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INSTRUCTIONS TO CANDIDATES:
READ THE QUESTIONS THOROUGHLY BEFORE YOU START
ANSWER ALL THE QUESTIONS
SHOW ALL CALCULATIONS AND SI UNITS
(NONE SHOWN =NO MARKS)
DO NOT USE CORRECTION FLUID, NEITHER A PENCIL, NOR A RED PEN
DO YOUR OWN WORK - EARN YOUR MARK WITH PRIDE
QUESTION 1
1.1 Describe Likert’s four systems of organisational leadership. (20)
1.2 Briefly discuss the provisions of the following legal instruments:
1.2.1 The South African Qualifications Authority Act. (4)
1.2.2  The Skills Development Act. (4)
13 In terms of engineering contracts, distinguish between:
1.3.1 Full contractual capacity. (2)
1.3.2 Limited contractual capacity. (2)
1.3.3 No contractual capacity. (2)
1.4 What is meant by the term “human relations™? State three reasons why
engineers and technologists should have well-developed human relations
skills. (8)
1.5 Discuss the four stages in team development. &
[30]
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QUESTION 2

2.1

In order to increase production, you urgently need to introduce another
dump truck to your underground operations. Your engineer has presented
you with the schedule tabulated below that estimates the activities required
to prepare the truck to be transported to the underground workings.

2.1.1 Construct the network diagram and estimate the duration. (10)
2.1.2  What is the likelihood of completing everything in 5 days? 3)
2.1.3 What can possibly be done to reduce the project duration? (5)
2.1.4 What would you do to avoid unnecessary “surprises™? (2)

Note: Round duration values to whole numbers.
Round standard deviation values to two decimals.
Assume that work will proceed 24 hours a day, 7 days a week.

Duration (Hours)

Ac-~ Predeces- | Opti- Most Pessi-

tivity Description SOrs mistic | likely mistic
1 Risk assessment 4 6 12
2 Workshop preparation 18 24 36
3 Order consumables 3 3 3
4 | Move truck to workshop 1,2 16 8 24
5 Remove bowl 4 24 36 48
6 Move bowl to shaft head 5 18 18 24
7 Remove wheels 3,5 24 24 36
8 Load wheels on cars 7 24 36 48
9 | Drain hydraulics 7 6 8 12
10 | Split body 9 8 12 18

Transport body parts to shaft
11 | head 10 6 8 12
2.2 Define the following terms:

2.2.1 Project. (2)
2.2.2 Stakeholders. (1)
2.2.3 Project Brief. (D
2.2.4 Project Risk. (1)

[23]

4/...



ENGINEERING MANAGEMENT MGNA411 SSA ASSESSMENT 2015 -4 -
QUESTION 3
31 You have to purchase a set of new pumps for your mine, and have been
offered the following two options:
Option 1:
A cash payment immediately of R4 700 000 as full and final settlement.
Option 2:
A cash payment of R1 000 000 immediately and then five annual install-
ments of R1 000 000 and the end of each of the next five years.
Based on a discount rate of 12%, compounded annually, which option will
you select? Show all calculations. (7}
32 You have to select two of the three projects of which the cash flows are
shown in the table in Appendix A.
Given a discount rate of 10%, compare the three projects in terms of pay-
back period, ROI, and NPV. Which two projects would you select?
Tabulate all calculations. (18)
[25]
TOTAL 100]
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Appendix A
Year Project 1 Project 2 Project 3
0 -2 750 000.00 -5 000 000.00 -10 000 000.00
1 55 000.00 750 000.00 1 250 000.00
p 75 000.00 750 000.00 2 500 000.00
3 155 000.00 2 500 000.00 3210 000.00
4 2 100 000.00 3 000 000.00 4 750 000.00
| 5 2 500 000.00 4 000 000.00 4 800 000.00
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Formulae

Operations management

Design capacity

Maximum output under ideal conditions.

Effective capacity

Output estimated when constraints such as breakdowns, sched-
uling & quality are considered,

Actual output Actual achievement.
Actual output
Effici Effici = X
clenicy fficiency Effective Capacity
. o Actual output
Utilisation Utilisation = - - 00
Design capacity
. . Output
Productivity Productivity =
Input
Project management
Expected completion | TE S 4:1 il
P
Standard deviation | 52 — [b i a]
lity Z val 2ok
Probability Z =
robability Z value Ja?
Time value of money
Simple interest I = Pni
F
Compound interest | F=P(1+ )" P = A+ "
) (1+)"-1 (1+i"—-1
t =A|l—" AL~
Annuity F A[ ; A i+ 0n
i - Average annual profit
Return on invest ROI = v _ ..93 nual prof % 100
ment Ongmal investment
Net Present Val NPV = Z il
et Presen ue ATt
Payback period Time taken to gain financial return equal to the original invest-

ment,
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