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Q1

Q2

(a) A new machine is proposed by Hakim Engineering Consultant to upgrade the power
quality measurement at PQ meters. The investment cost is RM 45,000 with salvage
value of RM 5,000 after 5 years. The revenue generated from the installation of the
equipment minus the operating and maintenance cost of the equipment is RM 7,500
per year. The MARR is 15% per year. Draw the cash flow diagram.

(4 marks)

(b) A remotely located air sampling station can be powered by solar cells or by running
an above ground electric line to the site and using conventional power, Solar cells will
cost RM 15,000 to install and will have a useful life of 5 years with no salvage value.
Annual costs for inspection, cleaning, maintenance and part replacement are expected
to be RM 4,000. A new power line will cost RM 40,000 to install, with power costs
expected to be RM 1,000 per year. Since the air sampling project will end in 10 years,
the salvage value of the line is considered to be zero. At an interest rate of 6% per year
compounded monthly,

(i)  Calculate the effective interest rate per year.
(4 marks)

(ii)  Determine which alternative should be selected on the basis of an present worth
analysis.
(10 marks)

(iii) Determine the initial cost of the above ground line to make the two alternatives
equally attractive economically.
(7 marks)

You are appointed as a contractor for Senai-Desaru Highway project. One of your tasks is to
set up the asphalt-mixing plant equipment which has a choice of three sites. Three sites
available are Cahaya Baru, Ulu Tiram and Tebrau. You estimate that it will cost RM 5.40 per
cubic yard mile (yd*-mile) to haul the asphalt-paving material from the mixing plant to the job
location. Refer to the Table Q2 below for the factors relating to these three sites. The job
requires 50,000 yd® of mixed-asphalt-paving material. You are given by your client to
complete in five months (25 weeks of 6 working days per week). The delivered of paving
material is paid for RM 29 per yd®.

a) Identify fixed cost and variable cost from the cost factor listed in the table.
(3 marks)

b) Calculate total costs for all three sites (Cahaya Baru, Ulu Tiram and Tebrau). Based
on obtained total costs, identify the desired site.
(16 marks)

¢) Based on your answer from (b), calculate the volume of asphalt in cubic yard (yd?) that
have to be delivered before gaining profits.
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Q3

Q4

d)

(a)

(b)

(c)

(d)

(e)

(a)

(4 marks)

For every site (i.e. Cahaya Baru, Ulu Tiram and Tebrau), express the total cost (TC)
equation correspond to the site.
(2 marks)

Define Engineering Economy.
(I mark)

State FOUR (4) importances of Engineering Economy to engineers/engineering
technologists.
(4 marks)

Table Q3 (¢) below shows the past price of Standard Malaysia Rubber (SMR) since
2012, whereby 2013 is the reference year having 246 as an index value. The weight
place on SMR CV is one (1) time, SMP L is one and half (1.5) times and SMR 5 is two
(2) times.

(1 Calculate a weighted index for the price of a kg of SMR in 2014.
(4 marks)

(i) Calculate the corresponding 2015 prices of SMR from 2014 if 218 is the index
value in 2015.
(6 marks)

Ten years ago, a 180 kW electric generator set cost RM 80,000. The cost index for this
class of equipment ten years ago was 180 and is now 200. The cost-capacity factor is
0.5. The plant engineering staff is considering a 220 kW unit of the same general
design to power a small isolated plant. Assume a pre-compressor is to be added, which
(when isolated and estimated separately) currently costs RM 20,000. Determine the
total cost of the 220 KW unit.

(5 marks)

In a learning curve application, 658.5 work hours are required for the third production
unit and 615.7 work hours are required for the fourth production unit. Determine the
value of learning curve (s).

(5 marks)

Identify each of the following cash flows to indicate whether it is a benefit, a dis-
benefit, or a cost. Justify your answer.

(i) RM 700, 000 per year maintenance by Port Klang authority.
(ii) Expenditure of RM 45 million for tunnel construction on East-West Highway.
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(b)

(iii)  Reduction of RM 375, 000 per year in car accident repairs because of improved
lighting.
(iv)  RM 700, 000 per year loss of revenue by farmers because of highway right-of-
way purchases.
(v) RM 500, 000 saving in toll gate payment for new federal road.
(10 marks)

A high speed train company is considering a project of constructing a new bullet train
railway from Muar to Johor Bahru. The 400 kilometer project will be started with
purchasing of land from local owner and state government costing about RM 26
million. Cost of construction is estimated to be RM 72 million and yearly maintenance
is about RM 2 million. A traffic control building and sophisticated equipment should
also be considered with a cost of RM 4 million and RM | million per year maintenance
expenditures. Some construction equipments will be sold at the end of construction
period at the market value of RM 13 million. In addition, yearly speed train ticket fees
will be collected amounting to RM 9 million, petrol consumptions save by the road
users for RM 4 million, revenues received through the direct and indirect businesses
of RM 5 million, and fees collected by the local and state authorities of RM 3 million.
The project costs breakdown is shown in Table Q4(c).

(1) Determine the value of Total Cost, Benefit and Disbenefit from the above
statement. (3 marks)

(ii) Apply the B-C ratio method for both conventional and modified cases using
PW and AW methods with the study period of 30 years and a MARR of 20%
per year.

Determine whether the company should proceed with the bullet train railway

project.
(12 marks)

- END OF QUESTIONS —
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SEMESTER/SESSION ~ : SEM 11/2018/2019 PROGRAMME CODE ~ : BNN
COURSE NAME : ENGINEERING ECONOMY COURSE CODE : BNQ21002

Table Q2: Factors relating to Cahaya Baru, Ulu Tiram and Tebrau

Cost Factor Cahaya Baru Ulu Tiram Tebrau
(Faktor Kos)
Average hauling 7 miles 4 miles 3.3 miles
distance
Monthly rental of site RM 3,600 RM 10,000 RM 9,000
Cost to set up & RM 54,000 RM 89,000 RM 75,000

remove Equipment
Hauling expense RM 5.40/yd*-mile RM 5.40/yd*-mile RM 5.40/yd*-mile
Flag person Not required RM 90/day RM100/day

Authority Permit RM 500 RM 500 RM 1000

Table Q3 (c¢): The Past Price of Standard Malaysia Rubber (SMR)

Price (sen/ kg ) in Year
SMR
2012 2013 2014
SMR CV 1088 919 753
SMR L 1046 832 696
SMR 5 974 794 579

Table Q4(c): Costs breakdown of high speed rail construction project

Item Cost (RM)
Land purchase 26 mil
Cost of construction 72 mil
Yearly rail maintenance 2 mil
Building and equipment 4 mil
Yearly equipment maintenance 1 mil
Train fees 9 mil
Equipment scrap value 13mil
Petrol consumption saving 4 mil
Direct and indirect business revenues 5 mil
Local and state fees 3 mil
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LIST OF EQUATION
1 |-_¢ ({-n_) 6 Conventional B-C ratio
L B-C = PW(B) + [(I- PW(MV)) +PW(O&M)]
B-C = AW(B) + [CR + AW(O&M)]
2 [ _c(5 T 7 Modified B-C ratio with PW
R O B-C = [PW(B) — PW(O&M)] + [ I = PW(MV)]
B-C = [AW(B) - AW(O&M)] + CR
3 Z.,= H(uiizéb;') . Fefpecsive = (1 + i} -1
9 p(l+i"
5 WI (Cui/Cr2) + W2 (Ca/Cia) + WL (Ca /Cx )
Ly = e e X Ik
WI+W2+W.....
9
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