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Define Engineering Economy.
(1 mark)

List SEVEN (7) steps in the fundamental principles of Tingineering F'conomy.
(7 marks)

Explain the difference between explicit and implicit costs using relevant examples.
(4 marks)

DK is thinking of chartering a bus to take people to an event in a large city. He is
providing transportation, tickets to the event, and refreshments on the bus. He
predicted the following expenses: Bus rental is RM80.00, event ticket costs RM12.50
per person, gas expenses is RM75.00, and refreshment charge is RM7.50 per person.
Other costs are fuels at RM20.00 and the bus driver allowance at RM50.00.

(i) Calculate the total fixed costs and total variable costs.
(2 marks)

(ii)  Develop a formula for the total cost and evaluate the potential possibilities to
make money from the trip. DK believes that he could attract 30 peoples at
RM35.00 per ticket.

(3 marks)

(iii)  Determine the breakeven point
(2 marks)

Five years ago, a big construction company in Malaysia has invested in three
machines for the construction of the Sabah - Sarawak Expressway at a total cost of
RM1,000,000. The detail of each of the machine costs are shown in Table Q1(e)
with a fixed depreciation value allocation for every machine is 10 percent per year.
The company plans to replace the old machine with a brand new fully computerized
machine. The old machineries will be sold at an estimated 30 percent of the original
price to another company.

Table Q1(e): Types of Machines

Type of Machine Price (RM)
Machine A 250,000
Machine B 475,000
Machine C 275,000

Determine the book value and the sunk cost for Machine A, Machine B and Machine

C' ) — 2 %
r TE:&E% Kﬁr(: . {‘ﬁk (6 marks)
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Site work activities associated with constructing a small bridge are shown in the
Table Q2(a) below. The table includes the quantity of each activity, the unit of
measurement associated with each activity, and the unit cost of each activity.
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Table Q2(a): Site work activities

Activity Quantity Unit of Labor unit | Equipment | Material unit
measurement | cost, RM cost, RM cost, RM
Excavation, 1667 cy 1.35 1.43 0
unclassified
Excavation, 120 cy 21.31 5.00 0
structural ) )
Backfill, 340 cy 7.78 1.72 0
compacted
Pile-driving rig job Is 5688 6420 300
Piling, steel, 2240 If 3.13 293 16.57
driving
Legend: cy =cubic yard; Is=lump sum; If- lincar foot
Compute:
(i) The total cost for structural excavation.
(2 marks)
(i)  The total cost for the pile-driving rig.
(2 marks)
(iii)  The total labor cost for the site work
(4 marks)

Assume that Tenaga Nasional Berhad plans to build a 900-MW hydroelectric power
plant at Rajang River, Sarawak. It is known that a 250-MW plant cost RM1.2 billion
10 years ago with a cost index of 200. The cost capacity factor for a hydroelectnc
power plant is 0.85.

Compute:

(1) The current cost of 250-MW hydroelectric power plant if the cost index now
is 900.

(4 marks)

(i)  The cost to build a 900-MW hydroelectric plant.
(4 marks)

Table Q2(c) shows the prices and weightage for different grade of ready mix
concrete in Johor, since the year 2014 to year 2016. Year 2015 is the reference year
having 110.6 as an index value.

Table Q2(c): Prices and weightage for mix concrete

. Prices RM/m’
“pe(‘:’f Rea‘t’y i 2014 2015 2016 | Weightage
oncrete RM/m* | RM/m® | RM/m®
Grade 15 188.33 190.00 | 208.73 1
Grade 25 19833 | 200.00 | 21946 15
Grade 35 21833 | 22000 | 23854 | 2
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Compute:

@) A weighted index for the price of ready mix concrete in year 2016.
(4 marks)

(i)  The corresponding year 2017 prices of ready mix concrete from year 2016 if
111.4 is the index value in year 2017.
(5 marks)

Aziz is a formwork carpenter that specialises in building wooden formwork for
concrete columns. The time required for Aziz to build the first wooden formwork for
concrete column is 1.5 hours and his learning rate is 0.85.

Compute:

(i)  The time Aziz takes to build the 15 wooden framework.
(4 marks)

(ii)  The total time for him to build the first 15 wooden frameworks.
(4 marks)

(iii) The estimated cumulative average assembly time for the first 15 wooden
frameworks.
(3 marks)

A manufacturer of diesel locomotives needs 50,000 hours to produce the first unit
and 40,000 hours to produce the second unit. The 4™ unit on the other hand, took
32,000 hours to produce.

Compute the following using logarithmic model:

(i  The direct labor required for the 8™ unit.
(6 marks)

(i)  Estimate the total labor to produce the 8® unit.
(4 marks)

(i)  Determine the cumulative average number of labor hours per unit for the first
6 units.
(4 marks)

Your younger sister, Linda, will start college in five years. She has just informed
your parents that she wants to go to University, which will cost RM17, 000 per year
for four years (cost assumed to come at the end of each year). Anticipating Linda’s
ambitions, your parents started investing RM2, 000 per year five years ago and will
continue to do so for. five. more years-inLutire e
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Compute the amount that your parents will have to invest each year for the next five
years to have the necessary funds for Linda’s education. Use 10 percent as the
appropriate interest rate for this purpose (discounting or compounding).

(4 marks)

Linda is now 18 years old (five years have passed), and she wants to get married
instead of going to school. Your parents have accumulated the necessary funds for
her education. Instead of her schooling, your parents are paying RMS, 000 for her
upcoming wedding and plan to take year-end vacations costing RMS, 000 per year
for the next three years. Assume a 10 percent interest rate throughout this problem.

Compute:

@) The amount of money your parents have at the end of three years.
(3 marks)

(ii)  The amount of time you are able to stay in school if graduate school costs
RM14, 045 per year.
(3 marks)

A high speed train company is considering a project of constructing a new bullet
train railway {rom Muar to Johor Bahru. The 400 kilometer project will be started
with purchasing of land from local owner and state government costing about RM26
million. Cost of construction is estimated to be RM72 million and yearly
maintenance is about RM2 million. A traffic control building and sophisticated
equipment should also be considered with a cost of RM4 million and RM1 million
per year maintenance expenditures. Some construction equipments will be sold at the
end of construction period at the market value of RM13 million. In addition, yearly
speed train ticket fees will be collected amounting to RM9 million, petrol
consumptions save by the road users for RM4 million, revenues received through the
direct and indirect businesses of RMS5 million, and fees collected by the local and
state authorities of RM3 million. The project costs breakdown is shown in Table

Q4(c).

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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(1)

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

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)
i 4 (A

- END OF QUESTIONS — _ e .
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FINAL EXAMINATION
BDD/BEV/ BFF/
SEMESTER/SESSION : SEM1/2017/2018 PROGRAMME CODE  : BNN/BND/BNG/
BNF/ BNB/ BNC
COURSE NAME : ENGINEERING ECONOMY COURSE CODE : BPK30902
Interest Table
Years, n Discrete Compounding; i = 6%
Fator | o | Pt (Compornd Aot Pt erh g Fa s SO oo
P__1 F_Ja+dr—-1ylp Ja+d"-1] A | i 1|4 _[i(z+i)]
Formula| F/P =C1+07F~ (1 +)= |2~ | ¢ A~ | iG+o= | [F a+o=—d P lg+o--1
Symbol (F/P) P/F F/IA P/A AJF AP
1 1.0600 0.9434 1.0000 0.9434 1.0000 1.0600
2 1.1236 0.8900 2.0600 1.8334 0.4854 0.5454
3 1.1910 0.8396 3.1836 2.6730 0.3141 03741
4 1.2625 0.7921 4.3746 3.4651 0.2286 0.2886
5 1.3382 0.7473 5.6371 42124 0.1774 0.2374
6 1.4185 0.7050 6.9753 49173 0.1434 0.2034
7 1.5036 0.6651 8.3938 5.5824 0.1191 0.1791
8 1.5938 0.6274 9.8975 6.2098 0.1010 0.1610
9 1.6895 05919 11.4913 6.8017 0.0870 0.1470
10 1.7908 0.5584 13.1808 7.3601 0.0759 0.1359
11 1.8983 0.5268 14.9716 7.8869 0.0668 0.1268
12 20122 0.4970 16.8699 8.3838 0.0593 0.1193
13 2.1329 0.4688 18.8821 8.8527 0.0530 0.1130
14 2.2609 0.4423 21.0151 9.2950 0.0476 0.1076
15 23966 04173 23.2760 9.7122 0.0430 0.1030
16 2.5404 0.3936 25.6725 10.1059 0.0390 0.0990
17 2.6928 03714 282129 104773 0.0354 0.0954
18 2.8543 0.3503 30.9057 10.8276 0.0324 0.0924
19 3.0256 0.3305 33.7600 11.1581 0.0296 0.0896
20 32071 03118 36.7856 11.4699 0.0272 0.0872
21 33996 0.2942 39.9927 11.7641 0.0250 0.0850
22 3.6035 02775 433923 12.0416 0.0230 0.0830
23 3.8197 0.2618 46.9958 12.3034 0.0213 0.0813
24 4.0489 0.2470 50.8156 12.5504 0.0197 0.0797
25 4.2919 0.2330 54.8645 12.7834 0.0182 0.0782
26 4.5494 02198 59.1564 13.0032 0.0169 0.0769
27 4.8223 0.2074 63.7058 13.2105 0.0157 0.0757
28 51117 0.1956 68.5281 13.4062 0.0146 0.0746
29 5.4184 0.1846 73.6398 13.5907 0.0136 0.0736
30 5.7435 0.1741 79.0582 13.7648 0.0126 0.0726
31 6.0881 0.1643 84.8017 13.9291 0.0118 0.0718
32 6.4534 0.1550 90.8898 14.0840 0.0110 0.0710
33 6.8406 0.1462 97.3432 14.2302 0.0103 0.0703
34 7.2510 0.1379 104.1838 14.3681 0.0096 0.0696
35 7.6861 0.1301 111.4348 14.4982 0.0090 0.0690
36 8.1473 0.1227 119.1209 14.6210 0.0084 0.0684
37 8.6361 0.1158 127.2681 14.7368 0.0079 0.0679
38 9.1543 0.1092 135.9042 14.8460 0.0074 0.0674
39 9.7035 0.1031 145.0585 14.9491 0.0069 0.0669
40 10.2857 0.0972 154.7620 15.0463 0.0065 0.0665
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FINAL EXAMINATION

BDD/ BEV/ BFF/
SEMESTER/SESSION : SEM 1/2017/2018 PROGRAMME CODE : BNN/ BND/ BNG/
BNF/ BNB/ BNC
COURSE NAMEL, . ENGINEERING ECONOMY COURSE CODE : BPK30902
LIST OF FORMULA
1 =g G_n_) ' 6 | Conventional B-C ratio
N B-C = PW(B) + [(I - PW(MV)) +PW(O&M)]

B-C = AW(B) + [CR + AW(O&M)]
2 (S_,. )’ 7 Modified B-C ratio with PW

-—
L=05

5, B-C = [PW(B) — PW(O&M)] + [ I - PW(MV)]
B-C = [AW(B) — AW(O&M)] + CR
B = K(“(’é:—{'-) 8 I offasine = (1 + ":')‘ s 4
4 p(1+D*
5 W1 (Car/Cia) + W2 (CofCid) + W.... (Co/C.)
L= XL
WI+W2+W.......
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