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(a) The production management of TEC refrigerator is interested in studying the types of
defects that frequently detected at quality assurance (QA) section. Defect data for
four months are given in Table Q1(a). Indicator for “/” equal to 1 defect case.

Prepare a chart that most suitable for the above case.

Table Q1(a)
Defect Frequency
Refrigerator door T i
Thermostat I

Top cooling coil

T i a1 il

Bottom cooling coil

e

Cooling control i
Swivel tray /]
Others I

Cooling regulators

T 7

(5 marks)

(b)  The result of bonding strength of 40 tin soldering ponts are given in Table Q1(b).

Table Q1(b)
2 | 2 | 2| 2| 2| 2| 2|2
23 | 23 | 23 | 23 | 23 | 20 | 20 | 20
25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
46 | 46 | 46 | 46 | 46 | 46 | 20 | 20
52 | 52 | 52 | 52 | 52 | 52 | 52 | 52

(6)) List the figures in Table Q1(b) in a frequency distribution.

(i)  Calculate the cell interval range.

(iii)  Determine the cell boundaries.

(iv)  Scatch a histogram.

(3 marks)

(3 marks)

(6 marks)

(3 marks)
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(a)

(b)
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InnoValue is a metal stamping factory which always monitors its noise level in
production floor. Records of noise measurements at prescribed locations through
this large stamping facility are given in Table Q2(a). Noise was measured in
decibels (dB).

Table Q2(a)
Central Location (dB) Frequency
147 3
138 4
129 g
120 12
111 28
102 36
95 44
84 34
75 21
66 13
57
48
39
() Calculate the average.
(2 marks)
(i1) Calculate the standard deviation.
(3 marks)

Given the upper control limit (UCL) and lower control limit (LCL) were 7.50 and
7.10 respectively. The capability index before (o,= 0.015) and after (o, = 0.012)
improvement and the average is 7.30.

() Calculate the C,,.
(2 marks)

(ii) Calculate the Cpy.
(4 marks)
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(© Table Q2(c) shows the average and range in tonne-forces for hardness tests on
enhanced concrete super-slabs, before breaking points. The subgroup size is 4. By
referring Table B in Appendix II:

(1)

(i)

Table Q2(c)

Subgroup Number X R
1 475 33
2 465 25
3 483 33
4 465 27
5] 469 25
6 493 25
7 485 29
8 495 24
9 489 25
10 481 25
11 497 26
12 463 25
13 483 25
14 481 23
15 505 24
16 497 24
17 477 26
18 483 25
19 505 24
20 475 26
21 484 30
22 489 26
23 462 23
24 470 28
25 473 23

Calculate the trial central line and control limits without plotting the control

chart.

Calculate new central line, if any points are out of control.

(6 marks)

(3 marks)
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(a)
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Control charts for X and S are to be established on the Rockwell hardness of
hardened tool steel in kilograms per square milimeter. Data for subgroup sizes of 8
are shown in Table Q3. By referring Table B in Appendix II:

(1)

(i)

(iii)

(iv)

Table Q3
Subgroup Number X S.td. Comment
Deviation

1 538 28

2 532 25

3 543 26

4 559 29

5 574 27

6 521 48

7 569 31

8 545 31

9 582 23 New jig
10 550 26

11 539 30

12 543 27

13 544 24

14 549 26

15 520 27

16 577 28

17 551 30

18 506 25 Bad part
19 567 24
20 572 30

21 561 35

22 563 25

23 546 27

24 554 29

25 551 25

Calculate the central line.

Calculate the control limits for X _

Calculate the control limit for S chart.

Calculate new central line and control limits.

(4 marks)

(4 marks)

(4 marks)

(8 marks)



BPB24303

Toyogo Components Sdn. Bhd. has been manufacturing the DVD player plastic
panels for a number of years. They use p-charts to keep track of the number of
nonconforming panels that are created each time a batch. Use the data in Table Q4
to create a fraction non-conforming p-chart. By referring Appendix I and Table B in
Appendix II:

Table Q4
Subgroup Number Number .
Number Inspected | Nonconforming
() (np)
1 500 21
2 500 22
3 500 20
4 500 16
5 500 19
6 500 21
7 500 20
8 500 29
9 500 18
10 500 21
11 500 20
12 500 19
13 500 11
14 500 12
15 500 11
16 500 10
17 500 11
18 500 12
19 500 10
20 500 9
TOTAL 10000 332
(1) Calculate p, the fraction nonconforming.
(10 marks)
(ii) Calculate the central line and control limits.
(5 marks)

(iii)  Plot on the graph paper the fraction nonconforming panels based on Q4(it).
(5 marks)
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(a)

(b)

(©

(d)

(©)
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Describe THREE (3) phases of Failure Rate Curve (FRC).
(6 marks)

Assume four of the lamps failed after 6, 8, 10 and 14 hours. Five lamps were still
operating at the end of 22 hours.

Compute the failure rate for an item that the test of 9 lamps terminated at the end of
22 hours.
(2 marks)

Compute the reliability at 30 hours and 40 hours where the mean life for a constant
failure rate was at 55 hours.
(4 marks)

The failure pattern of a new type of battery fits the Weibull distribution with slope
5.3 and mean life 115 hours.

Compute the reliability at 140 hours.
(2 marks)

The method of arranging the components affects the reliability of the entire system.
Components can be arranged in series, parallel or combination.

(i) A system has 6 components, i, ii, iii, iv, v and vi with reliability values of
0.977, 0.998, 0.899, 0.951, 0.975 and 0.913.

Compute the system reliability if the components are in series.
(2 marks)

(i) The reliability of the components (i, ii, iii, iv, v and vi) in Figure QS are
0.600, 0.623, 0.611, 0.682, 0.622 and 0.653.

Compute the reliability of the circuit.
(4 marks)

— i ]

iii

vi

ii

Figure Q5

-END OF QUESTION-
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Appendix I

FINAL EXAMINATION

SEMESTER / SESSION : SEM II/2013/2014

COURSE : QUALITY CONTROL

PROGRAMME : 2 BPB
COURSE CODE : BPB 24303

Subgroup Number Number . '
Number Inspected | Nonconforming | Proportion
(n) (np) (p)
1 500 21
2 500 22
3 500 20
4 500 16
J 500 19
6 500 21
7 500 20
8 500 29
9 500 18
10 500 21
11 500 20
12 500 19
13 500 11
14 500 12
15 500 11
16 500 10
17 500 11
18 500 12
19 500 10
20 500 9
TOTAL 10000 332
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Appendix IIT

FINAL EXAMINATION

SEMESTER / SESSION : SEM I1/2013/2014

COURSE : QUALITY CONTROL

PROGRAMME : 2 BPB
COURSE CODE : BPB 24303

c - USL - LSL
60,
o - Min{(USL ~X)or (X —LSL)
w 3o
g 4
_ X _ 2R
X =+ and R=1—
g g

UCL, =X+ 4R  UCLy=D,R

ICL.=X-4R  LCLy=DiR

SX-X,
g~ &d

X new = and Rnew =

SRR

g—8ua

10
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Appendix IV

SEMESTER / SESSION : SEM 11/2013/2014

COURSE : QUALITY CONTROL

FINAL EXAMINATION

PROGRAMME : 2BPB
COURSE CODE : BPB 24303

o an—npd
pnew - pO - Zn—-nd

UCL = py+3 /———p"(l*p"
n

LCL:pO—;/———p‘)(l—p")
n

&g g Vv
;_—___ifl_si_ ?: Zr’:lXi
g g
UCL, = X+ 4s  UCL, = Bys
LCLy=X-4s  LCL =Bis
— = X"Xd
XO =Xneu =
g&—8ua
ZS—Sd SO
So = Spew = Oy =—
g&—8u Cq
UCL; = Xo+ Ao,  UCL, = Bsoy
LCLy = Xo-Ao,  LCL, = Bsoy
r
al Zt+(n-r)T
Rt o e—t/@

Rt=¢ ¥
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