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Q1

(@)

(b)

In connection with surfacing a new Alor Gajah-Ayer Keroh highway, a
contractor has a choice of two sites on which to set up the asphalt-mixing plant
equipment. The contractor estimates that it will cost RM2.15 per cubic meter-
km (m® - km) to haul the asphalt-paving material from the mixing plant to job
location. Factors related to the two mixing sites, assuming the production costs
at each site are the same, are shown in Table Q1(a).

Table Q1(a): Factors related to the construction mixing sites

Cost factor Site A Site B
Average hauling distance 9.5 km 7.3 km
Monthly rental of site RM 2350 RM 5350
Cost to set up and remove equipment RM 15000 RM 25000
Hauling expense RM2.15/ m® - km RM 2.15/ m® - km
Flagperson Not required RM 215 / day

The job requires 70000 m* of mixed-asphalt-paving material. It is estimated
that four months (17 weeks of five working days per week) will be required for
the job. Assume that the cost of the return trip is negligible.

Compute:

@) The fixed costs for site A and site B

(4 marks)
(i)  The variable costs for site A and site B

(4 marks)
(iii) Based on total cost, explain which site should be selected.

(2 marks)

(iv)  The amount of paving material in m? that the contractor needs to
deliver to make a profit if the contractor is paid RM 22.55 per m?>.
(3 marks)

ABC Contractor is chosen to undertake the re-surface tender of the new Alor
Gajah-Ayer Keroh highway project. Assume the costs information are similar
to the information in Q1(a). However, ABC Contractor is given additional
information with regards to the project which involves changes to the
allowable hauling expense for each of the site. The new hauling expenses are
shown in Table Q1(b).

Table Q1(b): New hauling expenses for the construction sites

Cost factor Site A Site B
Hauling expense RM3.00/ m® - km RM 3.50/ m® - km
Flag person RM150 / day RM215 / day
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Q2

(@)

(b)

©

Compute:
@) The fixed costs for site A and site B.

(3 marks)
(i)  The variable costs for site A and site B.

(3 marks)
(iii)  Based on total costs, explain the site that should be selected.

(2 marks)
(iv)  The amount of paving material in m3, that the contractor has to deliver

to make a profit il the contractor is paid RM26 per .

(3 marks)
Explain the following cost estimation terms.
(i) Top-down approach
(ii) Bottom-up approach

(4 marks)

Describe the THREE (3) major components in the integrated cost estimation.

(6 marks)

Last year of 2017, a 100 MW Generator set costs RM140,000. The cost index
for this genset in year 2017 was 180 and now is 195. The cost-capacity factor is

0.7,

(®)

(i)

The engineer is considering new genset with 150 MW to replace the
old unit. Additional features of this genset for longer duration would
costs RM20,000. Determine the total cost of the 150 MW unit.

(3 marks)

Estimate the cost of a 50 MW unit of the same design including

RM20,000 for the cost of additional features.
(3 marks)
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Q3

(d)

The Safran Company needs 40,000 hours to produce the first unit of an aircraft
engine while the next second unit production needs up to 32,000 hours.
Additionally, the estimated labour cost is RM50/hour.

Compute the following using logarithmic model:

(i)  The time to produce the 8™ unit and its labor cost.
(3 marks)

Lews -
(i)  Estimate the total laboxl\to produce the 8™ unit.
(3 marks)

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

Mr. Ahmad is planning for his son, Malik, education. He is planning to send Malik to
do engineering in UTHM when the time comes. Based on his current planning, he has
10 years to save a lump-sum amount for Malik’s college education. He also had done
some research on the current year fees and he found that for four-year education, it
will cost him RM75,000 and this is expected to increase by 10% per year into the
foreseeable future.

€))

(b)

©

Compute:

(1) The total cost of Malik’s education based on his four-year education
with 10% increment per year.
(3 marks)

(ii) The amount Mr. Ahmad must save each year for 10 years if he invests
in a highly rated tax-free municipal bond that earns 6% per year, so that
he could afford Malik’s education.

(3 marks)

Draw the cash flow time lines from Mr. Ahmad’s point of view for Q3(a)(i)
and Q3(a)(ii).
(6 marks)

Assume UTHM “freeze” the cost of education in 10 years for a lump-sum of
current value RM150,000.

Explain whether the investment in Malik’s education is a good deal.
(2 marks)
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Q4

(d)

(@)

(b)

Malik has finally finished his degree from UTHM and now is leading a happy
life with his own family. At the age of 50, he has been appointed as the
Regional Manager of the company he is working on at the moment. To
celebrate his achievement, he plans to open a saving account and able to save
up to RM22,000 per year. His starting balance is RM200,000 and he saves the
full amount of money available to him.

@) Compute the amount of money, Malik will have when he is 65 years
old (after 15 years of savings). Assume the interest rate isﬂ% per year.

6 c/;7(6 marks)

(ii)  Draw the cash flow time lines in accordance to Malik’s situation above.
(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.

@) RM700, 000 per year maintenance by Port Klang authority.

(i1) Expenditure of RM45 million for tunnel construction on East-West
Highway.

(iii)  Reduction of RM375, 000 per year in car accident repairs because of
improved lighting.

(iv)  RM700, 000 per year loss of revenue by farmers because of highway
right-of-way purchases.

(v)  RMS500, 000 saving in toll gate payment for new federal road.
(5 marks)

A new project has been proposed by UTHM management to build a new rail
from UTHM Parit Raja to UTHM Pagoh for Teaching and Learning (T&L)
purposes related to Bachelor of Engineering Technology (Railway
Transportation). The land acquisition is estimated to be RM 0.7 Million.
Construction cost for the rail is expected to be RM1.2 Million with an
additional annual maintenance cost of RM 80, 000. Finally, this new railway
project will require a train controller with an annual cost of RM 36, 000.
Annual benefits of the runaway have been estimated as in Table Q4(b).
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Table Q4(b): Annual Benefit of the UTHM Rail Project

Items Benefits
Rental receipt from a train carrier RM 400, 000
Management charge to train passengers RM 50, 000
Convenience benefit to the UTHM community RM 35, 000
Additional tourism for both UTHM Parit Raja and RM 40, 000
Pagoh

Evaluate the UTHM rail project for both conventional and modified cases,
assuming the study period of 10 years and a MARR of I/Z«%per year:

20%°
(i) Using the B-C ratio method.

(ii)  Using the PW method.

(20 marks)

- END OF QUESTIONS -
6
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FINAL EXAMINATION
SEMESTER/SESSION  : SEMIT/2017/2018 PROGRAMME CODE EEE/B SHBREBNCH
COURSE NAME : ENGINEERING ECONOMY COURSE CODE : BPK30902
Interest Table
Years, n Discrete C()mp()undmg. l =, 6% o R
P | ot | st or Compoms st (B WO o e 28 e
P 1 F_Ia+d=—1] P J1+i)"—1] |4 _ i ] ,a_[ i1 +i)"
Formula|F/# = (1+07F ~ @+~ |2 ¢ a7 a0 | [FT 0=l PT a9
Symbol (F/P) PIF F/A PIA AJE A/P
1 1.0600 0.9434 1.0000 0.9434 1.0000 1.0600
2 1.1236 0.8900 2.0600 1.8334 04854 0.5454
3 1.1910 0.839 3.1836 26730 03141 0.3741
4 12625 0.7921 43746 3.4651 0.2286 0.2886
5 13382 0.7473 5.6371 42124 0.1774 02374
6 14185 0.7050 6.9753 49173 0.1434 0.2034
7 1.5036 06651 83938 5.5824 0.1191 0.1791
8 1.5938 06274 9.8975 62098 0.1010 0.1610
9 1.6895 05919 11.4913 6.8017 0.0870 0.1470
10 1.7908 05584 13.1808 7.3601 0.0759 0.1359
11 1.8983 0.5268 149716 7.8869 0.0668 0.1268
12 20122 0.4970 16.8699 83838 0.0593 0.1193
13 21329 0.4688 18.8821 8.8527 0.0530 0.1130
14 2.2609 04423 21.0151 9.2950 0.0476 0.1076
15 23966 04173 232760 97122 0.0430 0.1030
16 2.5404 03936 25.6725 10.1059 0.0390 0.0990
17 26928 03714 282129 10.4773 0.0354 0.0954
18 2.8543 0.3503 30.9057 10.8276 0.0324 0.0924
19 3.0256 03305 33.7600 11.1581 0.0296 0.089
20 3.2071 03118 36.7856 11.4699 0.0272 0.0872
21 33996 02942 39.9927 11.7641 0.0250 0.0850
2 3.6035 02775 433923 12,0416 0.0230 0.0830
23 3.8197 02618 46.9958 123034 0.0213 0.0813
24 4.0489 02470 50.8156 12,5504 0.0197 0.0797
25 42919 02330 54.8645 127834 00182 0.0782
26 4.5494 02198 59.1564 13.0032 00169 0.0769
27 48223 02074 63.7058 132105 0.0157 0.0757
28 51117 0.1956 68.5281 13.4062 0.0146 0.0746
29 54184 0.1846 73.6398 13.5907 0.0136 0.0736
30 57435 0.1741 79.0582 13.7648 0.0126 0.0726
31 6.0881 0.1643 34.8017 13.9291 00118 00718
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 0.009 0.0696
35 7.6861 0.1301 111.4348 14.4982 0.0090 0.0690
36 8.1473 0.1227 119.1209 146210 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
SEMESTER/SESSION  : SEM 11/ 2017/2018 PROGRAMME CODE ~ : ggg/B SSBEZBNC/
COURSE NAME : ENGINEERING ECONOMY COURSE CODE : BPK30902
LIST OF FORMULA
1| .-_¢ [”i i Conventional B-C ratio
=S e} B-C = PW(B) + [(I— PW(MV)) +PW(O&M)]
B-C = AW(B) = [CR + AW(O&M)]
2 . f’ 5. f Modified B-C ratio with PW
-~ 5\g) B-C = [PW(B) — PW(O&M)] = [ I - PW(MV)]
B-C = [AW(B) — AW(O&M)] =+ CR
3 - _ Ii”!'"f:; :\‘"\ I _ (i-’ i‘&“ —q
Ly = RLUST ) effestive — \ 47 m,f
4 p(1+i)”
5 W1 (Cat/Cip) + W2 (CoofCio) + W... (Cy. . /Ci.)
L= X1
WI+W2+W.......
) ) e
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