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INSTRUCTION: 

• Answer question ONE (compulsory) and any Two (2) questions 

• Marks for each section are indicated in parenthesis 

QUESTION ONE (COMPULSORY) (30MARKS) 

a. i) Define the term Quality and explain the various dimensions of quality with suitable 
examples        (5mks) 
ii) What are the four benefits of quality control?   (2mks) 

b.  Enumerate any seven principles of Total Quality Management (TQM) and also mention 
various benefits of implementing TQM in an organization (7mks) 

c. i) With aid of neat diagram, distinguish between Mean time to fail (MTTF) and mean 
time before failure (MTBF) (2mks) 
ii) An amplifier has an exponential time-to-failure distribution with a failure rate of 8% 
per 1000 hours. What is the reliability of the amplifier at 5000hours? Find the mean time 
to failure. (3mks) 

d. i) Discuss the following quality control tools used in solving quality problems with 
suitable examples:  
1. Pareto diagram   (3mks) 
2. Cause and Effect diagram (3mks) 
ii) Explain the term sampling and outline Four advantages of sampling (5mks) 

QUESTION TWO (15MKS) 

a. i) Explain 4 basic cost elements covered under “Cost of Quality” system giving at least 
two examples of each cost element. (4mks) 
ii) Describe the main focus of ISO: 9000, ISO: 9001, ISO: 9004 and ISO: 14000 quality 
system. (4mks) 

b. Five thermostatic controls are tested to determine the “On” temperature. The measured 
values are 344°C,338°C,342°C,335°C and 336°C.These values constitute the first 
subgroup for certain control chart. Find out arithmetic mean, median, range, standard 



deviation and variance of this sub group.       
 (4mks) 

c. Discuss views of the following Quality Gurus and outline their major contributions 
1. Joseph Juran        (1.5mks) 
2. Edward Deming        (1.5mks) 

QUESTION THREE (15MKS) 

a. i) Distinguish between the following terms as used in sampling plans 
1. Producer and consumer risks      (2mks) 
2. Acceptable quality level (AQL) and Limiting quality level (LQL) (2mks)  
3. Single sampling plan and double sampling plan    (2mks) 
ii) Construct an Operating characteristic (OC) curve for a single sampling plan where the 
lot size is 2000, the sample size is 50, and the acceptance number is 2. Assume that the 
batch is 2% non-conforming       (4mks) 

b. i) Discuss failure characteristics of product depicting its three major life regions. (3mks) 
ii) Discuss system reliability for the assembly in which components are connected in 
series          (2mks) 

QUESTION FOUR (15MKS) 

a. i) Find the reliability of the eight component system shown in Figure Q4(1) below; some 
components are in series and some are in parallel. The reliabilities of the components are 
as follows: RA1 = 0.92, RA2 = 0.90, RA3 = 0.88, RA4 = 0.96, RB1 = 0.95, RB2 = 0.90, RB3 = 
0.92, and RC1 =0.93. (4mks) 

 

 ii) Find the system failure rate and the mean time to failure for the eight component 
system shown in previous Figure of example 8. The failure rates (number of units per 
hour) for the components are as follows: λA1 = 0.0006, λA2 = 0.0045, λA3 = 0.0035, λA4 
= 0.0016, λB1 = 0.0060, λB2 = 0.0060, λB3 = 0.0060, and λC1 = 0.0050 (5mks) 

b. Define Failure Mode and Effect Analysis (FMEA) and outline the first four stages of 
FMEA (4mks) 
 
 
 



 

QUESTION FIVE (15MKS) 

a. i) Consider a process by which coils are manufactured. Samples of size 5 are randomly 
selected from the process, and the resistance values (in ohms) of the coils are measured. 

The data values are given in Table Q5-1, as are the sample mean X and the range R. 

 
1. Estimate the control limits for X and R chart. If any point lies out of the control 

limits, estimate the revised control limits.  (5mks) 
2. Suppose that the average resistance and standard deviation are 21.0 and 1.0 Ω, 

respectively, determine the proportion of the output that is nonconforming, assuming 
that coil resistance is normally distributed. (5mks) 

 
b. Define Reliability, Maintainability, Availability, Failure Rate and Mean Time To Repair 

(5mks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 



 



 
 
 

 


