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INSTRUCTIONS TO CANDIDATES: 

 QUESTION PAPERS MUST BE HANDED IN 

 ANSWER ALL QUESTIONS 

 CELLPHONES MUST BE SWITCHED OFF 

 

 

QUESTION 1 

 

1.1. The activities for a small engineering project are given in the table below.  

Activity Predecessor 
Time (days) 

a m b 

1 - 2 4 6 

2 - 5 5 5 

3 2 3 5 7 

4 1 7 10 13 

5 1 11 12 13 

6 2, 4 5 6 7 

7 3 9 10 11 

8 3, 6 5 7 9 

9 4 7 9 11 

10 5 3 3 3 

11 7 15 17 19 

12 8 6 8 10 

13 9, 10 7 8 15 

14 7 12 14 16 

15 12, 13 16 17 18 

1.1.1. Prepare the data required for a full network analysis. Show all calcula-

tions and neatly tabulate the data. (7 ½) 

1.1.2 Construct the network diagram using the AON convention. (7 ½) 

1.1.3. Find the critical path and earliest completion time for the project. (5) 

1.1.4. Find the project duration associated with the following: 

1.1.4.1. An 80% confidence level. (3) 

1.1.4.2. A 40% confidence level. (2) 

   [25] 

               _________________________________________________________________ 
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QUESTION 2 

2.1. In reliability engineering, the change from a functioning to a failed state is failure while 

the change from a failure to a functioning state is referred to as repair: 

2.1.1. Classify the different failures that tend to occur. [4] 

2.1.2. Identify a product used in the mining industry, which is likely to fail due to reliability 

problems.                    [1] 

2.1.3. What are the common general causes of failure?                                                                     [5]

  

2.1.4. Draw a bath-tube curve, and indicate exactly when this mining product is likely to fail. 

  [5] 

2.1.5. In order to prevent failure, we design for reliability, redesign this mining product for 

reliability following each step below, use the FMECA template provided. [25] 

 

  

 

1.2. Recently, Ford South Africa released a statement says it is “aware” of potential security 

system problems with “certain older” EcoSport and Fiesta vehicles, and that it plans to imple-

ment solutions soon. This comes after several complains by customers having their vehicle’s 

broken into.  

1.2.1. As a manufacturer, explain what is at stake when most of your customers question the 

reliability of your product. [3] 

1.2.2. As a customer, what impact does an unreliable product have on you? [2] 

   [45] 
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QUESTION 4 

4.1. Demonstrate your understanding of the ECSA Code Conduct by explaining what it states 

on the following topics: 

 

4.1.1. Competency          [2] 

4.1.2. Public Interest          [2] 

4.1.3. Dignity of Profession         [2] 

 

4.2. Differentiate between Accreditation, Certification and Licensing.   [6] 

 

4.3. Demonstrate your understanding of Professionalism by answering the following questions:  

4.3.1. What do people generally perceive it to be? [4] 

4.3.2. What is it, in the context of Engineering Management?  [6] 

4.3.3. Briefly explain the concept of Continuous Professional Development (CPD) [2] 

4.3.4. Give two reasons that justify the relevance of CPD. [2] 

4.3.5. In terms of the Engineering Council of South Africa (ECSA), how is CPD ensured? [2] 

4.3.6. Explain seven benefits of being a Registered Engineering Professional.                            [7]

  

   [30] 

 

 

TOTAL   [100] 
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Formulae: 

Project management 

Expected completion TE =
a+4m+b

6
  

Standard deviation σ2 = [
b−a

6
]

2

  

Probability Z value Z =
D−μ

√σμ
2
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No Item 

/Function 

Failure 

Mode 

Effects of 

Failure 

Causes of 

Failure 
S F Score C Current Controls Recommended Action New 

Score 

            

            

            

 

S: Severity: 1-10: 1 being less and 10 being more     Score: S * F:  

F: Frequency: 1-5: 1 being less and 10 be more     A 50-35 Unacceptable 

C: Classification: A-C:         B: 34-24 Beware 

C: 23-1 Acceptable 
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