[bookmark: _GoBack]

MERU UNIVERSITY OF SCIENCE AND TECHNOLOGY
P.O. Box 972-60200 – Meru-Kenya.
Tel: 020-2069349, 061-2309217. 064-30320 Cell phone: +254 712524293, +254 789151411
Fax: 064-30321
Website: www.must.ac.ke  Email: info@mucst.ac.ke

University Examinations 2015/2016 
THIRD YEAR FIRST SEMESTER EXAMINATION FOR THE DEGREE OF BACHELOR OF SCIENCE IN STATISTICS 
STA 2307: QUALITY CONTROL AND ACCEPTANCE SAMPLING
 DATE: NOVEMBER 2015					   	                 TIME: 2 HOURS
INSTRUCTIONS: Answer question one and any other two questions 
		   
		
QUESTION ONE (30 MARKS)
a) Define Statistical Quality Control (SQC) and state five benefits of SQC.	(7 Marks)
b) State the major differences between single sampling plan and double sampling plan.												(4 Marks)
c) 


Suppose we are given the following information and Determine CL, UCL and LCL for  control chart.				(5 Marks)
d) Explain the following as used in a control chart:
(i) Quality scale
(ii) Plotted samples
(iii) Sample numbers
(iv) Horizontal line								(8 Marks)
e) Differentiate between the following terms as used in QC:
Acceptance quality level and Lot Tolerance Percentage Defective (LTPD) 	(4 Marks)
f) Define producers risk.								(2 Marks)

QUESTION TWO (20 MARKS)
a) The following figures give the number of defectives in 10.  Samples each containing 200 items 44,40,22,34,24,32,28,32 and 30.  Calculate the value for central line, the upper and lower control limits of p-chart.  Draw the p-chart and comment if the process can be regarded to be in control.								(10 Marks)
b) a company is engaged in manufacture of battery cells in its plant.  The process is said to be under control if the mean life of battery cell is 1200 hrs with a standard deviation of 75 hrs.  Considering these values to be the process average, and process dispersion, determine the 3-sigma control limits for x-charts for samples of size 16.				(6 Marks)
c) Define the following terms as used in QC:
(i) Cummulative sum control chart.						(2 Marks)
(ii) Average outgoing quality.	(AOQ)						(2 Marks)
QUESTION THREE (20 MARKS)
a) Fifteen pieces of cloth from different rolls contained the following respectively 1,5,3,7,6,3,2,6,5,4,3,5,6 and 3 imperfections.  Draw the appropriate control chart using these data and state whether the process in state of statistical control.			(10 Marks)
b) Discuss acceptance sampling.							(10 Marks) 
QUESTION FOUR (20 MARKS)
a) 
Compare the use of  -chart and cusum chart in QC.				(4 Marks)
b) 
A company manufactures tyres.  A quality control engineer is responsible to ensure that tyres are fit for use up to 40000 km.  He monitors the life of the output form the production process.  From each of the 10 batches of 900 tyres, he has tested 5 tyres and recorded the following data with measured in thousands of KM.
Batch	1	2	3	4	5	6	7	8	9	10

		40.2	43.1	42.4	39.8	43.1	41.5	40.7	39.2	38.9	41.9
R		1.3	1.5	1.8	0.6	2.1	1.4	1.6	1.1	1.3	1.5

Construct an -chart using the above data.  Do you think that the production process is in control?  Explain (value of d2=2.326)						(12 Marks)


c) Differentiate between the following terms:
(i) Chance and assignable variation.						(2 Marks)
(ii) 
R-Chart and -Chart.							(2 Marks)				
QUESTION FIVE (20 MARKS)
a) Define OC curve for single sampling (SSP) plan.				(2 Marks)
b) A factory operates a SSP, a sample of x items are taken and accepted if the batch contains almost C defective in the sample.  If x is the number of defectives and p are unknown fraction of defective in the batch:
(i) What is the probability that the batch would be rejected.		(3 Marks)
(ii) In such a plan a sample of 40 items is taken and the batch accepted.  If there are only three defective.							(6 Marks)
(iii) Sketch OC plan on the sampling plan.					(3 Marks)
c) Define the following terms:
(i) Control Chart								(2 Marks)
(ii) Control chart variable							(2 Marks)
(iii) Control chart attributes.							(2 Marks)
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