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                                           SECTION A [40 MARKS]  

Answer ALL Question in this Section  
  

A1  

 a) Define the following terms as used in operations and quality control systems:    

i. reliability;  ii. acceptance sampling; iii. quality; iv. Statistical Process control.                                                               

  (b)(i) The Control charts have a long history of use in industry. State and explain 

any five reasons for their popularity.                                           [2, 2, 2, 2, 10]  

                                                                                                               

A2   

Consider a process monitored using an R chart with the following information in 

Table 1.  

Table 1  

Sample  R  

1  4.2  

2  3.9  

3  2.4  

4  2.2  

5  3.5  

   

The process has Upper Specification Limit (USL) and Lower Specification Limit  

(LSL) of 3. Find the capability of the process and interpret your answer to a  

layman.                                                                                                             [7]  

A3  

Three bottling machines at Pepsi are being evaluated for their capability. The data 

are shown in Table 2.  
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Table 2  

Bottling machine  Standard Deviation  

A  0.05  

B  0.1  

C  0.2  

 If the specifications are set between 299.5 ml and 300.01 ml, determine which of 

the machines are capable of producing within the specifications?                  [7]                                

   

A4  

 Consider a component whose failure distribution is given by the exponential  

 

function     𝑓(𝑥) =
1

𝛽
𝑒−𝑥 𝛽⁄ . 

     

Find the failure rate and show that the system have either an increasing failure rate 

or a decreasing failure rate.                                                                           [8]   
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                                         SECTION B  

 ANSWER ANY THREE (3) QUESTIONS IN THIS SECTION  

B5   

a) The number of weekly customer complained are members at a large Hotel. 

Develop a 3 sigma c chart using the following data recorded over 20 weeks. The 

data are shown in Table 3.  

  

 Table 3  

Week  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  

Number of 

complaints  

3  2  3  1  3  3  2  1  3  1  3  4  2  1  1  1  3  2  2  3  

  

b) Reliability components can be arranged into four items. Explain the four 

component arrangements.   

  

c) Three subsystems are connected in series and make up as system. The 

subsystem has reliability as follows 𝑅�1�=�0.99 ;    𝑅�2�=�0.98        and     𝑅�1�= 

0.97. What is the overall reliability of the system?                      [6, 10, 4]                                                            

B6  

a) Joel Wyne’s three children , John, Karen and Terry want to earn some money 

to take care of personal expense during a school trip to the local zoo. Mr Wyne 

has chosen 3 chores for his children that is mowing the lawn, painting the 

garage door and washing the family cars. To avoid the anticipated sibling 

competition, he asked them to submit secret bids for what they feel is fair pay 

for each of the 3 chores. The undertaking is that all 3 children will abide by 

their father’s decision as to who get which chore. The Table 4 summarizes the 

bids received.  
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      Table 4  

  Mowing  Painting  Washing  

John  $15  $10  $9  

Karen  $9  $15  $10  

Terry  $10  $12  $8  

  

 Based on this information, how should Mr Wyne assign the chores?   

Hint: Apply the Hangarian Method. 

b) Suppose that a series system has 2 components and that the components 

function independently of each other uniformly distributed over interval 

[0, 100]. Find:  

      i) the systems failure rate function; 

ii) the expected life.  

c)Define process capability as a critical aspect of quality control and interpret it 

if:  i) it is less than 1; ii) it is more than 1;  

     iii) it is equal to 1.                                                                         [8, 3, 3, 2, 2, 2]   

B7   

a) (i) Define Statistical Process Control; 

    ii)  Outline the major tools of Statistical Process Control.  

 b) Consider a system of six pumps of which at least four must function properly 

for system success. Each pump has 85% reliability of success. What is the  

probability of success of the whole system?                                             [3, 12, 5]  

                                                                                                                                                     

B8   

a) A process is being controlled with a fraction non conforming control chart. 

The process average has been shown to be 0.07.The 3δ control units are used and 

the procedure call for taking daily samples of 400 items.  
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i) Calculate upper control and lower control unit;  

ii) Calculate the β-risk for this process if the mean of the process shifts to  

0.10.  

b) A quality control inspector at Delta soft drinks company has taken 10 

samples with 4 observations each of the volume of bottles filled .The data is shown 

in Table 5. Use this information to develop the control limits of 3 standard 

deviation for the bottling operation.      

Table 5   

Sample  1  2  3  4  

1  15  16  16  15.9  

2  16.1  16  15.8  16  

3  16  15.9  15.9  15.8  

4  16.2  15.8  15.7  15.9  

5  15.7  15.8  16.2  16.1  

6  15.9  16  16.1  16  

7  15.8  16.2  16  15.9  

8  15.8  15.9  16  15.9  

9  16.0  15.9  15.8  15.9  

10  15.6  15.8  15.9  15.8  

                                                                                                                  

                                                                                   [3, 3, 14]                                                 

END OF PAPER   
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