Concordia University

Faculty of E-gimri-g and Computer Science
Question (1):
!
s140 $140 ' s
N A 5
- 2 2 '. 5 6 T
]
=10% | =12%
i
3 !

ey The net present worth for the above cash flow. with an i
and 12% thereafier, is close to: ow, with an interest rate of 10% for years 1 t04,

a) $191 b) -$125 ) -$132 d) $137

Questions (2-3):
Using the interest rate 12%, please answer the following questions:

$100 5100

AAEELEEAE

12 13 14 b

7

$100 $100 5100 5100 $100 $100 $100

(2)  Net present worth for the above cash flow is close to:
(2)-$126 b) $721 c)-$112 d) -$45

(3)  Future worth for the above cash flow is close to:

2) -$568 b)-$309 ¢) $677 5871




Page 2 of 14

3 Fom
spinciples and Econom
4 $S: Engineering Management Princip
I:“\'(’.R -'0’/4 R '5) e : 4/f
Exam (April 2015)
. o 7~
Question (4}: - - X A A
X X 3 A s : -
: S
1 2 3 4
; Y ears
9, is close to:
i ¢ rate of 10%
. at an interes S 701X
4) Present worth for the above cash flow 3 803X

a) 5.217X b) 3.605X

Questions (5-9): R
(5) A complex project will fit best 1
a) Functional
b) Cross-functional
Matrix
Balanced

n what type of organization:

ke jvity can NOT be from:
(6) When planning a project schedule, the duration estimation of each activity

a)Past experience

b)Expert opinion

¢) Mathematical calculation base
(d) Critical path

d on pessimistic, optimistic and most likely duration

ycle is FALSE:

i i ject life ¢
(7) Which statement with respect to the projec = o b i et

a)Project cost and staffing level begin slowly at th
faster rate at the end of the project :

b)The cost of changes is lowest at the beginning O

progresses ke :

¢) Stakeholder influence, risk and uncertainty are lowest at the beginning of the project and

decrease as the project progresses o :
Stakeholder influence, risk and uncertainty are greatest at the beginning of the project and

increase as the project progresses

f the project and increases as the project

(8) A project is defined as:
a) An endeavor, that is planned and operated by people and constrained by limited resources
b) A process of considerable scope that implements a plan

¢) An objective based effort of temporary nature
A temporary endeavor undertaken to create a unique product or service

(9)  What should be done by the project manager to ensure that all work in the project is included:
(a)) Create a WBS

b) Create a cost estimation
c¢) Create a scope statement
d) Create a communication plan
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S
Quelﬂon (10):

sirius Engineering Company inge,
jts energy costs. It has c”titz);;::c"ln::: 10 purchase ap, altern;
§70,000 and will have a usefu] jige ¢ PUchase price of 5, c 5/ Benetating sysem 1o reduce
company €XPECts 10 begin to realize vy, |0, YT, after whine aemative energy wysem witl be
fn this regard, it expects that initig) e > "™ 1 energy o Ih it will be sold for $10,000. The
decrease by $500 a year until lhcd ud_Vlng” will be M‘X)(,m" WO years afier acquring lf-c sysiem
s to perform annuyal mainli:::u'fb of the eneryy f;':tz:;?’h’m;;:;' P S .
£ on the alternative ener = ) reached, The company
gy

expe‘:t 5 th 3!(’
mmencing on the e 4
# year and ending on the 1 year

a0
savon
I STV LIV Sawns

w [T ‘
LLCTn HAT1s

/ \
P70 000 ( b)>

470,000 a)
%5200
1 53» 1 I 1 1 l l 10
5800
51300 51800
$2300 52300 $2300 d) cash flows ), b) and c) are all wrong
4000
£70,000 C)

Question (11):
A company has expanded its business to include the assembly of sewing machines. The 3" sewing

machine took 75 hours to be assembled and the 12" sewing machine took 59 hours. Based on the
learning curve equation and a labour cost of $95/hour, the estimated cost of the 20" sewing

machine is close to:
c) $4258 $5136

(11) a) $7232 b) $3243
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Questions (12-16): ;
nd 12% interest rate:

‘ ; . g .t alternatives a
Consider the following investment alternat

Alternatives Cash Flow (%) - —
&
B
A -$4000
T LR
"""" e sao0 82000 3000
""""" 2 $4000 515500280005;1000
3 $2000 e R L $500
4 $4000 g;gg .......................... e G
5 $2000 ———553
. a7 T4 5266 Zeu ol
i i is close to: N
(12)  Equivalent annual worth of alternative (A) 1s € i S
a) $1000 b) —$1045 c) $1045 Dy
i i is close to:
(13)  Equivalent annual worth of alternative (B) is ¢ 53
@ $20 b) —$20 c) $70 d) §
(14) quivalent annual worth of alternative (C) is close to:
@ $2500 b) $1755 c) $2659 d) $3002
(15)  Equivalent annual worth of alternative (D) is close to:
a) $470 b) $411 c) $507 (d) $440
(16) The best alternative is: i
a) A b) B ) 9 d) D

Questions (17-18):

An investor can make 3 end of year payments of $15,000, starting this year, which will generate a
receipt of $10,000 at the end of year 4, which will increase annually by $2500 for the following 4

years. The investment will earn a return of 10%.

(17)  The uniform annual worth of the investment is close to:
a) $1395 b)$22,485 ¢) $2940 76()

(18) At year 5, the entire investmentis close to:

a) $15,412 (b)$6550 ¢) $12,503 d)$815
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The amount available iy |

s acco
a) $19,500

(19

0-20):
wtions (2
Ques

the Critical Path Method, calcula
Jsing

wh (LF) and(total) float (F) for cach a
finish fnlg questions? Note: D in the lege
follow

v 7 Q . it -ty ll is:
il he ES of activi

" .1lumup'm.-nr P,
J018)

depositg $1500
arterly,

Ctivity in the p
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at the end of cach year in g savings account

unt innncdiulcly before th
b) $20,000

€ 10™ deposit is close to:
(©)$20,500 d) $21,000

See the network on, the following page.

te carly start (ES), late start (LS), early finish (EF), \ate

etwork on the following page and answer the
d indicates activity duration.

a) 22 ®) 17 ¢) 4 a1

21) The LF of activity B is:
(

(’u))l7 b) 18 RIF d) 19

The F of activity A is:
i a]);b ) 13 c) 18

23) The project duration is:
e

@)17

58 b) 60 c) 57 d) 59

e critical paths are:
‘7(24) :;hs-E-G-F and B-E-I-]
b) B-E-I-J and B-E-I-K
¢) B-E-G-F and B-E-I-K

d) B-E-G-F and B-E-I-J and B-E-I-K

tivity L is:
0(25) The LS of activity

d) 58
3 c) 49
. a) 44 @ 5

(26)  The F of activity C is:

16
2)0 b) 14 0) 15 )
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Network Diagram for questions (20-26):Note: You may make notes in this diagram

441 154
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Questions (27-32):
and its service life

1g the straight line ST
LT SL) method:
;‘;h; l)'(‘)-glol)’ depreciation amount is close to:
b) $990 i
- ©)) $750 d) $900
2 value of th ' .
\/a)\,$5250 € g;acgégc(t)gt the end of year 3 is close to:
: 4 ¢) $3900 d) $4700
gs9m t}%‘;lsum b 'ears’ digits (SOYD method:
29) k Z ;lggrematlon amount in the fourth y.ear is close to:
b) $580 c) $610 $640
(30) The book value i
s ofthechme at the end of year 4 is close to:
$3650 c) $3500 d) $3350
Using the double declining balance ( DDB) method:
The depreciation amount in the second year is close to:
c) $1600 ( d)) $1670

GD
b) $1550

a) $1700
e book value of the machine at the end of year 4 is close to:
c)s $972

(32)
$1480 b) $1425

Questions (33-34):
(33) During the project planning and implementation phases, there is often a need to analyze
several alternatives. The trade-offs, unlike selection of competing alternatives, are usually

d) $900

made between which factors:

a) Cost and benefits
<b) )Cost, schedule, and scope
c¢) Planning and implementation phases
d) Contract, project life cycle, and risk
(34)  Which of the following statements concerning contract types is FALSE
a) For a lump sum contract, the contractor quotes one price which covers all work and
services required by the contract plans and specifications
b\ Unit Price Contracts are used for work where it is possible to calculate the exact quantity
of materials that will be required
¢) Unit Price Contracts have lower risk than lump sum contracts .
d) In the Cost + Fixed Fee + Sliding Fee contract, the contractor will be penalized for cost

overrun and rewarded for cost savings
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ces of cash flows:

; s (35-41): g ceaUue
e A and B with the following sequen
ts A a

. wtien
Consider the following two investmer
Net Cash Flow

B
A $120,000

$O0.000

o ‘ ernati is close to: N 6
3 If i = 10%, then PW for alternative A 1s € d) 23,70
o a) $20,984 g b)$27,599 c) $22,738 }
g i to:
36) Ifi=20%, then PW for alternative A is close d)-$1929
g ;’:§$18500 b) $2867 )-$1975 )
v _ . o
(37) Based on the previous.two questions, the IRR for alternative A is clg;el 705%
a) 10.4% @19.2% c) 15.9% ;
[ = i is close to:
(38) If i=10%, then PW for alternative B is ¢
a)$5870 4865 ‘ c) $6005 d)$8900
(39) If i=20%, then PW for alternative B is close to: .
a) $25,690 b)$22,890 $20,005 d)-$23,085
(40) ased on the previous two questions, the IRR for alternative B is close to:0
a)V1.7% b) 13.8% ¢) 15.9% d)12.5%
(41) If MARR is 15%, which alternative is acceptable?
Alternative A
b) Alternative B

¢)Reject both alternatives
d) Both alternatives A and B are equally preferable

Questions (42-43):

An engineer wants to purchase a house for $1 00,000 and has $20,000 cash to use as the down

payment. The bank offers a loan for the remainder at 9% nominal interest with the term of the loan
being 20 years. e " AT ok S
R - ] W 3 S .L“.‘")t L ASA ARG S g

~

d) 9.5%

(42)  The effective interest rate is close to: PN
2) 9.2% b) 9.3% @9.4%

(43)  Assuming the payment is the same for al] months, the monthly loan payment is close to:
a) $720 b) $572 ¢) $689 @ $741
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Question (44)

The cost of a medium sj»
¢ sized lathe in 2 as § [
2006 was 125. If the current price i In 2006 was $18,450. The Industrial Equipment P

i LR ‘ rice Index in
15 174, the estimated cost of a similar size |

athe is close to:

(44) a) $13,250 e ‘
) $14,350 Kb) $25,680 d) $27,490

Question (45) R AN
At the beginning of 2005, .

January 2015, the same 15 tons of raw
period is close to:

“45) a) 2.1% D
_ ° b)) 1.9% c) 1.8% d) 2.0%
Questions (46-49):

pany)p_urchascd‘ 15 tons of raw materials for $320.000. In
materials cost $385,000. The average inflation rate over this

W. Pioi :
C.W. Piping manufacturing company produces PVC pipes and drainage ducts for use in the

agriculture industry. The table belowshows a li j i
s ol b s a list of the major equipment currently owned by the

; [ Equipment | Book Value CCA Class | CC4 Rate |

/t [ 2 Trucks | $30,000 16 | 40% |

€ [ 1 Fork Lift | $14,000 38 | 30% |
¢ | Poly Vinyl Patent | $10,000 44 | 25% |
| 1 Factory Building | $240,000 1 | 4% |

(46)  The company’s undepreciated capital cost at the beginning of the current year is close to:
a) $114,710 b)$186,010 £0)$294,060 4)$291,060

(47) The total depreciation deduction permitted at the end of the current year is close to:
@\)\ $28,295 b) $114,713 c) $265,694 d)$2,948
&)

(48) If the company purchases a second forklift for $12,000 at the beginning of next year, the
depreciation deduction for asset class 38 at the end of next year is close to:
a) $3,640 (1%5;4,730 ¢) $5,900 d) $7,810

(49) Considering the purchase of the 2" forklift, the book value of the company’s assets at the

end of next year is close to:
a) $242,670 b) $244,480 c) $288,150 d) $254,910
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Questions (50-55): Hines. They are considering buying
il savy mac S.
1ace one of their het
on needs to replace on Aais:

Montreal Constructi q  +he following
either Mach X or Mach Y, which have P it ”‘”’”T\/ﬁ.’cﬁ/’;’_m
; DS SIS
e 8
Data 5 $222,000
e o— e ip— $255,000
Life, Years 28,000 73,000

First Cost (FC) e e

Annual Bcncﬁl(/\l}_) s ~;///’/_’1L3,//
AB Gradient (ABg) * 34,000 18,(())(())%

Annual Maintenance &Operating & ,
M&O Gradient (M&Og) ~ 48,000 42,000

“Salvage Value

: t a loan must be secured to
The Accounting Department of Montreal Construction reveals tha

purchase any machine. The loan data are as follows:
Data Mach 3( MaczhsoY/0
Down Payment (% of FC) 25/80 :
Loan Period, Years 3873963

Annual Loan Payment $33,208.75

with 10% interest. Montreal Copstructiop assumes
answer the following questions:

The loan payments will be made annually :
MARR = 12%. Using the Net Present Worth (NPW) analysis,

(50)  The analysis period if you are going to use NPW is close to: N
a) 12 years b) 18 years c) 21 years d); 24 years
(51)  The interest rate that you are going to use in the calculation is:
a)) 12% b) 10% c) 15% d) 25%

(52) The NPW for Mach X, using only 8 years cash flow, is close to:
a) $60,105 b) $61,810 ¢) $60,485 @&;62,500

(53) The NPW for Mach Y, using only 6 years cash flow, is close to:

a) $40,082 b) $45,506 (©))$41,088 d) $38,350
(54) The NPW for Mach Y, using the analysis period, is close to:
@ $75,286 b) $70,513 c) $74,255 d) $71,919
(55) @ecommend which machine to purchase:

Mach X b) MachY ¢) Both d) None
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Capital recovery factor

Series present worth factor

Uniform series compound amount factor

.Summary of Useful Formulas for Discrete Models

Symbol and Formula

(F/P,L,N) = (1 4 )V

1
PPN & i,
7‘(/ g 1+ v

i
A/F,1i, D N i
e D

AN - -
@bl s %

‘s
|

\
\

factor

LArithmetic gradient to annuity conversion

AN == A
Aoy e

Arithmetic gradient to present worth
conversion factor

W B
(P/G,i,N) = A+ IN -1

Geometric gradient to presentworth
conversion factor

[ Capitalized value formula

i2(1+i)"’
o _(P/A,i°,N)
(P/A,g,l,N)—Tg
fnde (1+i°)N—1 1
S A A+ J1+4g
Aaalat 2y
e
A
P=-
L

/ Capital recovery formula

A= (P-S)(A/P,i,N) +Si

X
g

Effective interest rate per year:

where r = nominal interest rate per year

ie= (14+r/m)" - 1

m = number of compounding periods per year
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. inles and I:'rurmmi(-.\ e i
srent Princif B
., Manag¢ 2 s
. ”-,“.",-fll,l. ors — > = ‘
nd S5 Eng nd interest ,Fa;;& — Arjt;hmgt\igs\r;‘ﬁéaq
compc',f‘;rm Paxf,",e,!'.'!,si';‘dw " Present Gradient G‘réﬁa}ﬂ
“Gaptal S0 rth Uniform P
[ capital e oo o
payment king Am Factor | Factor g,
| smgfd me”m | S::md Recotv:rry Factor Find P Find A ?ctor
O ? 0. . l |
| comp nt worth Factor _Facke oy . ; Finen : » k
Amou Factor Find A Given A Given i §
_Factor Find P Find ;; prins vor vor von
= “hr “ar ar 1.000 0.909
Given P oo o /#1‘ ar . ; 2z
o008 1.0000 . o
—2 100 0.9091 T (e 2 10 730
. ' 1 ; 7
1.331 : ' .
1.464

1.611

5.549
8.022 5.807

1
8.201 6.053 s 12
8.365 6.286 o5y |

8.514 6.508

T ey
£

o

FindP | FindA  Findp

el | Finda Find F :
o / GivenP  GivenF / GFiven F Gi:; P Gi\;‘r\l A Gi‘:/*z A | GivenG
P/F AF
1n 1.72,; 0.8929 1.0000 1.1200 1.000 0.893
2, 1.254 0.7972 0.4717 0.5917 2.120 1.690
3 1.405 /7118 I 012968 0:4163 3.374 2.402
4 | 1574 06355 | 02092 03202  4.779 3.037
5 1.762 0.5674 0.1574 0.2774 61858 3.605
6 | 1974 05066 | 01232  0.2432 8.115 4111
T 2201 04523 | 00991 02191  10.089 4.564
8 | 2476 04039 | 00813 02013 12300 4.968
9 | 2773 03606 | 00677 01877 14776 5.328
0 L9006 03220 | 00570 04770, 17.54g 5.650
b 0 02855 | Go0sd 01664 D 5.938
12 | 386 02567 | 00414 gqp14 24133 6.194
[ o o o G 6.424
4| 487 02046 | 00309 01500 ' '
15 | 5474 04827 | g0 ' e o
- : 0268 0.1468 3720 6.811




ENGR 30174 R and
2015)

Exam (April

S8 I'.n/:l'nc'(-rin[.' ,\Iunuga'nu'nl Pri
rinciples and Economics

Page 13 of 14

Single Payment

Compound Interest Factors

| Compoun rhast Unifor, aymen
© AFrl:?)um d Pwonhl S::r::.::g nCam’;";'P )"'gontpsozrrl‘za — | _Arithmetic Gradient |
o [ Facr | fiow, " e e | G oo
4 Given p C';Il\?:nPF (’;:imd - Find A ::Ia::jo:: Factor | Factor F::::‘" |
o A . 4 :;":‘ F Givenp Given A GF:::.,PA Find A FindP | 159,
) 10000 A FA Ba TS s
: 1.1500 1.000 0.870 A9 F/G 8
0.4651 0.6151 2.150 ‘ 0.000 0.000 1
0.2880 0.4380 3.473 ;_-226 0.465 0.756 2
8'?322 2-h08 4.993 e ool L &
: 0.2983 6.742 3.352 e
2097 7937 | 6
2.450 10192 | 7
2.781 12481 | 8
3.002 14.755 9
3.383 16979 | 10
3.655 19129 | 11
3.908 21185 | 12
4.144 23135 | 13
4.362 24972 | 14
4.565 26693 | 15
4752 28.296 16
4.925 29783 17
5.084 31.156 18
5.234 32.421 19
T .259. 5365 | 20
| G Fnap | Fman  Fnap | 20%
Given P Given F GivenF  Given P Given A Given A | GivenG Given G
n F/P P/F A/F A/P F/A P/A A/G P/G n
1 1.200 0.8333 1.0000 1.2000 1.000 0.833 0.000 0.000 A
2 1.440 0.6944 0.4545 0.6545 2.200 1.528 0.455 0.694 2
3 1.728 0.5787 0.2747 0.4747 3.640 2.106 0.879 1.852 3
4 2.074 0.4823 0.1863 0.3863 5.368 2.589 1.274 3.299 4
5 2.488 0.4019 0.1344 0.3344 7.442 2.991 1.641 4906 5
6 2.986 0.3349 0.1007 0.3007 9.930 3.326 1.979 6.581 6
7 3.583 0.2791 0.0774 0.2774 12.916 3.605 2.290 8.255 1
8 4.300 0.2326 0.0606 0.2606 16.499 3.837 2.576 9.883 8
9 5.160 0.1938 0.0481 0.2481 20.799 4.031 2.836 11.434 9
10 6.192 0.1615 0.0385 0.2385 25.959 4192 3.074 12.887 10
" 7.430 0.1346 0.0311 0.2311 32.150 4.327 3.289 14.233 11
. 30581 4430 | 3484 15467 | 12
12 8.916 0.1122 0.0253 0.2253 : &
13 10.699 0.0935 0.0206 0.2206 48.497 4533 (;(:(; 11(;%%31 =
' 2169 59.196 4611 : .
14 12.839 0.0779 oot68 O 18500 | 15
0.2139 72.035 4675 3.959 :
15 15.407 0.0649 0.0139 - 085 19.321 16
2114 87.442 4.730 4. .
18.488 0.0541 0.0114 0 A7
11 3 22.186 00451 | 000944 02094 105931 4.77152 Tz %i; 2‘2%06";)20 %
R e Lo | ames  wizes | 1
48 0.0313 0.00646 0.2065 154.7 : 21739 20
19 31.9 ' 0.2054 186.688 4.810 4464 :
20 38.338 0.0261 0.00536 . :




