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INSTRUCTIONS: Answer question one and any other two questions.

Where necessary use the following table.

Sample sizg 2 3 4 5 6 7 8 9 10
an .880 | .591 | .486| .431] .393 .370 .351 .337 .3p5
D. 975 2.869 2.176 1935 1.864 1.721 1.662 1.61B83l. 1.553
D.999 4129 2.992 2.579 2.383 2.217 2.119 2.04588191.941

QUESTION ONE (30 MARKY)

a) Differentiate the following terms as used in quatibntrol.
(i) Chance and assignable variation
(i) Acceptance Quality level (AQL) and Lot Tolerancedeatage Defective(LTPD)
(4 Marks)

b) The average number of defective in 25 sampledob2)00 safety belts each was found
to be 16%. Determine the 3 sigma control unitgtierp-chart. (5 Marks)

C) A drilling machine bores holes of 0.537 cm andamdard deviation of 0.16cm.
Compute the 2 sigma control units for the meamai@es of 4 and prepare a control
chart. (5 Marks)

d) A process is normally distributed with a mean odQ@nd a standard deviation of 50.

(i) What is the probability of detecting a change aigeiss mean to 1080?(4 Marks)
(i) Determine the mean number of sample needed tondethe change.
Level of significance = 2%, n=5 (3 Marks)
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f)

During an inspection of equal radius of bottle tape following number of defects were
noted.

53,2,4,2,3,7,4,0,6

Draw an appropriate control chart and state whetleeprocess is under control.

(5 Marks)
() Compare the use @f— chart and cusum chart in quality control. (2 MaArk
(i) State the use of operating characterisii€) curve. (2 Marks)

QUESTION TWO (20 MARKYS)

a)

b)

The following data gives the number of defectivd.@hsamples from a production

process.
Sample No. 1 2 3 4 5 6 7 8 9 10
Sample size 20001500 1400| 1360| 1250| 1760| 1875| 1955| 3125| 1575

No. of defective | 425| 430 216 341 2256 322 280 3067 3305

Design an appropriate chart and comment on the sfatontrol. (14 Marks)
Distinguish the following terms;

(i) Process and Product control
(i)  Sampling and non-sampling errors
(i) Consumer and producers risk (6 Marks)

QUESTION THREE (20 MARKY)

a)

b)

The data below shows 5 samples checked successivelgasure the length of item at
regular intervals.
Sample measurement of each item per hour

1 42 45 44 43
2 40 41 41 42
3 42 40 40 40
4 45 42 43 42
5 45 43 44 47

If the units are expressed in units of 0.001 if@bnstruct ther and R- chard, state the
difference noted between the two quality chart state whether the process is in control
(12 Marks)

20 pieces of clothes out of different rolls consaiaspectively
1, 4, 3,2,5,4,6,7,2,3,2,5, 7
6,4,5, 2,1, 3,8 imperfections.
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c)

As certain whether the process is in control. 6 Marks)

State two uses of CUSUM chart. (2 Marks)

QUESTION FOUR (20 MARKYS)

a)

b)

c)

The following are figures of defective in 22 lo&ch containing 2000 batteries.
425 430 216 341 225 225 280 306

337 305 356 402 216 264 126 409

199 326 280 359 579 420

Draw a control chart for defective item and commantt. (12 Marks)

Explain the two distinct phases of plant operatidrere quality control methods are
applied stating the main objectives for each. 6 Méarks)

State two dimensions of quality in production pisce (2 Marks)

QUESTION FIVE (20 MARKYS)

a)

b)

(i) Assuming sampling is done from a normalnilisttion population i.&~N (u, §2)
whereu ands are known. Derive the action and warning limits Xor chart(10 Marks)

(ii) If the population parametersandé in (i) above are unknown, determine their

estimators. (6 Marks)
Define a control chart and discuss their utiliticomtrolling the production process.
(4 Marks)
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