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Problem 1 [15]
Your construction company needs to purchase a new steamroller. You consider three major

steamroller manufacturers. Considering a MARR of 12%, which manufacturer should you

purchase from if you plan to use this roller for 8 years? Explain your reasoning.

A B C
Initial Cost $125, 034 $101, 858 $119, 565

Annual Revenue $90, 000 $30, 000 $40, 000

Annual Maintenance $10, 000 $15, 000 $20, 000

Salvage Value at 8yr $60, 000 $40, 000 $50, 000

Problem 2 [20]

An investment alternative is represented by the following cash flow:

Time= Cash Flow
0 �$500

1 $0

2 +$1, 649

3 �$700

4 �$500

Analyze the IRR of this cash-flow and provide a recommendation if the MARR is:

(a) 12%

(b) 15%

(c) 20%
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Problem 3 [10]

(a) With the help of a graph, explain how the level of influence and the cumulative cost of

a project vary over the project life-cycle.

(b) Explain the difference between Design-Build and Design-Bid-Build project delivery

methods using the level of influence concept.

Problem 4 [15]

You deposit money once into a savings account at time = 0 that has a nominal interest rate

of 12%.

(a) What is the effective interest rate of this savings account if compounded annually for

6 years?

(b) If this account is worth $858 at the end of 5 years and the 12% nominal interest rate

is compounded quarterly, how much money was initially deposited?

Problem 5 [10]

(a) What does BIM stand for?

(b) What are three major advantages of BIM to a contractor?

(c) What are three major advantages of BIM to an owner?

Problem 6 [10]

Explain the key differences between the Construction Management at risk and the profes-

sional Construction Management method of project delivery. Also draw their typical project

organisation trees.
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Problem 7 [20]

Consider the following property investments under a discount rate of 12%:

A B
Initial Cost (in $) 60, 000 70, 000

Life 4yrs 8yrs

Salvage Value (in $) 47, 000 20, 000

Annual Revenue (in $) 20, 000 18, 000

Annual Cost (in $) 10, 000 8, 000

Discount Rate 12% 12%

Which property would you recommend on the basis of the discounted payback method?

Which one would you recommend on the basis of NPV?

Reference Equations

• [F/P, i, n] = (1 + i)n • [P/F, i, n] =
1

(1 + i)n

• [F/A, i, n] =
(1 + i)n � 1

i
• [A/F, i, n] =

i

(1 + i)n � 1

• [P/A, i, n] =
(1 + i)n � 1

i(1 + i)n
• [A/P, i, n] =

i(1 + i)n

(1 + i)n � 1

• ieff =

✓
1 +

inominal

p

◆p

� 1, where p = number of compounding periods per year
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Mid Term 1 Solutions-
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125,034

NPVA = - 125,034+(90,000-10,000) [PIA, 12% , 8) +60,000) ( PIF, 124,8]
= - 125,034 + (80,000*4.968)+(60,000×0.4039)
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Npvc = - 119,565 + (40,000-20,000) [PIA, 12% , 8) + Go, ooo) ( PIF, 124,8]
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Figure 1

Figure 2
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From figure 2 , we get To¥¥%,
IRR

,
I 14%9 IRR

,
I 174.

⑨ If MARR = " " '
" µ "

"

IRR
, ,IRRz > MARR -2 .

.

'

.
Investment is favorable

v

⑤ If MARR = 15%
,

IRR
,
< MARR LIRRZ

.

'

.
cannotmake a recommendation

② If MARR = 20%
,

IRR , , IRR, < MARR

.

'

.
Investment is not favorable



③⑨

④ ⑨ ieff = ( It - I

= 0.12 OR 12%

③ i = 12ft = 3% n = 5-years x 4 quarters /year
= 20

y
3%
p
20

P = F [PIF
,
i
,
n ]

= 858

¥520

P = $475.03



⑦ Investment Investment
un ,o0° my ,O0O 20,000

201000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 181000 18,000 18,000 1,81000 181000 18,000 18,000 18,000

i¥÷÷¥÷÷÷÷i. ÷
.

60,000 60,000 70,000

#

n cash flow present value lummulatine discounted n cash flow present value lummulatiue discounted÷÷÷÷÷f÷÷:÷÷µt÷÷÷÷:t÷÷÷÷÷4 - 3,000 - 1,907 - 371888 4 10,000 6,355 - 39,627

g 10,000 5,674 - 32,213 5 101000 5,674 - 33,953

f 10,000 5,066 - 27,147 6 101000 5,066 - 28,887

7 10,000 4,523 - 22,623 ? 101000 4,523 - 24,364

8157000123,021/+39818130,000/12,116/-12,2481
n - 7

= 8- n
- -

22623 398 → Choose option A ; option 1B does not breakeven
-

-

. n -- 7.98 years
#

NPVA = - 60,000
NPVB = -70,000

+(20,000-10,00071%1,121,8) + (181000-8,000)[PIA , 124,8]
- 60,000 IF

, 124,4]
t 29000 [ PIF, 127,8]

÷÷÷÷:÷:÷÷÷:" I :÷÷÷:÷:*.
- 60,000 (0.6355) =

- 12,242
+ 47000/0.6355)
+ 4%00010.4039)

= +401.8

#

NPVA > NPVB
→ choose option A


