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. This question paper consists of ONE (1) sections, Section A
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SECTION A: (Total: 100 marks)
INSTRUCTION: Choose FOUR (4) questions only.

Please use the answer booklet provided,

Question 1

(a) A new machine has just been installed to cut and rough-shape large slugs. One of the
critical measurements is the outside diameter. The quality control inspector randomly
selected 2 slugs each hours, measured the outside diameter and recorded the results.

Sample 1: 87.1, 86.9, 87.5, 86.0, 87.1, 88.0, 87.3, 88.5, 884
Sample 2: 88.4, 88.0, 87.1, 86.2, 87.9, 87.6, 86.9, 87.1, 87.4

i) Calculate median for sample 1 and 2
(4 marks)
iy Calculate guartile 1 and 3 for each sample
(6 marks)
iii} Based on answer in (i} and (i), compare the both of sampie by using suitable
graphical presentation. (Use graph paper)

(12 marks)

(b) Quality Control is used to monitor both the precision and accuracy of the assay in order
to provide reliable results. Sketch the situation precise and accurate and not accurate
and not precise.

{3 marks)
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Question 2

CONFIDENTIAL

A quality control inspector at the Coco Soft drink company has taken 25 sample with four
observation each of the volume of bottles filled. The computed means and range are shown

table 1 below:

Table 1: The 25 sampte of volume botle filled

Sample Average Range
1 15.91 0.19
2 15.99 0.27
3 15.92 0.17
4 15.93 0.46
5 15.98 0.47
8 16.03 0.20
7 15.96 0.46
8 15.93 0.20
9 15.96 0.21
10 15.83 0.30
11 15.99 0.29
12 15.96 0.43
13 15.83 0.24
14 15.91 0.37
15 16.05 0.31
16 15.99 0.28
17 15.86 0.33
18 16.01 0.34
19 15.98 0.28
20 16.02 0.20
21 16.00 0.23
22 15.90 0.16
23 15.86 0.32
24 15.94 0.15
25 15.94 0.30
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With reference to above data

(a) Calculate the value of % and R

(4 marks)

(b) Compute the control timits for X-bar and R chart
{10 marks)
(c) Based answer in (b), construct and comment the X-bar and R chart. (Use graph paper)
(11 marks)

Question 3

(a) A Quality Engineer has set the following characteristic for these widgets:
Inspection level : ||
AQL: 4.0%
The supplier ships 8000 widgets in a lot. The lot history says should use normal
inspection, tightened, reduce for this iot. Determine the sample size, accept and reject

number.

(9 marks)

(b) Grills Radio Products purchases transistors from Deit Electronics. According to the
sampling plan, Art Grills, owner of Grills Radio, will accept a shipment of transistors if 2
or fewer are defective in a sample of 25. Develop an OC curve for these percent
defective: 10%, 20%, 30% and 40%.

(12 marks)

(¢) 100% inspection is one of alternative method to acceptance sampling. Explain the for
the company implement the 100% inspection

(4 marks)
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Question 4

(a) Two ice cream packing machines at the Soda Company are being evaluated for their
capability. The following data are recorded:

Table 2: The standard deviation for packing machine
Packing Machine | Standard Deviation
AB 0.025
CD 0.078

If specifications are set between 15.8 and 16.2 ounces and the mean are 18, determine
which one of the machines are capable of producing within specifications.
(10 marks)

(b) A. Michelson measured the velocity of light in air using a modification of a method
proposed by the French physicist Foucauld. 20 of these measurements are in Table 3

helow. Set up a control chart for the moving range and a control chart for individual
hardness measurements

Table 3: Velocity of light Data

Measurement | Velocity | Measurement Velocity
1 850 11 850
2 1000 12 810
3 740 13 950
4 980 14 1000
5 900 15 a80
6 930 16 1000
7 1070 - 17 980
8 650 18 960
9 930 19 880

10 760 20 960

(15 marks)
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Question 5

CONFIDENTIAL

A control chart is used to control the fraction nonconforming for a plastic part manufactured in

an injection molding process. 10 subgroups yield the data are in Table 4 below.

Table 4: Nonconforming Unit for plastic part manufactured

Sample Sample Size Number Nonconforming
1 100 10
2 100 18
3 100 31
4 100 18
5 100 24
6 100 12
7 100 23
8 100 15
9 100 8
10 100 8

(a) Compute the value of fraction nonconforming

(5 marks)

(b) Does the process appear to be in control? (Use graph paper)
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Appendix B
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Appendix C

s TABLE 16.4

Smpl MIL STD 105E, Table 1}

223

Special Inspection Levels General Inspection Levels
Lot or Batch Size  S-1 S.2 S-3 5-4 1 II FIE
2t08 A A A A A A B
91015 A A A A A B C
161025 A A B B B C D
2610 50 A B B C C D E
5t 1090 B B C C C E F
91 to 150 B B C D D F G
151 to 280 B C D E E G H
281 10 500 B C D E F H )
50t to 1200 C C E F G ] K
1201 to 3200 C D E G H K L
3201 to 10000 C D E G 1 L M
10001 10 35000 C D F H K M N
35001 to 150000 D E G J L N P
150001 to 500000 D E G i M p Q
500001 and over D H K N Q R

Appendix D

Master Table for Normal Inspection for Single-Sampling (115, Dept. of Befense MIL STD 105E, Table T1-A}
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Appendix E

Master Tuble fer Tightened Inspection—Single-Sampling (LL5. Dept. of Befense MIL STD 105E, Table [-I)
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Appendix F
Master Table for Reduced Inspection—Single-Sampling {U.S, Dept. of Defense MIL STD 105E, Table H-C)
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Appendix G

Cumulative Standard Normal Distribotion
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