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Q1  The net weight (in gram) of a dry bleach product is to be monitored by x-bar and R control
charts using a sample size of n=5. The measurement data is shown in Table Q1.

Table Q1: Measurement Data

Sample
Sub
Group X1 X2 X3 X4 XS5
1 15.8 16.3 16.2 16.1 16.6
2 16.3 15.9 15.9 16.2 16.4
3 16.1 16.2 16.5 16.4 16.3
4 16.3 16.2 15.9 16.4 16.2
5 16.1 16.1 16.4 16.5 16.0
6 16.1 15.8 16.7 16.6 16.4
7 16.1 16.3 16.5 16.1 16.5

(a) Calculate:

(i) x-bar

(ii) X-double bar

(iii) R, range

(iv)  R-bar

(V) UCL x-bar

(Vi) LCL x-bar

(vii) UCLg -

(viii) LCLx

(4 marks)

(2 marks)

(4 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(b) Plot the x-bar chart on the graph paper based on the answers in Q1 (a)(i), Q1 (a)(ii),

Q1 (a)(v) and Q1 (a)(vi).
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(5 marks)

CONFIDENTIAL




CONFIDENTIAL BPB 20803

Q2

(@)

(b)

(©)

Define statistical process control in industrial application.

(2 marks)

Discuss FOUR (4) type of control charts for attributes data.

(8 marks)

The Greetings Company has been making the birthday card for a number of years. The
company use p-chart to keep track the number of non-conforming cards that are
created each time a batch. Use the data in Table Q2 to construct a fraction non-
conforming p-chart.

Table Q2: Non-conforming Birthday Cards

Bibgtoup Number Number
=] inoc
g lie Inspected | Nonconforming
n np

1 500 20

2 500 21

3 500 19

4 500 15

5 500 18

6 500 20

7 500 19

8 500 28

9 500 17

10 500 20
Calculate:
(i) The fraction non-conforming, p

(5 marks)
(ii) The central line and control limits.
(5 marks)

(iii)  Plot p-chart on the graph paper based on the answers in Q2(c)(i) and (ii).

(5 marks)
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Q3 (2 List SEVEN (7) basic quality tools for quality improvement.
(7 marks)

(b) Explain the application of THREE (3) quality tools based on your answer in Q3(a).
(6 marks)

(©) Control charts for x-bar and standard deviation (S) are to be established to monitor
tensile strength of a metal part. Data for subgroup size of 5 are shown in Table Q3.

Table Q3: Tensile Strength in Newton per Square Meter

Subgroup | x-bar Standard Information
Number Deviation, S
1 540 26
2 534 23
3 | 545 24
4 | s61 27
5 576 25
6 523 50
7 571 29
8 547 2
9 584 23 New operator
10 | 552 | 24
Calculate:
(i) The central line.
(4 marks)
(ii)  The control limits for x-bar.
(4 marks)
(iii)  The control limit for S chart.
(4 marks)
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Q4 (a) List THREE (3) roles of top management in implementing total quality management.
(3 marks)

(b) [llustrate FOUR (4) steps in the preparation phase of total quality management.
(8 marks)

(c) Discuss SEVEN (7) criteria for The Malcom Baldrige National Quality Award.
(14 marks)
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-END OF QUESTIONS-
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Trial Central Line and Control Limits
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X=F— and R=11—
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UCL. =X+ 4R  UCLy=D,R
LCL:=X-A4R  ILCL,=D,R

Trial Central Line and the Control Limits
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Trial Central Line and The Control Limits
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UCLy =X +4s  UCL, = B,s
LOL, = X ~As  LCL =B
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