
piawai proses.

(iii) Kira had-had toleransi semulajadi tiga-sigma untuk proses.

(iv) Aitggarlcan pecahan ketidalqislLthan proses jika spesifikasi ciridn ialah 103
J-/

[50 markahJ

(b) Suatu proses dikawal dengan carta kawalan untuk pecahan ketidalpatuhan.
Purata proses ialah 0.07. Had-had kawalan tiga-sigma digunakan dan prosedur
memerlukan pengambilan sampel harian sebanyak 400 benda.

(il Kira had-had kau,alan atas dan bau,ah.

(ii) Jika purata proses beranjak kepada 0.10, apakah kebarangkalian bahawa
anjakan ini akan dikesan pada sampel pertanta yang berikutnya?
(Petua : Gunakan penghampiran normal kepada binontial)

(ii, Apakah kebarangkalian bahawa anjaknn dalam bahagian (ii) akan dikesan
pada sampel pertama atau kedua yang diambil selepas anjakan?

[50 markahJ

...6/-
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' 3. (a) Consider the following two processes. where the sample size is n = 5.

Process A ProceSs B

X. : 100"A

e =l
X, : i05
F:l

Specifications are set at 100 t 10.

(i) Calculate C n and C ro forprocess A andprocess.B.

(ii) Based on the. Co values of process A and process B, which process is more

capable? Explain.

(iii) Are process A and process B off-center? Explain.

[50 marks]

(b) Explain the following sampling plans:

(i) Single sampling plan.

(ii) Double sampling plan.

[30 marks]

(c) A vendor ships a component in lots of size 1/: 3000 each. The average quality
level (AQL) has been established for this product at lYo. Find the normal,
tightened and reduced single sampling plans for this situation from MIL-STD
105E, assuming that the general inspection level II is appropriate.

[20 marks]

...7t-
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' 3. (a) Pertimbangkan dua proses berikut, yang nxanasaiz sampel ialah n: 5.

Proses A Proses B

V - Ihft V- - ift<.1\A - lUU .1 B - tVJ

Sr:J q:l

Spesifikasi ditetapkan pada 100 t 10.

(i) Kira C , dan C ,t, untuk proses A dan proses B.

(ii) Berdasarkan nilai-nilai C o proses A dan proses B, proses ntanakah yang

lebih berupaya? Jelaskan.

(iiil Adatcah proses A dan proses B luar-pusat? Jelaslcan.

[50 ntarkahJ

(b ) J e I a s kan p e I an-p e I an p e n s anxp e I an b e r ii kut ;

(i) Pelan pensampelan tunggal.

(ii) Pelan pensampelan berganda dua.

[30 markah]

(c) Seorang penjual menghantar suatu komponen dalam lot-lot bersaiz N : 3000
setiap satu. Aras kualiti purata (AQL) sudoh ditetapkan bagi produk ini pada lok.
Cari pelan-pelan pensantpelan tunggal nonnal, ketat dan longgar untuk situasi
ini daripada MIL$TD I05E dengan andaian bahawa tahap II inspeksi am
adalah sesuai' 

[20 markahJ

...8t-
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(a) Find the reliability of the below system, where components
have reliab'ilities 0.900, 0.956, 0.982, 0.995, 0.980 and 0.950,

[MSG262]

A,B,C,D,EANdF
respebtively.

(b) For the system in the below diagram, assume that all
identical exponential time to fail distribution. Suppose

each of the components is independent of one another.
component is 0.0002ihour which is a constant. Find the

(i) system reliability for 1500 hours.

(iD mean time to fail (MTTF) of the system.

(iii) mean time to fail (MTTF) of each component.

Explain the quality function deployment (QFD) matrix by drawing a

diasram.

[20 marks]

the components have an

that the time to fail for
The failure rate for each

(c)

[30 marks]

QFD matrix

l)u marKsl
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h) Cari t'eliabiliti sistem di bav'ah. vanq mana kontoonen-komoonen A.

d.an F, masinglmasing mempunyai reliabiliti 0.900, 0.956, 0.982, 0

dan 0.950.

[MSG262]

B,C.D,E
995,0.980

[20 markahJ

(b) Untuk sistem dalam gambarajah di bawah, andaikan bahawa semua komponen
mempunyai masa untuk gagal yang bertaburan el<sponen secara secaman.
Anggap bahawa masa untuk gagal bagi setiap komponen adalah tak bersandar
antara satu sama lain. Kadar kegagalan bagi setiap komponen ialah 0.0002/jant
dan adalah ntalar. Cari

(,

(ii)

(iii)

reliabiliti sistem bagi 1500 jam.

min masa untuk gagal (MffF) bagi sistem.

min masa untuk gagal MTTD bagi setiap komponen.

(c) Jelaskan matril$ penempatan fungsi kualiti
matriks }FD.

[30 ntarkahJ

QFD) dengan melukis gambarajah

[50 markahJ

. ..1 0/-
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