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Q1

(a)

(b)

(c)

(d)

The principles of Engineering Economy can be divided into SEVEN (7) parts which
provides a complete implementation of the regulations. List ALL the SEVEN (7)
principles of Engineering Economy.

(7 marks)

Explain the difference between Explicit Cost and Implicit Cost. To assist your
explanation, you may use some examples.
(4 marks)

A MNC company in Malaysia owned 2 machines, named Machine A and Machine B.
The capital investment associated with the machines is about the same. However, the
differences between those machines are their production capacities (production rate x
available production hours) and their reject rates (percentage of parts produced that
cannot be sold). The data has been shown in Table Q1(c) below;

Table Q1(c): Production Capacities

. ‘Machine A b -Machine B
Production rate 100 parts / hour 130 parts / hour
Hours available for 7 hours / day 6 hours / day
production
Percent parts rejected 3% 10%

The material cost is RM6.00 per part, and all defect-free parts produced can be sold
for RM12.00 each. (Rejected parts have negligible scrap value.) For both machines,
the operator cost is RM15.00 per hour and the variable overhead rate for traceable
costs is RM5.00 per hour. Determine:

(i) Profit from Machine A, and
(4 marks)

(ii) Profit from Machine B
(4 marks)

Mr A is thinking of chartering a bus to take a group of people for a holiday. After
made few assumptions, he predicted the following expenses per person; bus rental
RMS80.00, event ticket RM12.50, 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.

(1) 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. Mr. A believes that he could attract 30 peoples at
RM35.00 per ticket.

(4 marks)
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Q2 (a)

(b)

BNR 36502 / BPK 30902

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.

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 135 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 313 293 16.57
driving
cy =cubic yard; Is=lump sum; If= linear foot
Calculate;
(1) The total cost for structural excavation,
(2 marks)
(i1) The total cost for the pile-driving rig, and
(2 marks)
(iii)  The total labor cost for the site work.
(4 marks)

Tenaga Nasional Berhad plans to build a new 900-MW hydroelectric power plant. 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 hydroelectric power plant is 0.85. Calculate;

)

(i)

The current cost of 250-MW hydroelectric power plant if the cost index now

is 900, and

The cost to build a 900-MW hydroelectric plant.

(4 marks)

(4 marks)
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Q3

(c)

(a)

(b)

(c)

Table Q2(c) shows the prices and weightage for different grade of ready mix concrete
from the year 2017 to year 2019. Year 2018 is the reference year having index value
as 110.6. Determine;

(1) The weighted index for the price of ready mix concrete in year 201 9.
(4 marks)

(11) The corresponding year 2020 prices of ready mix concrete from year 2019 if
111.4 is the index value in year 2020.
(5 marks)

A new machine is proposed by a consultant company 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. Outline the cash flow diagram.

(4 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™ ynit on the other hand, took 32,000
hours to produce. Using the logarithmic model, calculate;

(1) The direct labor required for the 8" unit,
(6 marks)

(i)  The total labor to produce the 8" unit, and
(4 marks)

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

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

(1) The time taken to build the 15" wooden framework, and
(4 marks)
(11) The total time to build the first 15 wooden frameworks.
(3 marks)
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QA4

(a)

(b)

A new train company is planning a project of constructing a new train track between
Pagoh and Johor Bahru. This 400 kilometer project is planned to be completed by
2030. The project costs breakdown is as shown in Table Q4(a).

(1) Determine the value of Total Cost, Benefit and Not-benefit from the table.
(6 marks)

(i) By applying 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 train
project.

(13 marks)

A boy will be starting his tertiary education in five years. He had just informed this to
his parents. The cost per year will be RM17, 000 and it’s a 4 years program. In order
to support him, the parents started investing RM2, 000 per year from five years ago
and will continue to do so for coming five more years in future. Evaluate the amount
that the parents will have to invest each year for the next five years to have sufficient
fund for the boy’s education. You may use 10% as the appropriate interest rate for this
purpose (discounting or compounding).
(6 marks)

- END OF QUESTIONS -
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FINAL EXAMINATION
SEMESTER / SESSION  : SEM 1/2019/2020 PROGRAMME CODE: BNE/BND/BNF/BNB
COURSE NAME: ECONOMY ENGINEERING COURSE CODE : BNR 36502 / BPK 30902

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

g Prices RM/m3
Tpe gf o el T 2018 2019 | Weightage
ki RM/m® | RM/m® | RM/m’®
Grade 15 18833 | 190.00 | 208.73 1
Grade 25 19833 | 200.00 | 219.46 15
Grade 35 21833 | 22000 | 23854 2

Table Q4(a): Costs breakdown of new train track 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 ticket sales 9 mil
Equipment scrap value 13mil
Petrol consumption saving 4 mil
Direct and indirect business revenues 5 mil
Local and state fees 3 mil
6
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FINAL EXAMINATION
SEMESTER / SESSION : SEM1/2019/2020 PROGRAMME CODE: BNE/BND/BNF/BNB
COURSE NAME: ECONOMY ENGINEERING COURSE CODE : BNR 36502 / BPK 30902
Interest Table
Years, n Discrete Compounding; 1= 6%
P | Commound| P W (Conpund Anoun [ Wb i Fatr 2 R
P 1 F o[a+or-1]|pP [Q+D)"-1]]|A i A [i@+d"
Formula|F/P = (14 0)"| F~ (1+ )" Zzl i ] A W] F:[m] P la+nr-1
Symbol (F/P) P/F F/A P/A A/F A/P
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 0.3741
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 14185 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 0.5919 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 2.0122 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 2.3966 0.4173 23.2760 9.7122 0.0430 0.1030
16 2.5404 0.3936 25.6725 10.1059 0.0390 0.0990
17 2.6928 0.3714 28.2129 10.4773 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 3.2071 0.3118 36.7856 11.4699 0.0272 0.0872
21 3.3996 0.2942 39.9927 11.7641 0.0250 0.0850
22 3.6035 0.2775 43.3923 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 0.2198 59.1564 13.0032 0.0169 0.0769
27 4.8223 0.2074 63.7058 13.2105 0.0157 0.0757
28 5.1117 0.1956 68.5281 13.4062 0.0146 0.0746
29 54184 0.1846 73.6398 13.5907 0.0136 0.0736
30 5.7435 0.1741 79.0582 13.7648 0.0126 0.0726
3] 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
7

CONFIDENTIAL



BNR 36502 / BPK 30902

CONFIDENTIAL

FINAL EXAMINATION

PROGRAMME CODE: BNE/BND/BNF/BNB

: SEM 1/2019/2020

ECONOMY ENGINEERING

SEMESTER / SESSION
COURSE NAME

- BNR 36502 / BPK 30902

COURSE CODE

Interest Table

Lt 0001y 0oN0" 0L oo
0ol £266'6 02666 00010 " £666'6 PETLY6LLEL 10000 £219'08LE1 00t
08 6096'6 195'66 00010 M 1566'6 1200° 74302 S000°0 Z00%'8%0T 08
09 £208'6 10£4'L6 €001°0 £000°0 2L96'6 P18 VEOE ££00°0 9[8FP0E 09
0s $0£5°6 68876 6001°0 £000°0 87166 GR06'€9LL §800°0 606411 08
o 0PLE6 PSH'T6 $101°0 $100°0 3798°6 8P06'814 LE10°0 S068°TL S
ov 7960°6 £56'88 €201°0 £200°0 16426 9Z6S THY 12200 £66T'SY ob
ae 98048 L86'E8 LEOT'0 £E00°0 H9'6 ¥H20' 142 96€0°0 $201°82 ge
0 79418 LL0°LL 1901°0 1900°0 69TV'6 OP6V 191 ££50°0 vebELL 0
14 08s¥H'L 969°L9 Z01I1°0 20100 02£20'6 LLYE Q6 €260°0 LPEYOL T
$T 1887°Z 18%'59 £I10 €110°0 £¥86'8 €267°'98 G010 L6V8'6 ¥z
€T S80LL 9%1°€9 9zZII'0 97100 7€89'8 0EVS 64 L1110 £hC6'8 £2
44 68169 689°09 0F1L0 0P10°0 S1LL8 LT0F 1L 82TL'0 £0v1'8 T
1z 681479 011'8S 9811°0 95100 L8V9'8 SZ00'$9 1S€T°0 Z00¥ £ |4
0C 18059 L0¥°SS SLITO SLI00 9€158 0SZT 28 9810 S/TL9 0t
6l 19829 £86°78 S6LL0 S610°0 6¥9¢€'8 16€1'15 GE91'0 6STI°9 61
81 Yzs0'9 0¥9°6% 61210 612070 71078 76655y 66410 6665°S 81
L1 1£08°S 785°9% L¥T1'0 LVZ00 91208 LYYSOF 8261°0 Sps0s L
91 £6¥S'S 9IPEd 8/21°0 8£20°0 LET8'L L6VE'SE 94120 0S65% 91
SL 684T°S S0 SIET0 S1€00 1909°Z STLL1€ P6£2°0 ULLY a1
1 G566V 108°9€ LEET'0 Z8E0°0 L99E'L 084647 £€9T°0 SL6L'S 2
£ 8869'1 LLEEE 80%1°0 80¥0'0 $EOLZ Vradgud L68T°0 £ISHE €1
7L F88€'7 106'62 89¥1°0 89%0°0 LEIR'9 £P8E1T 981€°0 PREL'E rAl
I 1$90'% 96€'9T 0¥ST'0 0FS0'0 1S6%°9 ZIes'8l S0SE°0 1£88°T 1L
oL SSTLE 16822 L7910 42900 V19 PLEGSL GS8E0 LE65T ot
6 YeLEE zer6l 9€41°0 9€£0°0 0684°S G6L5'El Wy 6LSET 6
8 SH00°¢ 62091 74810 7£80°0 6¥E€'S 6SEY 1L €99%°0 9EPLT 8
L 91279'C €94°TL #S0T0 $501°0 7898°% 86 ZE1S0 L8V6'] VA
9 9£T2T 7896 96270 9621°0 £66ET 9S1LL SP950 9142’1 9
g o181 798'9 8€92°0 8€91°0 806L°E - 1019 60290 S019'L
¥ ZIse'1 8/ET GSIE0 GS1Z'0 6691°¢" 01%9'% 0€89°0 9¥'1 ¥
€ 99€6'0 62T 120¥°0 1Z0€0 698%'C 00LE'E £162°0 0LEE | 'S
Z T9L¥0 9780 29450 294970 gGeLl 0001°Z $928°0 00121 r
L 00000 0000 000L'L 00001 16060 0000°1 16060 000L°L L
N D'y 9/d div 4/ v/d v od 4/d o N

5 uUsAlD H Cv>_® d Cw>_@ 4 Cm>_.U \vd cw>_0 v Cc>_U 4 URAILD) d CWZU

v puld 0l d pul4 o] v PUI40l W PUW40L  dPU4OL 4 pui4 oL o Pulg OL 4 pul4 0L

101084 io1e4 101084 103084 101084 1031564 103264 103084
S31ISG WIOLIUR YMOAA FUBS3Ld Alanoday pun4 UIOAA wuncuwy YIIOAA wunowlyy
1uaipesn 1uaipesn jeyded Burjuis 1uasald punodwo) juasalg punoduwio)

1UaIpeID) WIoHUN

$ILIDS WIOLIUN

CONFIDENTIAL

v

[l



BNR 36502 / BPK 30902

CONFIDENTIAL

FINAL EXAMINATION

PROGRAMME CODE: BNE/BND/BNF/BNB

SEMESTER / SESSION : SEM 1/2019/2020

BNR 36502 / BPK 30902

COURSE CODE

COURSE NAME: ECONOMY ENGINEERING

Interest Table

o0 goazo 0000°¢ o0
08 0000°8 oouez 000¢'0 v 0o0o0¢ LOLE"ZE1TO80L v 029F'8Cz091T 08
09 6866’ F66'PC 000Z°0 u 6666t 8LLSCCLI8E v PRICLFEYS 09
08 sren't 046°FT 0ouTo o G666'F 8061 LoPST 10000 Z8e 0016 08
Sy LL86°F PACR 4 100Z°0 L0000 98667 660C" 18Z8 [ £000°0 0297 2L£9¢ ct
or 8TL6'F VAR 4 [00z°0 10000 9966t 858t €L £000°0 9LLL' 69T or
e ke’ L99'FT £002°0 £000°0 S166'F LLPE"8TGT 21000 7899'06¢ S¢
o€ 1CL8Y £9THT 300Z°0 8000°0 6846t 9I88'ISLL Zr00°0 E9LELET 0g
T4 CeELY 8Cr'eT [20T0 12000 9476’V [I86 LT S0I0°0 V6L 56 S¢
T £P69F 9/1€T SZOZ'0 £200'0 1LE6'F Th8P Tt 9z10°0 896764 4
£ LT L887CT [EOC'0 L£00°0 SiTed 69€LITE LSLO0 FLpT 99 €T
T Lresd e £e0T°0 20070 #606'F 20e0'14e & [810°0 190¢°55 4
e FEEST PL1TT 020 #9000 £168'F 98Z0°¢cee L1200 LS009% 4

0C Por'v 07 ¥S0T0 #S00°0 9698°F 0889°9R 1. 19200 9LEE°8E uz
ol L98E'F 1T S90T°0 5900°0 SEP8'd 00vLPal €100 08r6e’1E 6l
81 CL6T Y 189°0Z 82020 82000 ZZIgF £911°8TL YLE0'0 £ETI9T sl
4 96V Zr0'0T 6020 6000 dLLT 90£6°S01 1SP0°0 1981°TC Al
91 1S80% 1ze6l vLLZ0 vLLO0 96cL't 44 2 4 Lve00 P88t 8L 91
gl 8856'E 0Lsst 6eLT0 6E10°0 GeL9Y I€E0TL 6900 0Z0F€1 Sl
L GL18'€ L0941 69120 69100 9019'% 656168 64200 T6E]TI ¥l
el 2659 88591 90T 90200 L2ESY 99681 SE60°0 £669°01 €l
L LEBE'E £9¥°CL €5CC0 £520°0 [4:t 54 €08S°6L FAAR Y L9168 2l
L €687’ EECTI LIET0 LLEQD LLTe?y POSTCY 9PELQ [0£P'L Ll
oL 6CL0'E £88°TL S8ET0 S8E00 SZely L8E6'ST SL9L0 L1161y 0l
6 19€8°C PeF 1L [8¥2°0 L8700 0L€0¥ 6864°0C 8E61°0 8651 6
8 96849°C £88'6 90920 90900 2LER'E 166791 92eT0 806C' T 8
£ c062'T Pl PL4T°0 PLL0°0 9%09°€ 6SL6CL 16420 Te8s'¢ L
9 8846°L 18¢<9 £00E°0 200T°0 SGZE'E 6626'6 6vEe’0 0986 9
S S0F9°L 906'¥ PPEE'0 ¥rELO 9066'T 9IFE'L 6L0¥0 €881 g
b LTl 662'C €980 €981°0 £88ST 089€C €80 9€L0°C i
€ 16480 (AR VAZA ] YA 7AA S901°C 0099 L8480 082LL €
& SYSt'0 #69°0 SPS9'0 SPSH0 8429'1 0oozT P69°0 00FP1 <
[ 00000 0000 000Z°L 0000°L E£EER'0 00001 EEERV 000z'L 1
N L3 )4 9/d d/v 4y v/d v/ 4/d drd N

D UBAID [SEVEND) d UsAin 4 UBAID v UBAID v uanig 4 uaaig d UaAID

v pul4 of d Pui4 oL V.PUI4OL ¥ PpUI4Ol  4PU4Ol 4 puiiol dPU40l 4 pulfoL

10104 103084 Joye4 103084 101084 10104 103384 103084
SBLISS WUOHIUM  YMOAN 3U3Saq Auanoday puny Y34O0AA wnouwy ULIOAN unowy
Juaipess juapeln jeaden Bupjuis 1uasald punodwod JUBsa1d punodwor

1USIPRID) WIOIUN

CONFIDENTIAL



CONFIDENTIAL BNR 36502 / BPK 30902

FINAL EXAMINATION
SEMESTER / SESSION : SEM 1/2019/2020 PROGRAMME CODE: BNE/BND/BNF/BNB
COURSE NAME: ECONOMY ENGINEERING COURSE CODE - BNR 36502 / BPK 30902

Interest Fund

;r JADUAL 19-  Aliran Tunai Diskret:  Faktor Faedah Kompaun i=15%
Single Payments Uniform Series Payments Arithmetic Gradienis
Compound Present Sinking Compound Capital Present Gradient Gradient
Amouni Worth Fund Amount Recovery Worth Fresent Worth Unilorm Series
n FiP /F AlF FIA AlP PIA P/G ALG
b 13500 G.869% 162030 (RULTA 115000 08696 -
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FINAL EXAMINATION
SEMESTER / SESSION : SEM 1/2019/2020 PROGRAMME CODE: BNE/BND/BNF/BNB
COURSE NAME: ECONOMY ENGINEERING COURSE CODE : BNR 36502 / BPK 30902
LIST OF FORMULA

I
oo

Conventional B-C ratio
B-C=PW(B) + [(1- PW(MV)) +PW(O&M)]
B-C=AW(B)+ [CR+ AW(O&M)]

S X
£ = cs(é)

Modified B-C ratio with PW
B-C =[PW(B) - PW(O&M)] =+ [ 1- PW(MV)]
B-C=[AW(B) - AW(O&M)] + CR

Log s

2, = ku@e2)

m

le[[ectlue == (1 + %) =1

p(1+1)"

W1 (C.i/Cy2) + W2 (C,2/Cia) + W.... (C,,.. . /Cx..)

W1+W2+W.....

XLk
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