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Q1

Q2

(a)

(b)

In your own words, describe the life-cycle cost concept in the construction of a
conventional contractual approach. Your explanation must include the phases of
construction project life-cycle and TWO (2) costs involved in each phase.
Open-ended, C3.

(13 marks)

Your mother requests advice from you about her plans to build a new house.
Currently, she has purchased a land near her hometown and wants to build a
750-meter square bungalow with RM 1,000,000 budget. She asks your opinion
either to use wood or concrete as the main material for her bungalow as she
planned to complete the house within one (1) year. You only know that the
rough estimate for wood construction is around RM 1,300 per meter square,
while for concrete is around RM 900 per meter square. As the wood is giving
an extra delighted view, the time required is double from the concrete
construction. Based on the information, systematically applied the seven
principles of engineering economy to help her decide on the main material to be
used in her house. Open-ended, C3.

(12 marks)

Juliana is considering four saving plans for her future. Each saving plan gives a different
interest rate. She plans to save RM 3,500 each year for 10 years. With the savings, she

plans to

withdraw RM 8,000 each year for three years after the 10 years of saving period

ends. Later, in the fourth and fifth year, she wants to withdraw about RM 5,000 per
year. And for the following year, she wants to withdraw the remaining money from her

account.

Based on the interest rate given in Table Q2 for four (4) saving plans in her

consideration, choose one interest rate and answer the following questions.

(a) Estimate the remaining amount that can be withdrawn: at the end of the
whole period. Open ended, CS5. ' '
(11 marks)
(b) [llustrate the cash flow diagram for Juliana’s transaction. Open ended, C3
(8 marks)
(c) As a substitute for the previous plan, Juliana chooses to withdraw all her

money at once. If she aims to have a saving range of RM 80,000 to RM
100,000, calculate the numbers of years she needs to wait to achieve her

aim. Open ended, C4.
(6 marks)
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Q3

(a)

(b)

Your company has been selected to construct Aquarine Garden Condominium,
a new high-end residential project at Johor Bahru in 2023. The proposed project
will be constructed in two blocks, namely Rubi and Orion. Rubi Block will
consist of one tennis court, one swimming pool, and one playground and
garden. Meanwhile, Orion Block will consist of one management and Office
building. You are required to prepare a graphical Work Breakdown Structure
(WBS) at a minimum of four levels. The WBS should include the physical and
functional work elements with consideration of all the above details. Open
ended, C6

(10 marks)

Aquarine Garden condominium requires imported finishes materials to fulfill
the client’s requirements. However, due to the Covid-19 pandemic situation and
border closure, construction material prices have increased and are expected to
influence the 2023 development. Table Q3 shows the price, indices and
weightage for four types of finishes material for the proposed project.

(1) Find the missing value of x,y, and z first. If considering the composite
index for the price of the C to be 118.5 in the year 2021 based on the
year 2019, what is the value of a. C3

(8 marks)

(i)  The total cost of materials in the year 2019 is 350. Calculate

the corresponding total cost in the year 2021. C3
(2 marks)

(i11)  The price index for B in the year 2022 based on the year 2019 is 132.
Calculate the price index for B in th? year 2023 based on the year 2021.

o S I
: (5 marks)
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Q4

Aston Corp. Consultant, Mr. Roy Danial, has compiled some benefit-cost analysis
estimates for a major study of the 84-inch pipeline delivery completed last year. Two
options for building this main drainage system are open trenches (OT) for a total range
of 6.8 miles or a combined tunnel of trenches and holes (TT) for shorter 6.3-mile
routes. One of the options should be chosen to transport about 300 million gallons per
day (gpd) of treated water from the new Water Treatment Facility to the existing
ground reservoir on the ground.

The General Manager of Water Utilities has stated publicly several times that the
combined choice of trench tunnels is chosen through an open trench alternative based
on the analysis of both quantitative data.

(a) If the duration of its life cycle is 50 years, using the B/C analysis through
the data from Table Q4, provide evidence as to whether the General
Manager of Water Utilities’ statement is TRUE or FALSE. You may
demonstrate the incremental cost and benefit involved in both options.
Consider the interest rate is 3% per annum, compounded annually. Open
ended, C5

(20 marks)

(b) Based on the Q4 (a) answer above, comment on the results.

(5 marks)

— END OF QUESTIONS -
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FINAL EXAMINATION
SEMESTER/SESSION: SEM 11 2021/2022 PROGRAMME: BFF
COURSE NAME : ENGINEERING ECONOMY COURSE CODE: BFC 44602
Table Q2
Saving plan Interest rate
Saving plan A 5%
Saving plan B 6%
Saving plan C 7%
Saving plan D 8%
Table Q3
Price per unit Price index for the year 2021 Weightage
2019 2020 2021 based on the year 2019
A 250 | 230 | 2.00 X 2
B 3.50 | 4.00 | 4.20 120 3
& 2.00 | 2.30 y 135 a
D % 530 | 5.80 116 4
TableQd
 Open Trench | Trench Tunnel
Distance, miles 6.8 6.3
First cost, RM per foot 700 | Trench for 2.0 miles:
700
Tunnel for 4.3 miles:
3 2100
Time to complete, months 24 36
Construction support costs, 250,000 175,000
RM per month
Ancillary expenses, Rm per month:
Environment 150,000 20,000
Safety 140,000 60,000
Community interface 20,000 5,000

* 1 miles = 5280 feet
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FINAL EXAMINATION
SEMESTER/SESSION: SEM II 2021/2022 PROGRAMME: BFF
COURSE NAME - ENGINEERING ECONOMY COURSE CODE: BFC 44602

TABLE 7 Discrete Cash Flow: Compound Interest Factors

Single Payments Uniform Series Payments Arithmetic Gradients
F/P P/F A/F F/A A/P P/A P/G A/G
Compound Present Sinking Compound Capital Present Gradient Gradient
n Amount Worth Fund Amount Recovery Worth Present Worth Uniform Series
1 1.0200 0.9804 1.00000 1,0000 1,02000 0.9804
2 1.0404 0.9612 0.49505 2.0200 0.51505 1.9416 0.9612 0.4950
3 1.0612 0.9423 0.32675 3.0604 0.34675 2.8839 2.8458 0.9868
4 1.0824 0.9238 0.24262 4.1216 0.26262 3.8077 5.6173 1.4752
5 1.1041 0.9057 0.19216 5.2040 021216 4.7135 9.2403 1.9604
6 1.1262 0.8880 0.15853 6.3081 0.17853 5.6014 13.6801 2.4423
7 1.1487 0.8706 0.13451 7.4343 0.15451 6.4720 18.9035 2.9208
8 1.1717 0.8535 0.11651 8.5830 0.13651 7.3255 24,8779 3.3961
9 1.1951 (.8368 0.10252 9.7546 0.12252 8.1622 31.5720 3.8681
10 1.2190 0.8203 0.09133 10.9497 0.11133 8.9826 38.9551 4.3367
11 1.2434 0.8043 0.08218 12,1687 0.10218 9.7868 46,9977 4.8021
12 1.2682 (1.7885 0.07456 134121 0.09456 10.5753 55.6712 5.2642
13 1,2936 0.7730 0.06812 14.6803 0.08812 11,3484 64,9475 5.7231
14 1.3195 0.7579 0.06260 15.9739 0,08260 12.1062 74.7999 6.1786
15 1.3459 0.7430 0.05783 17.2934 0.07783 12,8493 85.2021 6.6309
16 1.3728 0.7284 0.05365 18.6393 0.07365 13.5777 96.1288 7.0799
17 1.4002 0.7142 0.04997 20.0121 0.06997 14.2919 107.5554 7.5256
18 1.4282 0.7002 0.04670 214123 0.06670 14.9920 119.4581 7.9681
19 1.4568 0.6864 0.04378 22,8406 0.06378 15.6785 131.8139 8.4073
20 1.4859 0.6730 0.04116 24,2974 0.06116 16.3514 144.6003 8.8433
21 1.5157 0.6598 0.03878 257833 0.05878 17.0112 157.7959 0.2760
22 1.5460 0.6468 0.03663 272990 0.05663 17.6580 171.3795 49,7055
23 1.5769 0.6342 0.03467 28.8450 0.05467 18.2022 185.3309 10,1317
24 1.6084 0.6217 0.03287 30.4219 0.05287 18.9139 199.6305 10.5547
25 1.6406 0.6095 0.03122 32.0303 0.05122 19.5235 214.2592 10,9745
26 1.6734 0.5976 0.02970 33.6709 0.04970 20.1210 229.1987 11.3910
27 1.7069 0.5859 0.02829 35.3443 0.04829 20,7069 2444311 L L8043
28 1,7410 0.5744 0.026%9 37.0512 004699 21.2813 259.9392 12.2145
29 1,7758 0.5631 0.02578 38.7922 004578 21.8444 275.7064 12.6214
30 1.8114 0.5521 0.02465 40.5681 0.04465 22,3965 291.7164 13.0251
306 2.0399 0.4902 0.01923 51.9944 0.03923 25.4888 392.0405 15.3809
40 2.2080 (.4529 0.01656 60,4020 0.03656 27.3555 - *461.9931 16.8885
48 2.5871 0.3865 0.01260 79.3535 0.03260 30.6731 605.9657 19.7556
50 2.6916 0.3715 0.01182 84.5794 0.03182 31.4236 642.3606 20.4420
52 2.8003 0.3571 0.01111 90.0164 0.03111 32.1449 678.7849 21.1164
35 29717 0.3365 0.01014 98.5865 0.03014 33.1748 733.3527 v 22,1057
60 3.2810 0.3048 0.00877 114.0515 0.02877 34.7609 823.6975 23.6961
72 4.1611 0.2403 0.00633 158.0570 0.02633 37.9841 1034.06 27.2234
75 4.4158 0.2265 0.00586 170.7918 0.02586 38.6771 1084.64 28.0434
84 52713 0.1895 0.00468 213.8666 0.02468 40.5255 123042 30.3616
90 5.9431 0.1683 0.00405 247.1567 0.02405 41.5869 132217 31.7929
96 6.6929 0.1494 0.00351 284.6467 0.02351 42.5294 1409.30 33.1370
100 7.2446 0.1380 0.00320 312.2323 0.02320 43,0984 1464.75 33.9863
108 8.4883 0.1178 0.00267 374.4129 0.02267 44,1095 1569.30 355774
120 10,7652 0.0929 0.00205 488.2582 0,02205 45.3554 171042 37.7114
132 13.6528 0.0732 0.00158 632.6415 0.02158 46.3378 183347 39.5676
144 17.3151 0.0578 0.00123 815.7545 0.02123 47.1123 1939.79 41.1738
240 115.8887 0.0086 0.00017 574444 0.02017 49.5686 2374.88 479110
360 1247.56 0.0008 0.00002 62328 0.02002 49.9599 2482.57 49.7112
480 13430 0.0001 0.02000 49.9963 2498.03 49.9643
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FINAL EXAMINATION
SEMESTER/SESSION: SEM II 2021/2022 PROGRAMME: BFF
COURSE NAME : ENGINEERING ECONOMY COURSE CODE: BFC 44602

TABLE 8 Discrete Cash Flow: Compound Interest Factors

Single Payments Uniform Series Payments Arithmetic Gradients
R P/F A/F F/A A/P P/A P/G A/G
Compound Present Sinking Compound Capital Present Gradient Gradient
n Amount Worth Fund Amount Recovery Worth Present Worth Uniform Series
1 1.0300 0.9709 1.00000 10000 1.03000 0.9709
2 1.0609 0.9426 0.49261 2.0300 0.52261 1.9135 0.9426 0.4926
3 1.0927 0.9151 0.32353 3.0909 0.35353 2.8286 2.7729 0.9803
4 1.1255 0.8885 0.23903 4.1836 0.26903 37171 5.4383 1.4631
5 1.1593 0.8626 0.18835 5.3091 0.21835 4.5797 8.8888 1,9409
6 1.1941 0.8375 0.15460 6.4684 0.18460 54172 13.0762 2.4138
7 1.2299 0.8131 0.13051 7.6625 0.16051 6.2303 17.9547 2.8819
8 1.2668 0.7894 0.11246 8.8923 0.14246 7.0197 23.4806 3.3450
9 1.3048 0.7664 0.09843 10,1591 0.12843 7.7861 29.6119 3.8032
10 1.3439 0.7441 0.08723 11.4639 0.11723 8.5302 36.3088 4.2565
11 1.3842 0.7224 0.07808 12.8078 0.10808 9.2526 43.5330 4.7049
12 1.4258 0.7014 0.07046 14,1920 0.10046 9.9540 51.2482 5.1485
13 1.4685 0.6810 0.06403 15,6178 0.09403 10.6350 59.4196 5.5872
14 1.5126 0.6011 0.05853 17,0863 0.08853 11.2961 68.0141 6.0210
15 1.5580 0.6419 0.05377 18,5989 0.08377 11.9379 77.0002 6.4500
16 1.6047 0.6232 0.04961 20.1369 0.07961 12.5611 86.3477 6.8742
17 1.6528 0.6050 0.04595 21.7616 0.07595 13.1661 96.0280 7.2936
18 1.7024 0.5874 0.04271 23.4144 0.07271 13,7535 106.0137 7.7081
19 1.7535 0.5703 0.03981 25.1169 0.06981 14.3238 116.2788 8.1179
20 1.8061 0.5537 0.03722 26.8704 0.06722 14,8775 126.7987 8.5229
21 1.8603 0.5375 0.03487 28.6765 0.06487 15.4150 137.5496 8.9231
22 1.9161 0.5219 0.03275 30.5368 0.06275 15.9369 148.5094 9.3186
23 1.9736 0.5067 0.03081 32.4529 0.06081 16.4436 159.6566 9.7093
24 2.0328 04919 0,02905 34.4265 0.05905 16.9355 1709711 10,0954
2D 2.0938 0.4776 0.02743 36.4593 0.05743 17.4131 182.4336 10.4768
26 2.1566 0.4637 0.02594 38.5530 0.05594 17.8768 194.0260 10.8535
27 2.2213 0.4502 0.02456 40,7096 0.05456 18.3270 205.7309 11,2255
28 2.2879. 0.4371 0.02329 42.9309 0.05329 18.7641 217.5320 11.5930
29 2.3566 0.4243 0.02211 45.2189 0.05211 19,1885 2294137 11,9558
30 24273 0.4120 0,02102 47.5754 0.05102 19:6004 241.3613 12,3141
31 2.5001 0.4000 0.02000 50,0027 0.05000 ~20.0804 253.3609 12,6678
32 2.5751 0.3883 0.01905 52,5028 0.04905 20,3888 2653993 13.0169
33 2.6523 0.3770 0.01816 55.0778 0.04816 20.7658 2774642 4 13.3616
34 2.7319 0.3660 0.01732 57.7302 0.04732 21.1318 289.5437 13.7018
35 2.8139 0.3554 0.01654 60.4621 0.04654 21.4872 301.6267 14.0375
40 3.2620 0.3066 0.01326 754013 0.04326 23.1148 361.7499 15.6502
45 | 3.7816 0.2644 0.01079 92.7199 0.04079 24,5187 420.6325 17.1556
50 4.3839 0.2281 0.00887 112.7969 0.03887 25.7298 477.4803 18.5575
55 5.0821 0.1968 0.00735 136.0716 0.03735 26.7744 531.7411 19.8600
60 5.8916 0.1697 0.00613 163.0534 0.03613 27.6756 583.0526 21.0674
65 6.8300 0.1464 0.00515 194.3328 0.03515 28.4529 631.2010 22.1841
70 79178 0.1263 0.00434 230.5941 0.03434 20.1234 676.0869 23.2145
75 9.1789 0.1089 0.00367 272.6309 0.03367 29.7018 717.6978 24.1634
80 10.6409 0.0940 0.00311 321.3630 0.03311 30.2008 756.0865 25.0353
84 11.9764 0.0835 0.00273 365.8805 0.03273 30.5501 784.5434 25.68006
83 12.3357 0.0811 0.00265 377.8570 0.03265 30.6312 791.3529 25.8349
90 14.3005 0.0699 0.00226 443.3489 0.03226 31.0024 823.6302 26,3667
96 17.0755 0.0586 0.00187 535.8502 0.03187 31.3812 858.6377 27.3615
108 24.3456 0.0411 0.00129 77R.1863 0.03129 31.9642 917.6013 28.7072
120 34.7110 0.0288 0.00089 1123.70 0.03089 32.3730 963.8635 2977137
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TABLE 9 Discrete Cash Flow: Compound Interest Factors

Single Payments Uniform Series Payments Arithmetic Gradients
F/P P/F A/F F/A A/P P/A P/G A/G
Compound Present Sinking Compound Capital Present Gradient Gradient

n Amount Worth Fund Amount Recovery Worth Present Worth Uniform Series
1 1.0400 0.9615 1.00000 1.0000 1.04000 0.9615

2 1.0816 0.9246 0.49020 2.0400 0.53020 1.8861 0.9246 0.4902
3 1.1249 0.8890 0,32035 3.1216 0.36035 2.7751 2.7025 0.9739
4 1.1699 0.8548 0.23549 4.2465 0.27549 3.6299 5.2670 14510
§ 1.2167 0.8219 0.18463 54163 0.22463 4.4518 8.5547 1.9216
6 1.2653 0.7903 0.15076 6.6330 0.19076 5.2421 12,5062 2.3857
7 1.3159 0.7599 0.12661 7.8983 0.16661 6.0021 17.0657 2.8433
8 1.3686 0.7307 0.10853 9.2142 0.14853 6.7327 22.1806 3.2944
9 1.4233 0.7026 0.09449 10,5828 0.13449 7.4353 27.8013 3.7391
10 1.4802 0.6756 0.08329 12,0061 0.12329 8.1109 33.8814 41773
11 1.5395 0.6496 0.07415 13.4864 0.11415 8.7605 403772 4.6090
12 1.6010 0.6246 0.06655 15.0258 0.10655 9.3851 47.2477 5.0343
13 1.6651 0.6006 0.06014 16.6268 0.10014 9.9856 54.4546 5.4533
14 1.7317 0.5775 0.05467 18.2919 0.09467 10.5631 61.9618 5.8659
15 1.8009 0.5553 0.04994 20.0236 0.08994 11.1184 69.7355 6.2721
16 1.8730 (.5339 0.04582 21.8245 0.08582 11.6523 77.7441 6.6720
17 1.9479 0.5134 0.04220 23.6975 0.08220 12.1657 85.9581 7.0656
18 2.0258 0.4936 0.03899 25.6454 0.07899 12.6593 94,3498 7.4530
19 2.1068 0.4746 0.03614 27.6712 0.07614 13.1339 102.8933 7.8342
20 2.1911 0.4564 0.03358 29.7781 0.07358 13.5903 111.5647 8.2091
21 22788 0.4388 0.03128 31,9692 0.07128 14,0292 120.3414 8.5779
22 2.3699 0.4220 0.02920 34.2480 0.06920 14.4511 129.2024 8.9407
23 2.4647 0.4057 0.02731 36.6179 0.06731 14.8568 138.1284 9.2973
24 2.5633 0.3901 0.02559 39.0826 0.06559 15.2470 147.1012 9.6479
25 2.6658 0.3751 0.02401 41,6459 0.06401 15.6221 156.1040 09,9925
26 27725 0.3607 0.02257 44,3117 0.06257 15.9828 165.1212 10,3312
27 2.8834 0.3468 0.02124 47.0842 0.06124 16.3296 174.1385 10.6640
28 2.9987 0.3335 0.02001 49.9676 0.06001 16.6631 183.1424 10.9909
29 3.1187 0.3207 0.01888 52,9663 0.05888 16,9837 192.1206 11.3120
30 3.2434 0.3083 0.01783 56.0849 0.05783 17.2920 - 201.0618 11.6274
31 3.3731 0.2965 0.01686 59.3283 0.05686 17.5885 209.9556 11.9371
32 3.5081 0.2851 001595 62,7013 0.05595 17.8736 218,7924 12.2411
33 3.6484 0.2741 001510 66.2095 0.05510 18.1476 227.5634 12.5396
34 3.7943 0.2636 0.01431 69.8579 0.05431 18.4112 236.2607 12.8324
35 3.9461 0.2534 0.01358 73.6522 0.05358 18.6646 2448768 13.1198
40 4.8010 0.2083 0.01052 95,0255 0.05052 19.7928 286.5303 14.4765
45 5.8412 0.1712 0.00826 121.0294 0.04826 20.7200 325.4028 15.7047
50 T.1067 0.1407 0.00655 1526671 0.04655 21.4822 361.1638 16,8122
55 8.6464 0.1157 0.00523 191.1592 0.04523 22,1086 393.6890 17.8070
60 10.5196 0.0951 0.00420 237.9907 0.04420 22,6235 422.9966 18.6972
65 12.7987 0.0781 0.00339 294.9684 0.04339 23.0467 449.2014 19.4909
70 15.5716 0.0642 0.00275 364.2905 0.04275 23.3945 472.4789 20,1961
75 18.9453 0.0528 (.00223 448.6314 0.04223 23.6804 493.0408 20.8206
80 23.0498 0.0434 0.00181 551.2450 0.04181 23.9154 511.1161 213718
85 28,0436 0.0357 0.00148 676.0901 0.04148 24,1085 526.9384 21.8569
90 34,1193 0.0293 0.00121 §27.9833 0.04121 24.2673 540.7369 22.2826
ne 47 1710 nnnan nnnnne ARAT S B T4 N NANOE A AN LA DN AN TATE
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P by by e

LIST OF FORMULA

p(l+1)"
Co= Ci (/1)
Zy =K(")
n =logs/log2
W1 (Cnl/CkZ) + W2 (an/Ckz) +W... (C]]/Ck)
In . X Ik
WI+W2+W......

Conventional B-C ratio with PW
B-C=PW(B) + [(I- PW(MV)) + PW(O&M)]

Modified B-C ratio with PW
B-C=[PW(B) - PW(O&M)] + [ I- PW(MV)]

Conventional B-C ratio with AW
B-C=AW(B)+ [CR + AW(O&M)]

Modified B-C ratio with AW
B-C=[AW(B) - AW(O&M)] + CR
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