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1.A man wants to help provide a college education for his young daughter. He can afford toinvest $600/yr for the 

next 4 years, beginning on the girl’s fourth birthday.He sishes to give his daughter $4000 on her 18
th

,19
th

,20
th

 , and 

21
st
 birthdays, for atotal of $16,000. Assuming 5% interest, what uniform annual investment will he have to make on 

girl’s 8
th

 through 17
th

 birthdays?     

 

2- Compute the value of D&E in the diagram. At an interest rate of 10%. 

 

 

 

5.The operating costs of a small electric generating unit are expected to remain the same ($150,000 per year) if the 

effects of inflation are not considered. The best estimates indicate that the annual real ( inflation-free) rate of interest 

will be 4% and the annual inflation e is 8%. If the generator is to be used 4 more years, what is the present 

equivalent of its operating costs? Solve using  



i) Constant dollar analysis. 

ii) Actual dollar analysis.  

6)-A large heat treating oven (with appurtenances) for powder-coating automobile frames and large pieces of 

furniture was purchased for $60,000.The estimated operating costs, maintenance costs, and salvage values are 

shown below. 

Year Operating 

Cost,$ 

Maintenance 

Cost,$ 

Salvage 

Value, $ 

1 --15,000 -3000 35.000 

2 -17,000 -3000 30.000 

3 -19,000 -3000 25.0000 

4 -21,000 -3000 20,000 

5 -23,000 -3000 15,000 

Assuming the interest rate is 10%, determine: 

i) The economic service life and the associated annual worth 

ii) Determine the marginal total cost of the oven. 

                                                               G O O D         L U C K 

Note: A table of formulae are on the back of the questions if you need. 

 Single Payment formulas: 

 Compound amount:            F = P (1+i)
n
 = P (F/P,i,n) 

 Present worth:  P = F (1+i)
-n

 = F (P/F,i,n) 

 Uniform Series Formulas: 

 Compound Amount: F  = A{[(1+i)
n
 –1]/i}   = A (F/A,i,n) 

Sinking Fund:         A = F {i/[(1+i)
n
 –1]}  = F (A/F,i,n) 

 Capital Recovery      A  = P {[i(1+i)
n
]/[(1+i)

n
 – 1] = P (A/P,i,n) 

 Present Worth:P  = A{[(1+i)
n
 – 1]/[i(1+i)

n
]}  = A (P/A,i,n)  

 Arithmetic Gradient Formulas: 

 Present Worth P  = G {[(1+i)
n
 – i n – 1]/[i

2
 (1+i)

n
]}    = G (P/G,i,n) 

 Uniform Series A  = G {[(1+i)
n
 – i n –1]/[i (1+i)

n
 – i]}  = G (A/G,i,n)   

 Geometric Gradient Formulas:  

 If i  g,      P   = A {[1 – (1+g)
n
(1+i)

-n
]/(i-g)} = A (P/A,g,i,n) 

 If i = g,         P  = A [n (1+i)
-1

]   = A (P/A,g,i,n) 

 Nominal interest rate per year, r : the annual interest rate without considering the effect of any 

compounding   

 

 Effective interest rate per year, ia: 

 ia = (1 + r/m)
m

 – 1 = (1+i)
m

 – 1 with i = r/m 

 Continuous compounding, : 

   r – one-period interest rate, n – number of periods 

  (P/F,r,n)
inf

= e
-rn

  



  (F/P,r,n)
inf

= e
rn 
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problem1. 

A man wants to help provide a college education for his young daughter. He can afford toinvest $600/yr for the next 

4 years, beginning on the girl’s fourth birthday.He sishes to give his daughter $4000 on her 18
th

,19
th

,20
th

 , and 21
st
 

birthdays, for atotal of $16,000. Assuming 5% interest, what uniform annual investment will he have to make on 

girl’s 8
th

 through 17
th

 birthdays?     

 

Solution 

 

 

problem2-  

Compute the value of D&E in the diagram. At an interest rate of 10%. 

 



Solution 

 

 

Solution: 

 

 

Solution 



 

 

 

Benefit to cost ratio 

 



For alternative A 

EUACA = 10000x(A/P,10%,2) = 10000x0.5762 =5762 

EUABA = 6000 + 1000 (A/F,10%,2) = 6000 +1000x0.4762 =6476.2 

EUABA/EUACA= 6476.2/5762=1.12395 

For alternative B 

EUACB = 15000x(A/P,10%,3) + 2000  (A/F,10%,3) = 15000x0.4021+2000x0.3021 

=6031.5+604.2=6635.7 

EUABB = 10000 

 EUABB/EUACB= 10000/6635.7 =1.507 

For alternative C 

EUACC = 12000x(A/P,10%,4) = 12000x0.3155 =3786 

EUABC = 5000 + 3000 (A/F,10%,4) = 5000 +3000x0.2155 =5646.5 

EUABC/EUACC = 5646.5/3786 =1.4914 

Choose B 

5.The operating costs of a small electric generating unit are expected to remain the same ($150,000 per year) if the 

effects of inflation are not considered. The best estimates indicate that the annual real ( inflation-free) rate of interest 

will be 4% and the annual inflation e is 8%. If the generator is to be used 4 more years, what is the present 

equivalent of its operating costs? Solve using  

i) Constant dollar analysis. 

ii) Actual dollar analysis.  

Problem # 5 

Using constant  

P = A(P/A, 4%,4) 

P = 150000 * 3.6299 = $ 544485 

Using Actual dollar 

i = Exact: i = i’ + f + i’ f = 12.32 % 

 If i  g,      P   = A {[1 – (1+g)n(1+i)-n]/(i-g)} = A (P/A,g,i,n) 

 If i f,      P   = A(1+f)  {[1 – (1+f)n(1+i)-n]/(i-f)} = A (P/A,f,i,n) 

P = 150000 *1.08 *  3.361  = $ 544484.  

 

6)-A large heat treating oven (with appurtenances) for powder-coating automobile frames and large pieces of 

furniture was purchased for $60,000.The estimated operating costs, maintenance costs, and salvage values are 

shown below. 



Year Operating 

Cost,$ 

Maintenance 

Cost,$ 

Salvage 

Value, $ 

1 --15,000 -3000 35.000 

2 -17,000 -3000 30.000 

3 -19,000 -3000 25.0000 

4 -21,000 -3000 20,000 

5 -23,000 -3000 15,000 

Assuming the interest rate is 10%, determine: 

i) The economic service life and the associated annual worth 

ii) Determine the marginal total cost of the oven. 
 

 
 

Year Market 

value 

Loss in 

Market 

value 

Foregone 

interest 

Operati

ng 

Cost,$ 

Maintenance 

Cost,$ 

Salvage 

Value, $ 

Total 

Recovery 

Cost 

0 $60000       

1 35.000 -$25000 -$6000 --15,000 -3000 35.000 -$49000 

2 30.000 -$5000 -$3500 -17,000 -3000 30.000 -$28500 

3 25.0000 -$5000 -$3000 -19,000 -3000 25.0000 --$30000 

4 20,000 -$5000 -$2500 -21,000 -3000 20,000 -$31500 

5 15,000 -$5000 -$2000 -23,000 -3000 15,000 --$33000 

 

The life cost of one year is 49000 

The EUAC for two years is = (49000+28500/(1+i))*(A/P,10%,2)= (49000+28500/(1+i))*5762= (49000 

+25909)*0.5762=-$43162.6 

The EUAC for three years is = (49000+28500/(1+i)+30000*(1+i)
-2

)* A/P,10%,3)=  (49000 +25909+ 

35.3474)*0.4021=-$40090.3 

The EUAC for four years is = (49000+28500/(1+i)+30000*(1+i)
-2

)*+31500*(1+i)
-3

)( A/P,10%,4)=  (49000 +25909+ 

35.3474+23666.3)*0.3155=-$38922 

The EUAC for five years is = (49000+28500/(1+i)+30000*(1+i)
-2

)*+31500*(1+i)
-3

+33000*(1+i)
-4

)( A/P,10%,5)=  

(49000 +25909+  35.3474 +23666.3+22539.4)*0.2638=-$38409 

Economic life is 5 years 

 

 

 



 

Year Market 

value 

EUAC of 

Capital 

recovery 

Foregone 

interest 

Operati

ng 

Cost,$ 

Maintenance 

Cost,$ 

Salvage 

Value, $ 

Total 

Recovery 

Cost 

0 $60000       

1 35.000 -$25000 -$6000 --15,000 -3000 35.000 -$49000 

2 30.000 -$5000 -$3500 -17,000 -3000 30.000 -$28500 

3 25.0000 -$5000 -$3000 -19,000 -3000 25.0000 --$30000 

4 20,000 -$5000 -$2500 -21,000 -3000 20,000 -$31500 

5 15,000 -$5000 -$2000 -23,000 -3000 15,000 --$33000 

For one year 

EUAC of  Capital recovery for one year = -$60000*(A/P,10%,1) +$ 35000*(A/F,10%,1) 

=-$ 66000+$ 35000 =-$31000 

EUAC of  Capital recovery for two years =-$ 60000*(A/P,10%,2) + $ 30000*(A/F,10%,2) 

 

=-$ 60000*0.5762                +$ 30000*   0.476 =-$ 20292 

EUAC of  Capital recovery for three years = -$60000*(A/P,10%,3) +$ 25000*(A/F,10%,3) 

=-$ 60000*0.4021   +$25000*    0.3021=-$16573.5 

EUAC of  Capital recovery for four years =-$ 60000*(A/P,10%,4) +$ 20000*(A/F,10%,4) 

=-$ 60000*0.3155 +$20000*   0.2155=-$14620 

 

EUAC of  Capital recovery for five  years =-$ 60000*(A/P,10%,5) +$ 15000*(A/F,10%,5) 

=-$ 60000*0..2638 +$15000*     0.1638 =-$13371 

Year Market 

value 

EUAC of 

Capital 

recovery 

Operati

ng 

Cost,$ 

Maintenance 

Cost,$ 

Total 

EUAC 

0 $60000     

1 35.000 -$31000 --15,000 -3000 -$49000 

2 30.000 -$20292 -17,000 -3000 -$40292 

3 25.0000 -$16573.5 -19,000 -3000 --$38573 

4 20,000 -$14620 -21,000 -3000 -$38620 

5 15,000 -$13371 -23,000 -3000 --$39391 

 

 



Year Market 

value 

EUAC of 

Capital 

recovery 

EUAC 

OP cost,$ 

Maintenance 

Cost,$ 

Total 

EUAC 

0 $60000     

1 35.000 -$31000 --15,000 -3000 -$49000 

2 30.000 -$20292 -15,932.4 -3000 -$39224.4 

3 25.0000 -$16573.5 -16873.2 -3000 --$36446.7 

4 20,000 -$14620 -17636 -3000 -$35256 

5 15,000 -$13371 -18620 -3000 --$34991 

Economic life is 5 years 

 

 


