
IE 343 Section 1 Engineering Economy

Exam 2 Review Problems 

 

1. A firm is considering investing in a machine that has an initial cost of $36,000.
10 years, operating and maintenance costs are expected to be $4,000 a year while estimated 
annual revenues are expected to be $10,000 a year. At the end of 10 years, the machine has a 
salvage value of $5,000. The firm’s MARR is 10% a year.
12%, 10) = 5.6502, (P/F, 

 

a) Please draw the cash flow diagram
 
Solution:  

 

 
b) Determine the simple payback period for this investment.

 

Solution:  

 

  Annual net revenue = $6,000
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A firm is considering investing in a machine that has an initial cost of $36,000.
10 years, operating and maintenance costs are expected to be $4,000 a year while estimated 
annual revenues are expected to be $10,000 a year. At the end of 10 years, the machine has a 
salvage value of $5,000. The firm’s MARR is 10% a year. ((P/A, 10

(P/F, 10%, 10) = 0.3855, (P/F, 12%, 10) = 0.3186.) 

Please draw the cash flow diagram 

Determine the simple payback period for this investment. 

Annual net revenue = $6,000 

 Net cash flow Cumulative Cash Flow 

-$36,000 -$36,000 

$6,000 -$30,000 

$6,000 -$24,000 

IE 343 Section 1 Engineering Economy 

Solutions 

A firm is considering investing in a machine that has an initial cost of $36,000. For a period of 
10 years, operating and maintenance costs are expected to be $4,000 a year while estimated 
annual revenues are expected to be $10,000 a year. At the end of 10 years, the machine has a 

10%, 10) = 6.1446, (P/A, 
 

 



   

  

 

 

 θ = 6 years 

 

c) What is your recommendation for this project using the IRR method? (Please try i’% = 10% and 
i’% = 12%, and then do the linear interpolation.)    

 

Solution:  

 

  PW (i’%, ) = -36,000 + 6,000 (P/A, i’%, 10) + 5,000 (P/F, i’%, 10)  

  PW (10%) = 2,795.119 

  PW (12%) =  -488.796 

 Therefore, by linear interpolation,  

 (2,795.119 – 0) / (i’% – 10%) = (2,795.119 – (-488.796)) / (12% - 10%)  

 i’ = 11.7% > MARR, so you should invest this project. 

 

d) What is your recommendation for this project using the ERR method?  
 

Solution:  

 
 PW of all the net expenses = $36,000 

 FW of all the net revenues = $6,000(F/A, 10%, 10) + $5,000 = $100,624.5 

 ERR: $36,000*(F/P, i’%, 10) = $100,624.5 

 (F/P, i’%, 10) = 2.7951 

 (1+ i’%)10 = 2.7951  

 i’ =  10.8% > MARR, so you should invest this project. 

 

 

3 $6,000 -$18,000 

4 $6,000 -$12,000 

5 $6,000 -$6,000 

6 $6,000 $0 



2. Two flash vaporizer machines are considered for the upgrade of biodiesel production. 
Information about the two machines is given below. MARR is 12% a year. 
 

Machine X Y 

Initial cost ($) 29,000 32,000 

Annual revenue ($) 10,500 12,000 

SV at end of useful life ($) 6,900 6,000 

Useful life (years) 8 11 

 

Imputed Market Value: ��� = ������		
�� + ������		
� 

= ����|�, �%, �
 − ���|�, �%, �
���|�, �%, � − �
 + ���|�, �%, � − �
 

a) If the study period is 88 years, which machine will you select? 
 

Solution:  

 
Study period = 88 years is a common multiple of the useful lives of machine X and Y. It’s 

equivalent to telling us that the repeatability assumption holds 

AWX(12%) = -29,000(A/P, 12%, 8) + 10,500 + 6,900(A/F, 12%, 8)  = 5,223 

AWY(12%) = -32,000(A/P, 12%, 11) + 12,000 + 6,000(A/F, 12%, 11) = 6,901 

AWY(12%) > AWX(12%), select machine Y 

 
 

b) Using the imputed market value technique, estimate the market value of machine Y at the end 
of 8 years. 
 

Solution:  

 
U = 11, T = 8 

CR (per year) = 32,000 (A/P, 12%, 11) – 6,000 (A/F, 12%, 11) 

PW of SV = 6,000 (P/F, 12%, 3) 

MV8 = [32,000 (A/P, 12%, 11) – 6,000 (A/F, 12%, 11)] (P/A, 12%, 3) 

  + 6,000 (P/F, 12%, 3) = 16,517 

 



c) Which machine will you select if the study period is 8 years. Please use Future Worth method.  
 

FWX(12%) = -29,000 (F/P, 12%, 8) + 10,500 (F/A, 12%, 8) + 6,900 = 64,244 

 

FWY(12%) = -32,000 (F/P, 12%, 8) + 12,000 (F/A, 12%, 8)  

+ MV8 (found above = 16,517) = 84,883 

So select the machine Y 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3. Consider an asset with a basis of $15,000, a useful life of 4 years and no salvage value. Answer 
the following questions. 

 
 
a) How much is depreciated each year if the straight line method was used? 

 

Solution: dk = d = 15000 /4 = $3,750 

 

b) At the end of the 4th year, how much in total would have been depreciated from the value of the 

asset under the straight line method? 

 

Solution: $15,000 

 

c) If the 200% declining balance method had been used, what is the book value of the asset at the 

end of the first year?  

 

Solution:  

 

R = 2 / 4 = 0.5 

d1 = 15000(0.5) = 7500 

BV1 = 15000 – 7500 = 7500 

 

d) Compute the depreciation schedule if the 200% declining balance with switchover to the straight 

line method was used. 

 

 

 

 

Solution:  

 

Year BV at start DB SL dk 

0 15000 0 0 

1 15000 7500 3750 7500 

2 7500 3750 2500 3750 

3 3750 1875 1875 1875 

4 1875 937.5 1875 1875 
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4. CityBus is considering the purchase of a new bus. Cash flow details for two buses are given in the 
table:  
 

Bus A B 

Investment value $10,000 $16,000 

Useful life 4 years 8 years 

Salvage value $6,000 $8,000 

Market value $6,200 $8,500 

Annual revenue $8,000 $12,500 

Annual expense $2,400 $3,200 

 

Each of these buses is depreciated according to the straight line method. The after-tax MARR is 5% 

while the effective tax rate is 40%.  

EOY (A) 
BTCF 

(B) 
Depreciation 

(dk) 

(C)=(A)–(B) 
Taxable Income 

(TI) 

(D)= –t(C) 
Income Taxes 

(Tax)  

(E)=(A)+(D) 
ATCF 

 

a) Please use the columns above, create a table for Bus A and Bus B. 

 

Solution:  

 

Since the SL method is applied, we know that the depreciation deduction is the same every year.  

For Bus A: d = ($10,000 - $6,000) / 4 = $1,000 

For Bus B: d = ($16,000 - $8,000) / 8 = $1,000 

Bus A 
     EOY BTCF dk TI Tax ATCF 

0 -10000 --- --- --- -10000 

1-4 5600 1000 4600 -1840 3760 

4 6200 -- 200 -80 6120 

      Bus B 
     EOY BTCF dk TI Tax ATCF 

0 -16000 --- --- --- -16000 

1-8 9300 1000 8300 -3320 5980 

8 8500 --- 500 -200 8300 
 

 

 

 



b) Assume repeatability and make a recommendation as to which bus is the better investment if the 

income tax is considered. 

 

Solution:  

 

We just need to compare the AW of the ATCF for Bus A and Bus B and select the larger one.  

AWA = -10000(A/P,5%,4) + 3760 + 6120(A/F,5%,4) = $2360 

AWB = -16000(A/P,5%,8) + 5980 + 8300 (A/F,5%,8) = $4374 

Choose Bus B. 

 

 

 

 

5. XYZ Corp. is considering buying a computer workstation for $25,000. The equipment is in the 5-
year MACRS (ADS) property class and is expected to reduce net operating expenses by $2,000 
every year. The company’s effective income tax rate is 40%. Assume that the after-tax MARR is 
5% per year and the study period is 6 years.  
 

EOY (A) 
BTCF 

(B) 
Depreciation 

(C)=(A)–(B) 
Taxable Income 

(D)= –t(C) 
Income Taxes  

(E)=(A)+(D) 
ATCF 

 
 
a) What are the depreciation deductions d1 to d6 for year 1 to 6? 
 

EOY BTCF Depr 

0 -$25,000  

1 $2,000 d1 =                   .  

2 $2,000 d2 =                   .  

3 $2,000 d3 =                   .  

4 $2,000 d4 =                   .  

5 $2,000 d5 =                   .  

6 $2,000 d6 =                   .  

 

 



Solution:  

 

Because we are using the MACRS (ADS) system, half-year convention will be applied to year 1 

and year 6. MACRS (ADS) system uses the SL method to depreciate and the salvage value SVN 

= 0. 

Adjusted Cost Basis = 25,000 

d2 = d3 = d4 = d5 = 25,000 / 5 = 5,000 

d1 = d6 = 25,000 / 5 / 2 = 2,500 

 

b) Complete the table below? 
 

EOY BTCF Depr TI Tax ATCF 

0 -$25,000              .    

1 $2,000           .              .              .              .    

2 $2,000           .              .              .              .    

3 $2,000           .              .              .              .    

4 $2,000           .              .              .              .    

5 $2,000           .              .              .              .    

6 $2,000           .              .              .              .    

 

Solution:  

 

EOY BTCF Depr TI Tax ATCF 

0 -$25,000    -$25,000 

1 $2,000 $2,500 -$500 $200 $2,200 

2 $2,000 $5,000 -$3,000 $1,200 $3,200 

3 $2,000 $5,000 -$3,000 $1,200 $3,200 

4 $2,000 $5,000 -$3,000 $1,200 $3,200 

5 $2,000 $5,000 -$3,000 $1,200 $3,200 

6 $2,000 $2,500 -$500 $200 $2,200 



 

      

c) Are you willing to invest this computer workstation if income tax is considered? 
 

Solution:  

 

Choose PW method, if PW(after-tax MARR) of the ATCF ≧0, then the project is profitable, so 

invest. Otherwise, do not invest. 

PW(after-tax MARR) of ATCF = -25,000 + 2,200 (P/A, 5%, 6) + 1,000 (P/A, 5%, 4)(P/F, 5%, 1) 

=  -10,456 < 0  

So do not invest. 

      

d) If at the end of the 4th year, you can sell the computer workstation in the market for $18,000, 
what is the Book Value at the time of the sale?  
 

Solution:  

 
 

EOY BTCF Depr 

0 -$25,000  

1 $2,000 $2,500 

2 $2,000 $5,000 

3 $2,000 $5,000 

4 $2,000 $2,500 

4 $18,000  

 

If the computer workstation is sold at the end of the 4th year, half-year convention should be 

applied to the depreciation of the 4th year. So d4 = $25,000 / 5 / 2 = $2,500 

BV4 = $25,000 - $2,500 - $5,000 - $5,000 - $2,500 = $10,000 

 

 

 



e) If at the end of the 4th year, you can sell the computer workstation in the market for $18,000, 
what is your gain (or loss) of this sale? 

 
Solution:  

 
MV4 = $18,000 

Gain (or loss) = MV4 - BV4 = $18,000 - $10,000 = 8,000 

 

f) If at the end of the 4th year, you can sell the computer workstation in the market for $18,000, 
what is the tax liability (or credit) resulting from this sale? 

 

Solution:  

 

Since I get a capital gain from this sale, so it should be a tax liability. 

Tax liability = (-0.4) * 8,000 = -3,200 

 

 

g) If at the end of the 4th year, you can sell the computer workstation in the market for $18,000, 
Please complete the table below? 

 

Solution:  

 

EOY BTCF Depr TI Tax ATCF 

0 -$25,000    -$25,000 

1 $2,000 $2,500 -$500 $200 $2,200 

2 $2,000 $5,000 -$3,000 $1,200 $3,200 

3 $2,000 $5,000 -$3,000 $1,200 $3,200 

4 $2,000 $2,500 -$500 $200 $2,200 

4 $18,000  $8,000 -$3,200 $14,800 

 

 



h) If at the end of the 4th year, you can sell the computer workstation in the market for $18,000, 
are you willing to invest this computer workstation if income tax is considered? 

 

Solution:  

 

PW(after-tax MARR) of ATCF = -25,000 + 2,200(P/F, 5%, 1) + 3,200(P/F, 5%, 2) + 3,200(P/F, 

5%, 3) + (2,200 + 14,800)(P/F, 5%, 4) =  -3,252 < 0  

Still I will not invest. 

 

i) If you decide to purchase the computer workstation, do you prefer to sell the computer 
workstation in the market for $18,000 at EOY 4 or keep it for 6 years? 

 

Solution:  

 

I would prefer to sell it in the market for $18,000 instead of keeping it for 6 years, because PW of 

selling at EOY 4 = -3,252 > PW of keeping 6 years = -10,456   

 

 

 
 
  

 

   

 

 

 

 

 

 

 

 



Formulas and Tables 

Formulas: 

Find F given P: � = ��1 + �
� 

Find P given F: � = ��1 + �
�� 

Annual Equivalent Capital Recovery Cost: �	��%
 = ���|�, �%, �
 −  ���|�, �%, �
 

Annual Worth:  ����%
 = 	 − ! − �	��%
 

Imputed Market Value: ��� = ������		
�� + ������		
� = ����|�, �%, �
 −

���|�, �%, �
���|�, �%, � − �
 + ���|�, �%, � − �
 

�: Capital Investment, �: Salvage Value, �: Useful life, �: Study Period 

Depreciation using SL method: N
k

B SV
d

N

−
=  

Depreciation using DB method: 1(1 ) ( )k

k
d B R R

−
= − ; (1 )k

kBV B R= −
 

Depreciation of SL when using DB with switchover to SL: 

GDS depreciation: 
k kd r B= ⋅  

Before − tax MARR ≈
After − tax MARR

1− EffectiveIncomeTax Rate  

Taxable Income (TI) = Gross income - all expenses (except capital investments) - depreciation 

deductions. 

[Gain (loss)on disposal]N = MVN − BVN  
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