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?' a) You ha'e rented the buil<iing for Rs"^i5,000 per nronrh fi* 5 years a*d 
'orir.ter*ntspays yoll thc reir{ at the btginrirtg rf each mo,rlr. y,r..,},u.,*';;iilI"';*p,irir 

u.,*' anlorxri in a saving accou"nt which pays you the intcrest i2zo .o*p,,,*rd*4 ui*on*ly.What will you expcct at the end of i ycars? 
!' \rvrrlt'!'Leruuu u,,rL

b) write dowu tir3 algchrrric cxpression and tunctinnal expression of thr difl*rcnt typcsof cash flow of engineering economics.

3" a) A project has the lbllor,ving cash florv cietails:' o Initial Inve.strnent: Ii.s. 200,00{)
o Aruluzil ltevenue: Rs. 60.000 irr the first vear', irrcrerasine hy lt.s. 10,000 each ycar. Arurual Operating Oost: Rs. 25,000* liah'age Vallie: Rs.30,000
* Liseftil l-.if,e: 6 ycars

" MAI{R:10%
calcr'riate the Inlertral Rate <.if Return (IRR) f'or the project ancl iieternine il it isacceptahle give[ the h'fARR' Drarv'tlre investmeut balance diagra*r fcrr trr., pr":-"r.

bJ caiculate the i:ItR of rhc foil'wing cash t'iorv. MAITR -- lso/o, reiqyes{me,t rat* -t5%.

4" a) use a suitable metho<i for evaluating_ 
lle* public pi-ojects having the fullowinginformation' use AW formulation. rarre Lrann ,* tad,. dnoose the best projrc.t.

TitIS Proiect A Pro.ieot B
jgitial investnrent Rs.40.000

| _ &,,_+IJ!t_._
:_ _&,_grlqg *_-

Ks" 1450

Revenues I{s. 12,000
CI&h'I R.s. 1500

Ljfe (lrears) I 6

Rs. 5,0tX)$alvage value Its. 5,000

cantiidates are retsuirec! to give their rtnswers in their owrz u,ot,dl.s,a.r /ar os pracricab!e.Atternpt All questions
TheJigures in the margin indicare Fxtt fi{wks,
A.ssume suitsble clata i! necess.rrry. 

-
Define engineer'ing economics' why concept ol cirginecrirrg ecouomics is importanl f,oreirgineers? Explain with suitable exalnple.

trrind both types of B1c rafio using F'w foirnulaticxr fiom rhe lbllowing cash flow of aproject. Initial I[vesrmeilt = Rs. 5-, 00,000, revenue = Rs" 50,000 in the {irst year antlittcrcases by R"s' 15,000 each year alierthat, expenses = i{s" i0.i}00 in the Iirst year and

#Tffi-:irj,ikgL.*al aner that" sarvage varue *r;t; end or s y"*.f *

il+41

I6l

14l

f8l

ftl

ltl

b)

tsj



5" a) co{euniftilg both tire proi*ct at 5 years, select rhe i-rest projecr by modilied BCR'(uriru AW fbrmulalion). 'Iake salvage value of eaclr poj*ct : i0% of first cosr,N4ARI{: I5%"

I4l
lVhat is brealreven p:lnt: For a projecf with an inilial invc.srine[t of lts. 350,000, annualn*t r*venue of Rs. 90,000; sarvage varue of Rs. 50,000, and a usefiil rilb of i t;**,
1:"11.l:y 

-. scnsitivity zuratysis u, th* Net present \\iorth fl{fjW) b1, v;uying rhe initialtnvestment, arurual net teveuue, saivage value, and usefiil fire 
-ry 

izoito. assun ehdAltR : laYo.l)rarv also the sensitivity iiagram/ graph. -av /D' {a)rt{ 
[z{.g]

Define tenn book value alld rnallcet valuc. \vrite dtlwn the reasons ftrr depreciation of anilssets' A nrachile is expccted to cost fu. 5,00.000 rurci *ilt g*n*ru1.e rever*,* of-11s' 1,50,000 per ysar for five .years. Its salvage valuc is ns. z,oo,ooi"'l--r"-r*"-ii-. *.c'rsh IIow and ccresponcling NPV if tax ratJ is 30% onJ o"er"rlari*n is on the so.1pmethr:d. MARR -' 150/o. .--- --r'" 
fz1.z+sl

Define inflation. List out its effects. lf the inflation rate is 5oz,o pcr year ancl the miuketin(erest rate is 1396 per yca:'. what is {he impried interesi'1i,rflorion fi.ee) rate inintlation:rry economl',/ \rrr,s((vrr rrv!/ rcrr 
[1+:]+2]

17I
L'l

a

s,_$,p.-ry9-q Rs" i,75,000

PK$JNCT rtnnual Benefits ;\nnual O&M tlscill lilb
-a-L Its.25"00{) 6 years
B Rs.7-00-00{) Rs.2,50,000 Its" 35"000 I years

fr--of-"*"n fr**"" f,infinite
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Subject. - Engineering Economics (CE 615)

Candidates are required to Siive their unswers in their ownwords as far as practicable.
Attempt All questions.
The figures in the margin inclicate. tuil Marks
Assume suitable data dnecessary

How does the study of engineering economics address the issue of scarcity in engineering
projects?

a) Mr' Adhikari deposits his annual bonuses into an account that par,s 8% interest per
ycar for five years. The bonus of the first year is Rs. 25.000 und in.r.*"s each year
by Rs. 5,000. Horv much amount *.ill he have in his account after l0 years?

b) What value of C makes the inflorv series equivalent to the outflow series at an interest
rate of 12o/o?

3 ' a) Evaiuate the following two feasible investments A and B having dift-erent useful lives.
if MAAR is t0% per year. use p\\z method riith repeatabilitr.;sumptions.

t4l

lsl

tsl

Investment A Investment B
Investment Rs. 50.000 Rs. 1,50,000
Net Annual Revenue Rs. 25 Rs.70.000
Net Annual Cost

&f:es{que*---
*Rs"3,OOO
Rs. 15.000

___ Rs.2,000
Rs.40.000

Uselul Life .) 5

t6l

b) Define the concept of imputed market value in the context of engineering economics.
Explain how imputed market value is utilized in co-terminateJanalysii to evaluate
and select between projects with different usefi.rl lives.

4' a) Find both types-of B/C ratio using FW formulation from the following cash flow of aproject. Initial Investment = Rs, 50, 00,000, revenue : Rs 50,000 in tfre first year and
increases Uy Rl. 15,000 each year after tha! expenses = Rs. 30,000 in the llrst year
and decreases b_y 3% each year. salvage varue at the end of g years : Rs. zj,ooo.
Take MARR : g%.

b) Calculate ERR of the project and comment on its acceptability if MARR : 20yo and
reinvestment rate is 15o4.

141

t8l

15l
[*v---l.__--__
Ll!qi$rl

7

_,Rcgular
Full Malks
Pass Marks
J,
llme

80

tt
i t.s



5' A company is evaluating whether to continue using an old machine (defender) or repiaceil with a ne\\' machine (challenger) for a service period of 8 years. The detaiis are asfollou,s:
i1 0lo f)efender: Current markct value : Rs" 50,000, requires an immediate overhaui ofRs. 20,000, operating costs : Rs. 30,000 in the fiist year increasing by Rs. 5,000per year, market value decreases by 20yo eachyear.

' chailenger: Initial cost: Rs. r00,000, op.ruiing costs: Rs.20,000 in the firstyear increasi"g bl Rs. '1,000 per year, salvage uilu. : Rs. 95,000 at the end of ryear and wiil decrine by 15% each year for g years. MARR = 15%

6.

7.

what is fixed cost and variable cost? Perform the sensitivity analysis of a project withfollowing cash flow over a range of *30% (with increment of rcyr) ii, rli r"itiriinvestment (ii) net ann,r_al 
_."u*rrr. liii; MARR, using the F-W formulation. present your

result in sensitivitv graph. Initial Investment: ns.s0,ooo, Annual revenues: Rs. 15,500,Annual expcnses : Rr, 
_.3,000. salvage varue : 20va of initial invest*.rt, ur"fuilife:5 years. \,IARR - 15%. '^r'vulruvrr., *""'*' 

[r**]

Calculate the economic service
should be repiaced.

life of the.defender and determine when the defender

a) Define independent. conrinsent and mutually exclusive project.
b) Find the econornic sen ice lile of the machine which ha,s initiai cosr of Rs 75,000 and

has no salvage Yalue. There is no maintenance cost in the first y.ear and the second-
year maintenance cost is Rs 9,0011 and increases on Rs 9.000 aritlimetic gradient inihe
subsequent years. The first-year operating cost is Rs 5,000 und in.r.*"I, by Rs 4,000
each year in the fbliou,ing years" Assume MARR: g%.

Define depreciation and expiain briefly the cause for dcpreciation of assets.

t?t
LJI

8.

9.

110l

t4l
Define inflation. List out
interest rate is l3o/o per
inflationary economy?

its effects" If the inflation rate is 5% per year and the market
year. What is the implied interest (in{lation free) rate in

u+1+41
*:f *







TRIBHUVAN I.INIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2081 Bhadra

DC

BEI

iirri

Subject: - [ngineering Economics (('E L;t5)

lutl Marks

Pass Marks

rim"

80

.tt

i hrr.

Candidates are required to gi.re their answers in their own '*'ords as far as practicable.
Attempt All questions.
The.figures in the margin indicate Fwll fuIsrks.
Assunre sttitable data i"f necessurv.

, *lBF*ARYI
1. Explain with a suitable example "IJngineers pia,u- key role in n-iakiiig economic decision of

a project"

2. a) Briefly explain different types of cash flo',r's used in economic equivalence with
suitable example.

14t

r.tt
i+l

l4l

I6l

b)

i. r)

Ht'rrv many deposits of Rs. 25,000 should make per month so that final accumulation
amount wili be R-s. 10,00,000 if the bank irrteresi rate is 6c6 psl';s31',)

Find the iRR and ERR of the follou,ins CI-. I\{ARP.:itr9lo and Reinvestment
rate:1570.

b) l'ind both types of BIC ratio using Fuiure Worih formuiarion.
Initial Investment - Rs.150,000
Projecit,ife:5years
Salvage value:50,000
Annual () & I\4 {lost: R-s.20,000 and increasing b-v 89/o Der vear
Annual Benefits : Rs.60,000 at lire end af year I anC increasrng bi, Rs. 10,000 each
year for 5 years. h{ARR - 15%

Select the best project using Repeatability,
MARR:10o,/o.

4. a) assumption and P\\I fonnulation.

Investment 4,s00

Net Annual benefit
Usefirl life

value

b) Evaluate the ioll,:wing projecls using rhe study period of5 years. MARR : B9/o,

x Y

Investment 1,00,000 1.50.000
Annual Cost 40"000 000
Usetul life 5 yrs 9yrs
Salvage value 10,000 1_{

fxam.
l,evel

Prograrnme

Year / Part

EOY 0 1 J a 5

Ner Cash Floil -50000 -20000 + 2-5000 +1500c + 30000 +250tlc

A B C

347A 5640
2r00 1800 2500
3yrs 4 yrs 6-vrs

450 280 i60

16l

l8l

l8l



5, a) What are the differences in the prccess of taking decisions about replacement strategy
in case of finite and inf-inite nlanning horizon?

b) Find the economic service life of "Chewolei Spark 1.0 LT" car which costs
fu.19,00,000 at first and n"rnning sincc 2012 AD (end). The owner of'the car wants to
know the economic -"ervice life of his car ibr repiacement purpose. He finds out the
average mileage of i2knr/liter and average daily run of vehicle is 25krn througirout
320 days rurxring in a year for ihe first year then after average operation cost of
vehicte increases by Rs.20,000 every year. An average cost of petrol per liter can be
assluned io be Rs.1?C. The annuai maintenance cost f,or the first year is Rs.45,000 and
increascs by 15% per year then after. Market value of the c:r will be decreased by
207o alurually in last vear'si value. Is fhe y'ear 2A24 a repiacement vear for liim? Take
L,IARR:12%

What are soiirces of unceriainiy in the project? Lisl out the methods of perf,onr:ing
risk anal;isis" [2+1 ]
Ferform rhe s*nsltivity anaiysis erf a project rvith lollowing cash flow over a range of
*3070 (rvith increment af l0%) in (i) Initiai investment (ii; net annual revenue
{iii I\,{AFS", i:sing the FW tb;-mulation. Fresent your result in sensitivity graph.
Initial lnvestment = Rs.50,000, Annual revenues = Rs. 15,500, fuurual expenses
'- Rs"3.000, salvage value: 2A94 af inilial investm€nt, useful lifb : 5 years,
MARR:15%"

Explain the causes arnd advaniages of depreciation. S/hat are the methods af
depreciation calculation?

A comparry bcugl:t a machine ior Rs. 25,000 v,rhich is expecte<l to produce benefit of
Rs. 8,00C per ',/ear for f'rr,e years. Its saivage value u'ill be Rs. i0,000 at the end of
life.
(i) Calculate depreciation b,r, sinking fund rnethod when i ='. 10?'0.

(ii) Calcuiate ATC)F if tax is 3C70"

(iii) Calculate Present rvorth of ATCF.

8. a) I'iow does Inflation impact health of Economy?

b) Calculate lhe Prcsent Worllr of ihe following LIF having 1': B % andi:120/0.
ilOY Net CF in Uonstant Dollar
0 -1s0000

lif.-l'tjl

50000
2t0000

35000
30000
30000

t3l

iBl
6. a)

b)

7. a)

b)

L8l

t4j

tz1

t4l

1

2
3

4
5
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Att e mpt r4ll qwe stio ns.
The /igures in the margin indicate Fu{t Marks
Assurue suitable dara if necessory.--

a) Suppose that you are planning to deposit the sum of Rs 10, 000 at the end of each
month for the next 5 years in a bank which gives the interest rate of lz% compormaed
quarterly- what will be the maturity of the deposit after r0 years?

b) A process engineer starts investing his money rvhen he graduates from college. He is
able to afibrd investing $25.000 a year from the time hJgraduates in four yJars untilthe end of eight-years. I{e arso prans to irnest uo 

"iditiorur 
$ 5,000 p.. i"r.(increasing by $_ 5,000 per yeart eithe encl of the J,ear aftei he graduates i-mtii 

'eareight. How rnucli will lhe^prccess engineer have saved b),rh";"?;;.- 
"r*lr;,"what is its present worth if trre interest r-atc 10% compcrunrJing monthly? i6i

3" a) The owEer of the business cornpany is considcring investing Rs 50-00,000 in a newequipment. He estimates &at the cash fleiws duririg the first";,:sar will be 50,000 but' these will increase byRs.25,000 per year the next year and each year thereafter. Theequipment is estimated to have 10 years' service life and a net salvage at this time iviilbe 60,000. The Firrn A{AFA. is 12%
(i) Determine lhe annual capital cost for the equipment [3*] -2]

(ii) Determine the equivalent annual saving lreuenues;(iii) Deterrnine if this a wise investrnent

b) calculate ERR of the proiect and comrnent on its acceptability if'IV{ARR : ?-oo/o afireinvestment rate is l5%. i' '--"--r "v /v q\Lu

Time

tflffiRARY
I{ow an engineer plays an imponant role in making the economic decisions? Exptain.

{ A1
Lal

ar l
Lal

EOY }iCF'

0 l -s0.0()c

1 +30,000

z +50,c00

3 +60,000

t 180,000
q -35,000

6 +

KFC is in the process offorming a separate business unit ttnt provides crunchy ftied
:Y"!* in Birkragar. since thi meals are prepared in one central location anddishibuted by the *u^*l** throughout thi crty for its online ora"r. rrar. Harka is&e Geaeral numager of this unit, and te wises to choose between two location for the

*il trffi_"#elivery 
service as betow perform urratysis frr-i#"it, study period

Mahiadra Location I -mafinn
Iaitial Cost. I 15 lalshs 2al&ths

9 Lakhs
AnnualOaadMCost 6lakhs

Reirbishment Cost 0 2 Lakhs evei",,4 vears
Trade in value. 7o of I

-_J

Contract period, years

2A 30

4 l',

t6l



b) Recommend the best project from the following two projects. Use IRR method.MARR: 1070 per yeq,

Invesfurent

A B

350.000 500,000

Annual Revenue 130.000 175,000

Annual Cost 35,000 25,00c

Salvage Value 3s,000 50,000

Usefirl life 8 years | 8

t6l

mrrute' 
-^a .r-^r -, . n , , ^^^ t4lb) An existing asset that ccst $ 16,000 two years ago has a market value of $ 12,000

today, an expected salvage vaiue of $2,00b at thelend of its remaining useful life ofsix more yeers, and. annual operating ccsts of $ 4,000. A new asset underconsideration as a replacemeni has a, initiui cost of $1b,000, an expected.uirrg*
vaiue of $4,000 at the end ol its economic iife of three years , and airnual op*.urlig
costs of S 2,000. It is assttmed that this new asset 

"ould 
be replaced ly urrott*, oo.identical in every respect a{ter three years a.t a salvage value of 94,000, if desired. Usea MARR of 1i%, 

3-s]x-rear study period, and PW lalculations to decide whether theexisting asset should be replaceci by the nerrr one. 
r'.!.ur!r u* 

F]6" a) As an economy airalyst, how do you explain the risk an<l source in any investment? [1Jb) Pufonn tlle sensitivity analysis of a prcrject with &:llowing cash flow over a range oft 309'o (rn'ith increment of l0%) in (i) Initial investment (ii) net aiinual ..u*nu" ,rringthe FW formulation. present your rezult in sensitivity ;r"rir.Initial Investment, usefur -life : 50,0c, Annuai ."r".rrr"-, : 15,500, Annuar expenses:t3,000, salvage value: 20% of i,itiai investment, 
"r*rur 

i;it = 5 years,
MARR = 1.5%.

l6l7" a) Nova Auto Ltd.Ias p-urchased a r'ar-painting piant for Rs.20,00,000. Its expected lifbis 10 years and the salvage value at the end of its useful life is Rs.1,00,000. using thesum-of-the-3'ear-riigits (sYD) method,.computg (i) depreciation cost duri,g tt* thirdy'ear, (ii) cumulaiive depreciation cost through trr" i.ru, y"url"o 6i1 bcok value at theend of sixth 1iqar. 
_ -" "",- .'-* 

'_'- \ruir Lryu\ Yftuu 4L Lllc 
[6]b) If t" purchase price of an equipment is Rs 60,000 and its saivage ,alue after B yearsis Rs.6,000. carculate-rhe ann"a depreciation and the r*ruitin"f i],ul*;;,*"Jr{:

ecuipmerrt eaeh year. lise the siaking fund methorl *a 
^ru*" the interest rate is10% per 1,ear'.

,. ,l 
Yf::.fown 

rhe steps'for mffinga;i"pF;a!ffi"irion when planning horizon is

rate ;he

Actual or Current Doller Seaeral Inflation Rate
End of,Year Cash flow

45000

I 32000
-1-ie'i

;;
2 3200t

3 12000

the average annual generat innatioaGG;l* th.

i6l8' consider the following project's after-tax cash f,low and the expected annual generaiinflation rate dririnp rhe nroier.l nerin;
I I +2+3]

f)eterrnine urv *ver6Eis aturuni ge[eral milailoa rate ol,er the project period.
convert the eash llows in actual <Lrllars into equivatent constant ooilars with the baseycar 0.

If ttre annual inflatio'-free 
iry"_."u rate is 5oz, what is the present worth pf the cashflow? Is this project acceptable?

a)
b)

c)

***(
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Subjer:.t"'- Engineering Economtcs (CE 615)

Can<lidates are required to give their answers in their own

Attempt 4llqueslions.
The figures in the margin indicate Full ]l{qrks.
Assume suitable data if necessary.

1. Explain tbe principle of engineering economics' I4l

2. a) Iixplain the concept of ' time value of money' and " interest payment schemes" with. 
suiiable examples. L2+21

b) whiie you are planning to deposit Rs 5000 in 3-months intervai for 4 years in

increasing trend at a 2.5 aA gror.r,1h rate per deposile, a bank enticing you with an

interest rate of 10ok pa compounded serni-annually. What will be equivalent equal

annrpl deposite of that money? t4l

3. ") Machinery costs Rs.250,000 and has an an:rual expense of 40,000. It n'ill generate a

revenue of Rs.120,000 per year and wili have a salvage value of R-s.50,000 after 5

-years. Calculate its conventional B/C ratio and ERR if MARR : reinvestment

rate :20oh. LIse AW formulation. [3+3]

b) What are sunk costs? Calculate IRR and shor.v the unrecovered balance diagram in
[1r-7]

4. a) Recomrnend the best project from the follor.ving trvo projects if the study period is 5

years.

Investment

Annual R.evenue

Armual Cost i 5,000 25,000

Vaiue

Ijseful life

b) Definc Inclependent, Contitgcrrr: rr.lcl l"{uiLra11;'' erclusir,e proiect. Tllee projccis ille

being c-.onsirlered nith thc estimalecl cash flo.'r over tr0 year.'s. Recomtitentl ivliich

t6tt.,j

investment alternative should'be selected using IRR method? Assume MARR: i0%.lil;, -- l;- l;--la- I
[ ilii, ;uro.,,{ lttq-d, - * p-[: rr"ryq I

12+8I

l

Annual Rer.enLrr.s i :oootr i sooori I tzoooo
ril

Annunl [xpettscs I 7000 I iU00 | l]000
-i-----I - 

I

Selyls. Y-4us -- i 4ry-q-,1 i90g! Il(plq

LIBRARY

_a_,
350.000

i30.000

tsE

BEI

irui

and sraphical form of the

L.T]Y 0 1 3 4 5

Outflorvs 0rJ.00i) 10.000 0 50.000 20.000 C

Inflorvs 0 l 40,000 10.000 70.000 70,000

Prolect B

500.000

175.000

':15.000 50,000

6 years 8 years



5"

6.

a) Define the terms; defenrier, challenger, ESL, AIlc and replacernent strategy. t5l
b) You are going to purchase a new bike costing Rs 400000 u,ith l}okinterest loan frtm

a bahk, ihe market value of the bike is if assumed tc be Rs 350000 alter its 1 year use
than decreases by Rs 35000 every year then after, it requires operation and
maintenance cost of Rs 65000 for the first year then increases b1.20% eaeh year, what
will be the ESL of this bike? 

U1
a) What are the different techniques used to assess the riskiness of the project parameter"

Expiain with suitable example" t4l
b) Perform sensitivity anaiysis for given parameters to find the most sensitive parameter

of a project proposal having first cost Rs 50,000 salvage value of Rs i5,0b0, Gross
Revenue of Rs 30,000, o & M of Rs 5,000 and life of B years . Take 10% MARR and
use Modified B/C ratio.(i) Investmenr (i0 MARR (iii) tife span f8 j

7. a) What is depreciation? What are the basic requirements for a
depreciated? What is a corporate tax?

propedy to be

[i+2r11
b) Cost basis of a machine is Rs.20,000 and the useful life is 5 years. The estimated

salvage value is Rs.4000. Compute the depreciation schedule and resuiting book
values (i) Double declining balance method and (ii) Sum of years' digit methodl [:+31

B. Clalculaie the average inflation rate for a tr.lo-year period: the first year's inflation rate is
4.5Yo,the second year's rate is 7.8o/o and the third year's rate is 6.5Yo on a base price of
Rs 100. llorv deflation method can be differenliate<J from adjusteri discount method?
Explaln with suitable example. 

e_+Z)

*t1.
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Candidates are required to give their answers in their orvn

Attempt AII qtte s tians.

ilrc ig";; in the margin indicate full Marlq

Assume suitable duta if necessarY

TRIBiIUVAN LTI'{iVERSITY i EXAM"

b) Select the best project using IRR method if MARR :
of useftil li fe o f e ac\ plgiq!L-il-29f9:,-- T --- ----' - r ----

,ision ir.ogto-*e1BEI.,PassMarks
2080 Baishakh i-v-gf 4"ot1 lll I I 1lm9

i Full Marks
i-"

80

)t

i J nrs.

(cE 61s)

l . Explain the roles ol engineer in economic decision of any enterprise '

2. Distinguish between nominirl and eft-ective interest rates. You have just purchased 100

shares of ABC .";;il;ins.loo po ,huo, hoping to seli the stock at double the market

price. If the stock ffi ir-""p.".0 to increase t:v1o'1, per year. Fiow long do,r'ou wait

before selling the siock? 
l

3.a)DifterentiatebelrveenFinancialandEconomicanalysisofaPro]ect.

b)EvaluatelRRofthefollowirrgprojectarrdtleciclerr,hetlrertheprojectisacceptableor
not.?Alsodralr.inr.estmentRalancediagram.{.]seAWformulationforcaiculation.

' Initial investment: Rs' 50,000

Annual Revenue: Rs' 20,000

Salvage value : I{s' 1 0,000

Usefullife:6.vears
MARR = Ljo/a

c)CalculatebotlrtypesofBCRolaprojectrrithtollorringdetails.

I\4ARR:15%

Initial Investment = Rs" 20,000

Annual income : Rs"2000 at tire end of first ycar and increases bi' l l i o er' L-i- \'e3i'

Annualexpense:Rs.l00atthebegiirningoffirstyearandincrease5|,rRs\i)per
year.

Salvage Value : R-s. 2500

Useful life = 12 Years'

a) Compare repeatability assumption and co-terminated

suitability.
10% and market value at the end

350C

Annual Benefit

Annual O and M

t4l

v+41

12l

i8l

i8l

4.
assumption as Per their

t4l

IB]

1 900

Ilseful lile

Proiect A B

Initial investment 5000

250rJ

645 t -16J

4 years 8 vears



5. A con-rpan,v is contemplating replacing a machine having a current market value of Rs"

9,000 which decreaseJ each vear by Rs.1500 per.year. its operating cost is Rs.3000 fcr

the first 1'ear and increases each year by 800 Rs. Per year for 5 years. The compatll' r'vili

have to pay Rs. 18,000 for the nein rnachine and its market value decreases by 2001, per

y.u..,r,.i the previous year fbr five years. The neu'machine needs Rs.1500 for operation

In the firsr yeir an,l this cost incr-eases by 25 aio each year. Find the annual eqldvalent cost

of both the machines and compute the best replacemenl strategl'' if the machine is needed

for 5 1,ears. [5+5]

a) Perform sensitivity analysis for (i) MARR (ii) Annual Revenue and (iii) Inr.'estmenl

from given information ancl identify the most sensitive parameters using sensitivity

plot. Uol

I:I{s 1000000 R:Rs400000 0andM:Rs 100000 Sv:Rs20000

lvIARR:15% N :7 yrs Overhauling at tire end of 4th yr = Rs 25000

b) What is breirk even analysis? Horv it can per performed tbr single and mutually

exclusive alternatives? t4]

1 . An asset has installed value ol Rs. 6t),000 and Salvage value zero. It is classed as 5 years

propefly. I)etermine MACRS depreciation schedule. This asset is used for B years and

revenue generateri is Rs.15,000 first ycar R.s 25.000 each ycar thereafter. While annual

operating cost is Rs. 5,000. Clalculate After Tax Cash Flo*' if ta.x rate is 25 %. Is the

investment of this asset profitabie? Check your decision using PW method. Take MARR
:14%. 141 6+U

8. Explain thc impact of inflation on economio evaluation. Define constant dollar and actual

dollar anal.vsis. 12+21

6.
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1.

3"

"Engineers make good decision-makers." Justify this statement. t4l
Compute the equivalent linear gror.l'th rupees to make economic equivalence tbr present
deposit of Rs. 38,281.23 against one-yeal withdrall,als at the end of tu,o ntonti-rs each
(6 number of linearly increaseti rvithdrawals in total) ia.,ith base amount Rs. 5000 ar first
(at the end of 2nd months) with 12% intcrest rate cornpouncling quarterly. i6l
a) ,Explain drawbacks of IRR with examples. Differentiate between financial anair sis

and economic analysis" 
[3 +3j

b) If a machine will be operatcd according to varying hours. i200 hrs in the first year.
2100 hrs in the second year, 1800 hrs in the third -vear and 1500 hrs in the fourth i.ear.
Compute the annual equivalent saving or cost per machine hour, If the firm's \,IARR
is 13% with arurual worth of Rs. 751)0. t5l

c) Calculate ERR of the following cash florv MARR - 1,lo/o.reinvestmentrate l3oh. t5l

4 a) Clompr.rte the Imputed Market \1aluc (lM\i) for study period 4 r,ears ii' initiai
investment is Rs. 1000 and market r,alue after B 1'e;irs is Rs. 200. Take it4ARR = 109,6. t4]

b) Prepare ail possible mutual exclusive combinations for the following properties of
projects A, I], C, D and E. i4]o Project A and B are mutually exclusive projects.
r Project C and l) are mutually exclusive and conlingent on acceptance of project

A.
o Project E is contingent an acceptance ofproject D

c) Select the best project using ERR method. l'ake I,{ARR : lO% and Reinvestment
rate = 20o/o.

14l

Initial investment

Rs. 2,000

TIBRARY

ffiG.t ABC
Rs" i2,000

Rs. €.,0W_" -

Useful life
Salvage value

EOY 0 I 2 J 4 5
CiF -80.000 22,000 3 8,000 45,000 -t 7.000 48.000

Project XYZ
Rs. 16.000

Annual revenue Rs" 5.000
Annual exnenses Rs. 500 Rs" 600

5 vears 5 years

Rs" 2.500

Regular



5" A compan-v is considering the replacement of oid machine" If the machine is repaired, it
can be used for 5 morc years. lt can be sold to the olher firm in Rs. 5000. If the machine
is kept it u'ill require an immediate overhaul (renovation) of Rs. 1200 to make it operable
condition" Overhaul charge is not extended for service iife" The operation cost is
estimated at Rs. 2000 during first year and these are expected to inciease by Rs. 1500 per
year thereafter" Further market values are expected to decline by Rs. 1000 per year. 'fhe
new machine cost Rs. 10000 and will have operating costs of Rs.2000 in the first year.
increasing Rs. 800 per year thereafter. Salvage Value is Rs. 6000 after one year and will
decline by 15% each year. I'he compairy requires a rate of retum of 15010" Determine
economic life of each option and when the defender should be replaced? t12l

6. a) Perform Sensitivity Analysis of the following project over a range of L 15% with an
increment of -57t, in (i) Initial Investment (ii) Net annual revenue (iii) Useful life
(iv) Ir4ARR. Use A\\/ formulation. Aiso draw sensitivity graph and lind the order of
sensitivity from high to 1ou,.

Initial investment: Rs. 5.00,000
Net annual revenue : Rs. 1,20.000
Salvage value = Rs. 80,000
lJseful lilb: 6 years

MARR = 8%

Expiain u{th examples. hon'tlie project risk is determined using Scenario Analysis?

DifTerentiate berr.veen tax depreciation and book depleciation. Why recovery period
called as ciepreciable life. For l:10,000, N:5 yrs, SV = 2,000. Caiculate
depreciation anlouni and resultant book value using SOyD method.

b) lf an organiza"ion has annual revenue generation of Rs. 18,000 and operation and
maintenance cost is about Rs" 9000 annualt-v. If cost basis of 5 years project is
I{s. 80,000 then determine after tax cash flow" (lJse sinking ftrnd method of
depreciation) use tax rate ,= 380/o.

8. which project is most feasible? MARR = l2{to, general int'larion rat.e is 8yo.

lBl

b)

7. a)

t4l

{2+242}

t6l

t6l

ryl'fqlgt A ('000') in Constant Doltar cF o f Pr oj ect-?_ fQryj1-4g]sd_oqllg
.:l?99

+600

EOY
0 -800
1 +300
2 +400 +400
J + 800 +700

*x*


