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1. Answer all  questions 
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4. A formulae sheet is herein attached 
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7. Question papers must not be handed in. However, please ensure that all 

your answer books are handed in 
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Question 1 
 

1.1 Explain the salient aspects regarding the usefulness of a cause-and-effect 

diagram (also called ‘fishbone’ diagram) 

           [10] 

 

1.2 Explain the Quality function deployment (QFD) method and the advantages 

and benefits that are realized from the QFD process     

[5] 

 

1.3 The Quality function deployment (QFD) method has been used successfully in 

analyzing customer requirements and building these into product designs.  

Using your own self-generated data, real or imagined, and excluding the 

steam iron example that is covered in your prescribed textbook and explained 

in class, prepare a Voice of the Customer (VOC) chart for an item or project or 

service of your choice. The VOC chart must clearly indicate what the 

customer’s requirements are; what the customer’s highest priorities are; the 

characteristics of a product or service that are likely to satisfy customer 

requirements; and which characteristics of a product or service will have the 

greatest impact on customer requirement      

 

[15] 
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Question 2 
 

2.1 List at least four resources that are relevant to the maintenance environment

             

[4] 

2.2 List, and explain, three options that exist for the geographical division of 

maintenance resources          

[6] 

 

2.3 Explain ‘maintainability’.         

           [2] 

 

2.4 Some complex assemblies or items exhibit early failures, while failures due 

wear-out have also been observed and recorded. The bathtub curve is 

commonly used to model and depict probability distributions with time-

dependent failure rates.  

Answer the questions below regarding the bathtub curve. 

 

                   Figure 1: The bathtub curve 

 

The bathtub curve is also referred to as the “biological” curve. 

2.4.1 Use the biological aspects of the curve to describe the distinct phases 

of the bathtub (hint:  age-related failure of any system/equipment) 

              

          [4] 
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2.4.2 Comment on the failure modes of systems or equipment that exhibit 

bathtub failure mode patterns. Give examples    

   

[4] 

2.4.3 Recent detailed research (study conducted over a 30-year period in the 

aeronautical industry) into equipment failures has produced some of 

the findings that are summarized in figure 2 below. 

 

Figure 2: Conditional probability of failure 

 

 

In figure 2 above, the vertical axis represents conditional probability of failure 

and the percentages represent proportion of aircraft components that 

exhibited these patterns.  

Study figure 2, then answer the following questions 

2.4.3.1 Comment on the correlation between conditional probability of 

failure and time (age) in figures D, E, and F   

     

[2] 
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2.4.3.2 Give short descriptions or explanation of features of systems or 

equipment that are typically found in categories C, D, E, and F. 

Give examples    

[8] 

 

 

 

 

 

 

 

Question 3 
 

 

3.1 Give a diagrammatical representation of the ‘Standard Risk Model’. Explain 
the terms used, and the salient aspects of the model 

 
           [10] 
 
3.2 List at least five cost elements of an industrial accident 
 
           [5] 
 
3.2 Explain ‘systems safety’ 
 
           [5] 
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Question 4 
 

4.1 Explain the meaning of the following terms within the context of technology 
management: 
 
  4.1.1 Acquisition 
 
  4.1.2 Exploitation 
 
  4.1.3 Protection 
 
  4.1.4 Identification 
 
  4.1.5 Learning 
 
  4.1.6 Selection 
 
           [6] 
 

4.1  The database is the key building block of an organization’s information system. 

There should a strong correlation between data processing and the decision-

making needs of an organization, and the structure and composition of its 

database. Computers are excellent devices for data storage and retrieval 

because of their excellent speed and storage capacity.  

 

List other entities in which an organization’s data may be stored 

 
           [5] 
 
4.2    A database contain data only. Database management system (DBMS) software 

allows users to create, maintain and manipulate data records. 

 

 List ways in which databases and database management systems are beneficial 

to an organization 

 

           [4] 

 

4.3    Distinguish between structured and unstructured decisions. List the three 

phases of decision making. 

 

[5] 
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Question 5 
 
 
 

5.1 Explain the following terms: 
 
  5.1.1 Inflation 
 
  5.1.2 Escalation 
 
  5.1.3 Unit marginal cost 
 
  5.1.4 Semi-variable 
 
  5.1.5 Direct Cost 
 
           [10] 
 

5.1 A mining company plans to purchase an LHD for R 1 780 000, which will be 
paid back in twelve equal instalments at 15% interest. What will the payment 
be? 

 
Determine the replacement cost of a piece of equipment in six years’ time. 
The cost of this equipment is now R 590 000 and the escalation is projected 
at 17,5%. What uniform sum must be set aside each year if you want to 
establish a sinking fund that will retire this obligation in five years’ time. Your 
company receives 15% from the bank on money invested. 

           [10] 
 
 
___________________________________________________________________ 
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