
CHE374 - Engineering Economic Analysis
Midterm Test, October 22,2008

Name: S0l'0TtoNe

Student Number:

Question Number Marks
I 5
2 5
3 l o

4 ,6

5 5
6 d

Total 45

Answer all questions, Please write your final answer in pen.

Aids allowed: Calculator, textbook, class notes, personal notes.
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Question #1 (5 marks)
A chair ala fumitwe store has apdoe of$1000 The advertisement reads "Don't pay acentfor

tn" ntrt y"*, rtt"o-puyjust $35 in48 easy monthly instalments" Assume the ftlst pa)'ment is due

at the end ofthe fil$;ondr, otre year Aom date ofpurchase What is the IRR based on the

fnuo"i"g p.ouia"a ty the 
"iore, 

i*pres, yo* answer as an annual rate based on annual

compounding.
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Question #2 (5 marks)
Giventhefoulmutuallyexoluqivel0yearinvestnentoppolhrnities,d€leminethebest
opportunity using the IRR method. Assume MARR = 12%'

FC Annual SavingSalvaqe Value IRR

80,000 13,000 10,00q 11.0%

B 120,000 23.000 34,000 15.8%

c '145,000 24,000 25,000 1 .8%

D 145,000 28,000 29,000 15.5%
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Question #3 (16 marks)
You work for a Canadian based company (operating in C$) and the company has just made an
€800,000 sale in Europe. The equipment v/ill be delivered I yeal from now. You will be paid
20yo up liont and the remaining 80olo on delivery. The materials required to manufactuc this
equipmenl will cost US$300,000 from the US and C$200,000 from Canada. You estimate the
labour costs to be $300,000. The US materials will need to be paid for 6 months from now. The
Canadian naterial costs will be paid equally at the end ofmonths I 1() 6. The labour costs will be
paid equally at the end ofeach ofthe 12 months to the delivery date. The annual risk 1'ree rate
(all rates based on continuous compounding) in Canada is 4oZ, while in the US it is 3% and in
Europe it is 5olo. The curent forcign exchange rates are 0.85 US$/C$ and 0.62 €/C$.

Detet ne the forward exchange rates for US$/C$ six months liom now and for €/C$ one
year from now (4 marks).
Assutning you will hedge the project by enledng into tho respeclive forwald contracts, draw
the cash llow diagram for this project in C$ (5 marks).
Calculate the present worth ofthe project, assuming you will hedge your cash flows by
entering into foreign exchange forward contracts and the company annual MARR is 12%
based on monthly compounding (5 marks).
What is the gross margin and gross margin 0/o for this project (again, assume you hedged
your foreign exchange exposure) (2 marks)?
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You are VP of operations for a small mining company. The CEO has asked you to compare lwo

differenl altematives for a conveyor system for a small remote mine that will be depleted and

shut down in 7 years. Since the mine is in a remote area, the salvage value of the equipment is

cssentially zero, when disposirl fees are included, even ifthe full life of the equipment has not

been urilized. The MARR for the company is 10% Data for the two altematives are given in the

table below. Provide yoru recon'mendation to the CEO and show the resultanl cash flo\ diagram,

tor lour recommendarion. p uXr"l-"'l Wa T rff,o._' ^t .'*'l! a hl I I +""'uLo, rrv rtodn p
jnl oi 11 V '4'bt4*A
'60 o@

Question #4 (6 marks)

Option A: Fast
Convevor

Option Bl
Quality
Convevor

ExDected Life 3 4
Price 400 000 500,000
AnnaulO!. Cost 70,000 50,000

^-..,6^"1 ,l,e* /'vn'f /a"''"7 ^-''/ /n 4r i. ..f/<"&h'&-

&c ()

q)^^ A; *La= 4o0k(A/t/ o'r ' l  *101' = /ztk \ l /

ay'r^ e, ac," soot'i;/r'"0 r'1) "ot 
: zo6ta CI

.4,4r'7<* flclL fiCo .l-t' '* 
,;#i;j

r7't")'"0 ;' 9't *"/4 A 31

- n'a"': u* ^*" ti" * C"," I 0 ^ 0^-r-, n *
v,no A(e z ALn f* "^"'o 

t'/'r

Ak--*fror'o., (,trL,-- /4^4'- O no & 
.tu 

4f */

r^*t F|- *;;) @ o* -rl;* I 
oo U.-

"#i'*"nl F> / r-.^'t d','+)
o,'\be\ * l7l 

":^ = ftcsx (e/n,o,r,+) + h.rt"t/A,o'r'z)'(r/F'o'r'+)
PC@ .

4



Question #5 (5 marks)
A bond with a maturity date of 1 0 years and I month fiom now pays coupons on a quarterly
basis. The leld is 6.202 Oased on quaderly compounding) and the price ofthe bond is $100.84
(based on $100 faoe value). \\4rat is the coupon rate (express the coupon rate based on an amual
nte, as per conv€nlionx
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Question #6 (8 marks)
A small municipality (population 20,000) is looking to issue one thousand $1,000 bonds to raise
$1 million to finance a capital expenditure whose life is expected to be 5 years. Coupon
payrnents will be paid semi-armual1y. A larger munioipality (population 40,000) has strip bonds
(zero coupon bonds) witl a maturity of4 yeals and 3 months ftom now prioed al $78.06.
Because ofthe market perceived risk associated with th€ default potential of srnall
municipalities, assume the continuously compounding yield spread on the small municipality to
the larger one is 0.2% (i.e. leld of small municipality = yield of targer municipality + 0.2%).
What is the minimum coupon rate required to ensule that the $l million will be raised assuming
a 20lo cost associated with the bond issuance?
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