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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
11 Hersey and Blanchard’s situational leadership model describes the readi-
ness of followers in four stages. Describe these four stages, and illustrate
by means of a diagram how the four the leadership styles should be ap-
plied. (20)
1.2 Discuss five rating errors that one should guard against when rating an
employee’s performance. (10)
1.3 In terms of engineering contracts, distinguish between:
1.3.1 Simple joint liability. (2)
1.3.2 Joint and several liability. (2)
1.3.3 Joint (common) liability. (2)
1.4 By means of a neatly annotated diagram, illustrate the transformation pro-
cess associated with any business. (5)
1.5 Describe three different ways in which capacity may be measured. (9
[50]
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QUESTION 2
2.1 You plan to break away a prospect drive in order to explore an unknown
section of the ore body. The WBS below describes all the activities and
relationships.
2.1.1  Construct the network diagram and find the critical path. (10)
2.1.2 Estimate the likelihood of completion within 12 days. 3)
Note: Round duration values to whole numbers.
Round standard deviation values to two decimals.
Assume that work will continue for 24 hours per day, 7 days per
week.
Time (hours)
Activ- Predeces- | Opti- Most Pessi-
ity | Description SOrS mistic likely mistic
Remove compressed air and water
1 pipes. 8 8 16
2 Install cable protection. 4 4 8
3 Advance breakaway for 10m. 1,2 48 56 64
4 Install ventilation column. 3 8 8 16
5 Install switch. 34 24 36 48
6 Reinstall air and water columns, 3.4 8 8 16
Advance breakaway for another
7 10m, 5,6 48 56 64
8 Install wire mesh and lacing. 7 36 48 56
9 Shotcrete entire breakaway. 7 48 56 64
10 Do a quality assurance audit. 8,9 8 8 8
11 Analyse audit results. 10 8 8 8
12 Correct all deficiencies. 11 24 24 36
2.2 Write brief notes on the different phases of a project, as described by Nel. (12)
[25]
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QUESTION 3

3.1

3.2

3.3

You have to establish an underground workshop for maintenance of your
equipment fleet, and you have to decide to either develop an airway that
will effect “through-ventilation”, or install a fan that will ventilate the ex-
cavation. The following data needs consideration:

Development required | 40m ]
Cost of development R3 600/m
Purchase cost of fan | R45 000 ,
Fan installation cost R15 000 ]
Fan power consumption 15kW

Workshop utilisation | 24 hours per day, 30,5 days per month
Life of workshop | 3 years (36 months)

Eskom tariff 66¢/kWh

Discount rate 10% (compounded)

Explain your decision. Show all calculations & assumptions.

You have to choose between two projects of which the cash flows are
shown in the table in Appendix A.

Given a discount rate of 12%, compare the two projects in terms of pay-
back period, ROI, and NPV, Compare the merits of the three methods,

Tabulate all calculations.

You plan to replace your car in five years’ time, and you want to pay cash
for it. You estimate that the car will cost R 350 000,00 at that time. How
much money must you invest in your saving’s account monthly to make
this possible? Your saving’s account is with “Beep” Bank that pays you
interest of 6%, compounded annually. Show all calculations.

TOTAL

(8)

(12)

)
25]

100}
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Appendix A
Cash flow
Year Option 1 Option 2
0 -81 250.00 -102 400.00
1 20 000.00 15 000.00
2 25 000.00 15 000.00
; 3 35 000.00 27 000.00
4 43 000.00 46 000.00
5 47 000.00 60 000.00
6 58 000.00 60 000.00
7 60 000.00 80 000.00
8 60 000.00 110 000.00
9 65 000.00 110 000.00
10 65 000.00 125 000.00
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Formulae

Operations management

Design capacity

Maximum output under ideal conditions.

Output estimated when constraints such as breakdowns, sched-

Effective capacity uling & quality are considered.

Actual output Actual achievement.

Effics Effici _ Actual output y

welency fficiency = Effective Capacity

oo L Actual output

Utilisation Utilisation = - — X 100

Design capacity
. .. _ Output
Productivity Productivity =
Input
Project management
4
| Expected completion | TE = a-l-—;‘n-i-b
2
Standard deviation | 42 = [b ; a]
Probability Z value |Z = ——=
W AdT

Time value of money

Simple interest I = Pni

Compound interest |F=P(1+4i)® P = AT

A — A aQ+p"-1 p=4 a+r-1

ey B i i CEDL
i - Average annual profit

Return on invest ROI = . 9 [ prof % 100

ment Ong inal investment

Net Present Val NPV = Z Ch

e
et Presen u S i
Payback period Time taken to gain financial return equal to the original invest-

ment.
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