Eng. Economics

Problem 1: Eng. Economics [P0206120150] 
The fixed costs of a company are $500,000 per year. Variable costs are 50% of sales. If the annual sales amount to $750,000, what is the annual profit or loss? 

[image: image1.wmf]$125,000 loss [image: image2.png]



[image: image3.wmf]$50,000 loss [image: image4.png]



[image: image5.wmf]$125,000 profit [image: image6.png]



[image: image7.wmf]$250,000 profit [image: image8.png]



Solution: 

[image: image9.png]profit =income — (variable costs + fixed costs)
750,000 - ((0.5)($750, 000)+ $500, 000!
= —$125000 (§125,000 loss)





The answer is A.
Problem 2: Eng. Economics [P0206120151] 
What is most nearly the present worth of $27,000 due in 6 years if the interest rate is 13% per year, compounded semi-annually? 

[image: image10.wmf]$4000 [image: image11.png]



[image: image12.wmf]$6000 [image: image13.png]



[image: image14.wmf]$13,000 [image: image15.png]



[image: image16.wmf]$24,000 [image: image17.png]



Solution: 
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The answer is C.
Problem 3: Eng. Economics [P0206120152] 
An interest rate is quoted as 7.5% compounded quarterly. What is most nearly the effective annual interest rate? 

[image: image19.wmf]7.5% [image: image20.png]



[image: image21.wmf]7.7% [image: image22.png]



[image: image23.wmf]9.2% [image: image24.png]



[image: image25.wmf]15% [image: image26.png]



Solution: 
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The answer is B.
Problem 4: Eng. Economics [P0206120153] 
An annuity of $5600 is paid each year for 10 years. The payment is made at the year’s end. If the interest rate is 10%, what is most nearly the present worth of the 10 payments? 

[image: image28.wmf]$910 [image: image29.png]



[image: image30.wmf]$14,500 [image: image31.png]



[image: image32.wmf]$34,400 [image: image33.png]



[image: image34.wmf]$56,000 [image: image35.png]



Solution: 

[image: image36.png][La+010*° -1

{10.10)2+0.10"°|
34,410 ($34, 400)





The answer is C

Problem 5: Eng. Economics [P0206120155] 
You can either pay $7000 now for an asset or pay $1300 down and $850 at the end of each year for 10 years. What is the effective annual interest rate for the time-payment series? 

[image: image37.wmf]4% [image: image38.png]



[image: image39.wmf]7% [image: image40.png]



[image: image41.wmf]8% [image: image42.png]



[image: image43.wmf]10% [image: image44.png]



Solution: 

[image: image45.png]Py = $1300+$850(P/ A, i, n)



  

Assume the two alternatives are equivalent to solve for the effective annual interest rate of option B. 

[image: image46.png]#7000 =3 1500+ 385U/ A1, n)
P/Ai N =671





Use the factor tables to find what interest rate has a P/A factor of 6.71 at 10 years. 

i = 8% 

The answer is C.
Problem 6: Eng. Economics [P0206120156] 
A perpetual-life project calls for investing $200,000 now and an equal amount 5 years from now.  What is most nearly the capitalized cost of the project at an interest rate of 6%? 

[image: image47.wmf]$8300 [image: image48.png]



[image: image49.wmf]$59,000 [image: image50.png]



[image: image51.wmf]$350,000 [image: image52.png]



[image: image53.wmf]$790,000 [image: image54.png]



Solution: 

The capitalized cost is the present worth of a project with an infinite life. 

[image: image55.png]C+FPEIF, )

200, 000 + (§200, 000) (P / F, 6% , 5|
= (8200, 000)(1+0.7473)

349, 460 ($350, 000)





The answer is C.
Problem 7: Eng. Economics [P0206120157] 
A $15,000 drill press will be depreciated over 10 years by the straight-line method. If the salvage value is $2800, what percentage of the initial book value is the annual depreciation? 

[image: image56.wmf]8.1% [image: image57.png]



[image: image58.wmf]10% [image: image59.png]



[image: image60.wmf]12% [image: image61.png]



[image: image62.wmf]14% [image: image63.png]



Solution: 
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The answer is A.
Problem 8: Eng. Economics [P0206120158] 
If a new tool shed costs $1000, has a salvage value of $200 at the end of eight years, requires annual maintenance of $15, and has a minimum return-on-investment of 20%, what is most nearly the present worth? 

[image: image65.wmf]–$1100 [image: image66.png]



[image: image67.wmf]–$1000 [image: image68.png]



[image: image69.wmf]–$600 [image: image70.png]



[image: image71.wmf]–$60 [image: image72.png]



Solution: 

[image: image73.png]— LA SFIR LN = Amaintenance (F/ AL 1)
—$1000 + (§200)(P/ F, 20%, 8) - (§15)(P/ A 20%, 8]
—$1000 + (§200)(0.2326) - ($15)(3.8372)

~$1011 (—$1000)





The answer is B.

Problem 9: Eng. Economics [P0206120159] 
What is the maximum profit for the profit-versus-production function given below? P is profit in dollars and x is units of production. 

[image: image74.png]P = $200, 000 - 0.1x —




[image: image75.wmf]$200,000 [image: image76.png]



[image: image77.wmf]$240,000 [image: image78.png]



[image: image79.wmf]$290,000 [image: image80.png]



[image: image81.wmf]$310,000 [image: image82.png]



Solution: 

Since the x terms are negative, as x increases, P decreases.  Therefore, Pmaximum occurs at x = 0. 

 [image: image83.png]


 

The answer is A.
Problem 10: Eng. Economics [P0206120160] 
An investment costs $8000 and will have a 10% salvage value in 5 years. Maintenance is $1000 per year, and annual property taxes are 1% of the original cost. The interest rate is 10%. What is most nearly the present worth of all costs? 

[image: image84.wmf]–$12,600 [image: image85.png]



[image: image86.wmf]–$11,600 [image: image87.png]



[image: image88.wmf]–$11,300 [image: image89.png]



[image: image90.wmf]–$8000 [image: image91.png]



Solution: 

[image: image92.png]—CHSWEIR LN = Ay +ApT [IFIA D, N
—$8000-+ (0.10)(§8000) (P /F, 10%, 5] — (§1000 + (0.01)(§8000)) (P /4, 10%, 5
~$8000 + (§800) (0.6209) ~ (§1080) (3.7908)

—$11,597 (—$11 600)





The answer is B.

Problem 11: Eng. Economics [E0212130004] 
A lender charges 7% simple interest on a $120,000 loan. A single balloon payment is required to pay off the loan at the end of 5 yr. How much is the balloon payment? 

[image: image93.wmf]$48,000 [image: image94.png]



[image: image95.wmf]$128,000 [image: image96.png]



[image: image97.wmf]$168,000 [image: image98.png]



[image: image99.wmf]$169,000 [image: image100.png]



Solution: 

The balloon payment will be the future worth of the present amount plus interest compounded over the 5 years. 

[image: image101.png]Fo=P+i)

- ($120,000)(1+ 0,07
168,306 ($168, 000}





The answer is C.
Problem 12: Eng. Economics [E0212130009] 
A piece of machinery has an installed cost of $100,000 and has an annual maintenance cost of $8,000. It will replace an obsolete piece of machinery with an annual maintenance cost of $14,000. The new equipment will increase production resulting in an additional annual return of $26,000. If the annual interest rate is 8%, in how many years will the equipment pay for itself? 

[image: image102.wmf]2.9 years [image: image103.png]



[image: image104.wmf]3.7 years [image: image105.png]



[image: image106.wmf]4.7 years[image: image107.png]



[image: image108.wmf]8.2 years[image: image109.png]



Solution: 
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The answer is B.
Problem 13: Eng. Economics [P0302200152] 
A machine shop is looking to buy a mill that will cost $500,000 in 2 years. They have decided to deposit 50% of their monthly profits into an account that pays an annual interest rate of 12%. Assuming the profit the shop makes each month does not vary, what is most nearly the minimum monthly profit the shop must make to attain their goal? 

[image: image112.wmf]$69,000 per month [image: image113.png]



[image: image114.wmf]$45,000 per month[image: image115.png]



[image: image116.wmf]$37,000 per month [image: image117.png]



[image: image118.wmf]$19,000 per month [image: image119.png]



Solution: 

This is a uniform-series sinking-fund problem. 

F = $500,000 

n = 24 months 

[image: image120.png]1% =0.01 per month
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[image: image122.png]profit = 24 = {2)(318, 550}
$37,100 per month ($37,000 per month)





The answer is C.

Problem 14: Eng. Economics [P0302200153] 
A reactor is purchased by a chemical plant. It is estimated that maintenance on the reactor will cost $5000 the first year and increase by $2000 each year after that. Approximately how much must be deposited in an account that pays 6% interest when the reactor is purchased to pay for maintenance over the next 5 years? 

[image: image123.wmf]$9000 [image: image124.png]



[image: image125.wmf]$12,000 [image: image126.png]



[image: image127.wmf]$22,000 [image: image128.png]



[image: image129.wmf]$37,000 [image: image130.png]



Solution: 

[image: image131.png](FlA bax, o)+0C(F/ G, bk, o)




  

From a 6% interest table, 

[image: image132.png](PIA B3, 5)=4a.2lea
P/ G, 6%, 5) = 7.9345



  

[image: image133.png]= {35 000){4.2124)+ (32000){7.3545]
36,931 ($37,000)





The answer is D.

Problem 15: Eng. Economics [P0302200154] 
To improve the current packaging line, the purchase of one of three drumming machines, A, B, or C, is considered. The cost and annual benefits of each machine are given in the following table. 

	
	machine A 
	machine B 
	machine C 

	initial cost 
	$20,000 
	$35,000 
	$15,000 

	yearly reduction in costs 
	$5000 
	$11,000 
	$5000 

	yearly operating expense 
	$3000 
	$6000 
	$8000 

	life expectancy (years) 
	12 
	15 
	10 

	salvage value 
	$2000 
	$3500 
	$0 


The company may also do nothing and leave funds in an account that pays 8% interest. Which of the following actions should the company take? 

[image: image134.wmf]purchase machine C [image: image135.png]



[image: image136.wmf]purchase machine A [image: image137.png]



[image: image138.wmf]leave funds in the account [image: image139.png]



[image: image140.wmf]purchase machine B [image: image141.png]



Solution: 

Neither the initial cost nor output benefits are fixed, so the economic criterion is to maximize the equivalent uniform annual benefit (EUAB) minus the equivalent uniform annual cost (EUAC). 

To determine the EUAB, 

The annual worth of the salvage value is found by multiplying by the discount factor (A/F, i%, n), where i is 8% and n is the life expectancy. (A/F,i%, n)= [image: image142.png]


, or the factor value may be obtain from the Factor Table. 

[image: image143.png]Asalvage =  salvage 1A/ F,1%8,n)




For machine A: [image: image144.png]Asalvage = $2000 (A F,8%,12) = §2000(0.0527) = §105.4




For machine B: [image: image145.png]Asalvage = $3500 (A/ F,8%,15) = §3500(0.0368) = §128.8




For machine C: [image: image146.png]Asalvage = $0 [A/ F,8%,10) = $0(0.0630





	
	machine A 
	machine B 
	machine C 
	do nothing 

	materials and labor/yr 
	$5000 
	$11,000 
	$5000 
	$0 

	salvage value (A/F, 8%, 10) 
	$105 
	$129 
	$0 
	$0 

	EUAB 
	$5105 
	$11,129 
	$5000 
	$0 


----- 

To determine the EUAC, 

The annual cost is found by multiplying by the discount factor (A/P, i%, n), where i is 8% and n is the life expectancy. (A/P,i%, n)=[image: image147.png]i+




, or the factor value may be obtain from the Factor Table. 

[image: image148.png]



For machine A: [image: image149.png]20000(A/F,8%,12) = $20000(0.1327) = $2654




For machine B: [image: image150.png]35000(A/F,8%,15) = $35000(0.1168) = $4088




For machine C: [image: image151.png]15000({A/F,8%,10) = $15000 (0.1490) = $§2235




	
	machine A 
	machine B 
	machine C 
	do nothing 

	initial cost (A/P, 8%, 10) 
	$2654 
	$4088 
	$2235 
	$0 

	operating expense 
	$3000 
	$6000 
	$8000 
	$0 

	EUAC 
	$5654 
	$10,088 
	$10,235 
	$0 

	(EUAB – EUAC) 
	$549 
	$1041 
	$5235 
	$0 


Machine B purchase would result in a positive (EUAB - EUAC), whereas Machine A and C would result in a negative (EUAB - EUAC), therefore the company should take Machine B. 

The answer is D.

Problem 16: Eng. Economics [P0302200155] 
A shop installs an oil collection system to reduce waste. The collector installed has an initial cost of $1500 and results in an annual savings of $400. If the expected lifetime of the collector is 5 years and capital was borrowed at a yearly interest rate of 10%, what is most nearly the benefit-cost ratio for this system? 

[image: image152.wmf]0.55 [image: image153.png]



[image: image154.wmf]1.0 [image: image155.png]



[image: image156.wmf]1.2 [image: image157.png]



[image: image158.wmf]2.0 [image: image159.png]



Solution: 

There are four ways to solve this problem. You may use present worth analysis, annual cash flow, rate of return, or benefit-cost ratio. Benefit-cost ratio (B/C) is the easiest. Using that, determine the present worth, PW, of the collector. 

PW of cost = $1500 

PW of benefits = $400(P/A, 10%, 5) 

From a 10% interest table, 

(P/A, 10%, 5) = 3.7908 

PW of benefits = ($400) (3.7908) = $1516 

[image: image160.png]PW of benefits _ 31516
PN of cost - $1500
-1.011 (L.0!




The answer is B.

Problem 17: Eng. Economics [P0302200156] 
An engineer deposits 15% of his salary in a pension fund every year on January 1st. After working for the company for 40 years, the engineer collects $2,000,000 on December 31st of the 40th year. Assuming the engineer’s salary was fixed and the account earned 8% interest, what was the engineer’s annual salary? 

[image: image161.wmf]$25,000 [image: image162.png]



[image: image163.wmf]$35,000 [image: image164.png]



[image: image165.wmf]$52,000 [image: image166.png]



[image: image167.wmf]$82,000 [image: image168.png]



Solution: 

[image: image169.png]n = a0years




  

[image: image170.png]15% of salary

F{A/F,r,n)



  

From the 8% interest table, 

[image: image171.png]


  

[image: image172.png]15% of salary = {32, 000, 000}{0.0033)
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The answer is C.

Problem 18: Eng. Economics [P0404140096] 
A scanner is served by high-voltage electric lines. The total cost of the lines, C, is given by 

[image: image174.png]=
C=F+tl+%



  

t is the thickness of insulation on the lines, F is a fixed cost independent of insulation, tI is the cost of the insulation, and [image: image175.png]


is the cost of leakage through the insulation. What thickness of insulation will give the lowest cost? 

[image: image176.wmf]

 INCLUDEPICTURE "http://ppi2pass.com/img/problems/P0404140096_answerA1.png" \* MERGEFORMATINET [image: image177.png]




 INCLUDEPICTURE "http://ppi2pass.com/img/pz/spacer.gif" \* MERGEFORMATINET [image: image178.png]
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 INCLUDEPICTURE "http://ppi2pass.com/img/problems/P0404140096_answerB1.png" \* MERGEFORMATINET [image: image180.png]Feg





 INCLUDEPICTURE "http://ppi2pass.com/img/pz/spacer.gif" \* MERGEFORMATINET [image: image181.png]
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 INCLUDEPICTURE "http://ppi2pass.com/img/problems/P0404140096_answerC1.png" \* MERGEFORMATINET [image: image183.png]VI





 INCLUDEPICTURE "http://ppi2pass.com/img/pz/spacer.gif" \* MERGEFORMATINET [image: image184.png]
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 INCLUDEPICTURE "http://ppi2pass.com/img/problems/P0404140096_answerD1.png" \* MERGEFORMATINET [image: image186.png]




 INCLUDEPICTURE "http://ppi2pass.com/img/pz/spacer.gif" \* MERGEFORMATINET [image: image187.png]



Solution: 

To find the thickness, t, that gives the lowest value for C, first take the partial derivative of C with respect to t. 

[image: image188.png]


  

When the derivative is equal to zero, the cost will be minimum. Solving for t, 

[image: image189.png]



The answer is A.

Problem 19: Eng. Economics [P0404140097] 
A bond that pays no periodic interest is called a zero-coupon bond. A $10,000 zero-coupon bond is purchased today for $4000. It will mature in ten years. Its rate of return is most nearly 

[image: image190.wmf]0.0% [image: image191.png]



[image: image192.wmf]9.6% [image: image193.png]



[image: image194.wmf]25% [image: image195.png]



[image: image196.wmf]250% [image: image197.png]



Solution: 

Future worth (F), present worth (P), number of years (n), and annual interest rate (i) are related by the equation 

P(1 + i)n = F 

Insert the known values and solve for i. 

($4000)(1 + i)10 = $10,000 
i  (9.6%) = 0.0959  

The answer is B.
Problem 20: Eng. Economics [P0404140098] 
A bond that pays no periodic interest is called a zero-coupon bond. A $10,000 zero-coupon bond is purchased today for $4000, and it matures in ten years. If the buyer's minimum attractive rate of return is 8%, the net present worth of the bond is most nearly 

[image: image198.wmf]$600 [image: image199.png]



[image: image200.wmf]$4000 [image: image201.png]



[image: image202.wmf]$6000 [image: image203.png]



[image: image204.wmf]$10,000 [image: image205.png]



Solution: 

Net present worth (Pnet), present worth (P), future worth (F), number of years (n), and minimum attractive annual interest rate (i) are related by the equation 

Pnet = F (1 + i)-n - P 

Insert the known values and solve. 

Pnet = ($10,000)(1 + 0.08)-10 - $4000 
  = $632    ($600) 

The answer is A.

Problem 21: Eng. Economics [P0404140099] 
A bond that pays no periodic interest is called a zero-coupon bond. A $10,000 zero-coupon bond is purchased today for $4000, and it matures in ten years. If the expected annual rate of inflation is 4% and the buyer's unadjusted minimum attractive annual rate of return is 8%, the inflation-adjusted net present worth of the bond is most nearly 

[image: image206.wmf]−$870 [image: image207.png]



[image: image208.wmf]$600 [image: image209.png]



[image: image210.wmf]$2760 [image: image211.png]



[image: image212.wmf]$4050 [image: image213.png]



Solution: 

First, find the interest rate corrected for inflation, i′. e is the expected annual rate of inflation and i is the buyer's unadjusted minimum attractive rate of return. 

i′ = i + e + ie 
 = 0.08 + 0.04 + (0.08)(0.04)  
 = 0.1232  

Now, use the value of i′ to find the adjusted net present worth, Pnet. F is the future worth, P is the present worth, and n is the number of years. The relationship among these is given by the equation 

Pnet = F(1 + i′)-n - P 

Insert the known values and solve for Pnet. 

Pnet = ($10,000)(1 + 0.1232)-10 - $4000 
 = -$871    (-$870)  

The answer is A.
Problem 22: Eng. Economics [P0404140100] 
Each member of a three-person field crew is paid $20 per hour. The same work could be done by a machine that costs $100,000 and is operated by one person who would be paid $30 per hour. Assume that the life of the machine is five years and that there is 1500 hr of field work per year. The minimum attractive rate of return is 20%. The present net equivalent value of the machine is most nearly 

[image: image214.wmf]$35,000 [image: image215.png]



[image: image216.wmf]$100,000 [image: image217.png]



[image: image218.wmf]$125,000 [image: image219.png]



[image: image220.wmf]$135,000 [image: image221.png]



Solution: 

The present net equivalent value, P', can be found by the equation 

P′ = (P / A, i, n)A - P 

P is the machine's present worth, A is the machine's annual net equivalent value, i is the minimum attractive annual rate of return, and n is the number of years. 

First calculate the A-value. The hourly cost without the machine is $60 (three workers at $20 each). The hourly cost with the machine is $30, saving $30 per hour. There is 1500 hr of work each year, so the machine's annual net value is ($30/hr)(1500 hr) or $45,000. 

Then, insert the known values and solve for P'. (P/A, 20%, 5) is found from a table of compound interest factors for an interest rate of 20% and five periods, and has a value of 2.99. 

P′ = (P / A, 20%, 5)A - P 
 = (2.99)($45, 000) - $100,000  
 = $34,   ($35, 000) 600  

The answer is A.

Problem 23: Eng. Economics [P0404140101] 
Each member of a three-person field crew is paid $20 per hour. The same work could be done by a machine that costs $100,000 and is operated by one person who would be paid $30 per hour. Assume that the life of the machine is five years and that there is 1500 hr of field work per year. The minimum attractive rate of return is 20%. The benefit-cost ratio of the machine is most nearly 

[image: image222.wmf]0.7 [image: image223.png]



[image: image224.wmf]1.3 [image: image225.png]



[image: image226.wmf]2.3 [image: image227.png]



[image: image228.wmf]can't be determined because there is no annual cost [image: image229.png]



Solution: 

A benefit-cost ratio is calculated by the equation 

[image: image230.png]S _ _uniform netannual benefits Eal
T = Znnual equivalent of initial cost ~ (AR, 1, n)P



  

A is the machine's annual net equivalent value, P is its present worth, i is the minimum attractive annual rate of return, and n is the number of years the machine will be beneficial. 

First calculate the A-value. The hourly cost without the machine is $60 (three workers at $20 each). The hourly cost with the machine is $30, saving $30 per hour. There is 1500 hr of work each year, so the machine's annual net value is ($30/hr)(1500 hr) or $45,000. 

Then, insert the known values and solve for B/C. (A/P, 20%, 5) is found from a table of compound interest factors for an interest rate of 20% and five periods, and has a value of 0.334. 

[image: image231.png]Ol

—
(AP, 20%, SIP
$45 000
~10.334](8100, 000]
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The answer is B.

Problem 24: Eng. Economics [P0404140102] 
Each member of a three-person field crew is paid $20 per hour. The same work could be done by a machine that costs $100,000 and is operated by one person who would be paid $30 per hour. Assume that the life of the machine is five years. The minimum attractive rate of return is 20%. The minimum number of hours of field work per year that would justify purchase of the machine is most nearly 

[image: image232.wmf]130 hr [image: image233.png]



[image: image234.wmf]670 hr [image: image235.png]



[image: image236.wmf]1100 hr [image: image237.png]



[image: image238.wmf]1500 hr [image: image239.png]



Solution: 

To find the break-even point, calculate the additional net cost of operating the crew for five years, and set that amount equal to the initial cost of the machine. 

 C = P     
(P / A, i, n)A = $100, 000 

C is the additional cost of the crew, P is the machine's present worth, A is its annual net equivalent value, i is the minimum attractive annual rate of return, and n is the number of years. 

(P/A, 20%, 5) is found from a table of compound interest factors for an interest rate of 20% and five periods, and has a value of 2.991. 

A is equal to the difference in hourly cost times the number of hours of work each year. The hourly cost without the machine is $60 (three workers at $20 each). The hourly cost with the machine is $30, saving $30 per hour. So A is equal to $30 per hour times N, where N is the number of hours of work each year. 

Insert the known values into the original equation and solve for N. 

(P / A, 20%, 5)A = $100, 000  
(2.991)($30 / hr)N = $100, 000 
         (1100hr) = 1114 hr  

The answer is C.

Problem 25: Eng. Economics [P0404140103] 
Three people are starting a communications service business. They expect to have net operating losses of $120,000 per year for the first two years, followed by net operating profits of $240,000 per year for the next eight years. The minimum attractive rate of return is 18%. The net present worth of the expected cash flow is most nearly 
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Solution: 

The net present worth is the present worth of the profits, Pprofit, minus the present worth of the losses, Ploss. These can be calculated separately. 

The present worth of the losses can be found with the equation 

Ploss = (P / A, i, n)Aloss 

i is the minimum attractive annual rate of return and n is the number of years. (P/A, 18%, 2) is found from a table of compound interest factors for an interest rate of 20% and two periods, and has a value of 1.5278. Inserting the known values gives 

Ploss = (P / A, 18%, 2)Aloss 
 = (1.5656)($120,   000) 
 = $187, 872   

The present worth of the profits can be calculated in two steps. First consider what the "present worth" of the profits will be from the point of view of someone two years in the future. Call this P'. This amount is computed by the equation 

Ploss = (P / A, i, n)Aprofit 

(P / A, 18%, 8) is found from a table of compound interest factors for an interest rate of 18% and eight periods, and has a value of 4.0776. Aprofit is $240,000. Thus P' = (4.0776)($240,000). 

From the point of view of the present year, however, P' is actually the future worth of the profits. To find the true present worth of the profits, given their worth in two years, use the equation 

Pprofit = (P /F, i, n)F 

n equals 2. (P/F, 18%, 2) has a value of 0.7182. F equals P'. Inserting the known values gives 

Pprofit = (P / F, 18%, 2)(P / A, 18%, 8)Aprofit 
= (0.7182)(4.0776)($240, 000)    
= $702, 848    

The net present worth of the expected cash flow is 

Pprofit - Ploss = $702, 848 - $187, 872 
=        ($500, 000) $514,976 

The answer is A.
Problem 26: Eng. Economics [P0404140106] 
A new medical instrument costs $50,000. Operating, maintenance, and repair costs are $10,000 for the first year, $25,000 for the second year, $40,000 for the third year, and $55,000 for the fourth year. The minimum attractive rate of return is 10%. If the medical instrument is kept for four years, the annual net equivalent cost is most nearly 
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Solution: 

The costs are $10,000 for the first year and increase by a gradient, G, of $15,000 each year after that. The annual net equivalent cost (ANEC) is 

ANECn = (A / P, i, n)(cost of instrument) + (maintenance for first year) + (A / G, i, n)(G) 

i is the minimum attractive rate of return, 10%, and n is the number of periods, 4. (A / P, 10%, 4) and (A / G, 10%, 4) are found from a table of compound interest factors. 

Inserting the known values and solving gives 

ANEC4 = (A / P, 10%, 4)($50, 000) + $10, 000 + (A / G, 10%, 4)($15, 000) 
= (0.3155)($50, 000) + $10,000 + (1.3812)($15, 000)    
=     ($46, 500) $46, 515 

The answer is D.

Problem 27: Eng. Economics [P0404140108] 
A new medical instrument costs $50,000. Operating, maintenance, and repair costs are $10,000 for the first year, $25,000 for the second year, $40,000 for the third year, and $55,000 for the fourth year. The minimum attractive rate of return is 10%. Company policy is to replace the instrument when it is three years old. The highest price that the company should be willing to pay for a one-year-old instrument is most nearly 

[image: image256.wmf]$0 [image: image257.png]



[image: image258.wmf]$20,800 [image: image259.png]



[image: image260.wmf]$33,300 [image: image261.png]



[image: image262.wmf]$35,000 [image: image263.png]



Solution: 

The annual net equivalent cost (ANEC) of the instrument is found with the equation 

ANECn = (A / P, i, n)(cost of instrument) + (maintenance for first year) + (A / G, i, n)(G) 
= (A / P, 10%, n)($50, 000) + $10, 000 + (A / G,    10%, n)($15, 000) 

First, solve for ANEC after three years. The values of the proportionality factors are found in compound interest factor tables. 

ANEC3 = (A / P, 10%, 3)($50, 000) + $10, 000 + (A / G, 10%, 3)($15, 000) 
= (0.4021)($50, 000) + $10,000 + (0.9366)($15, 000)    
=    $44, 155 

The value of ANEC for two years, omitting the first year, is given by the equation 

ANEC2 = (A / P, 10%, 2)P + $25, 000 + (A / G, 10%, 2)($15, 000) 

P is the cost of the one-year-old instrument. Inserting the values of the proportionality factors and solving gives 
ANEC2 = (0.5762)P + $25,000 + (0.4762)($15, 000) 
= (0.5762)P + $32, 140    

The break-even value for P is the one that makes ANEC2 and ANEC3 equal. 

ANEC 3 = ANEC2 
$44, 155 = (0.5762)P + $32, 140 

Solve for P. 

 ($20, 800) P = $20, 859 

The answer is B.
Problem 28: Eng. Economics [P0404150310] 
At the end of each month, Terry deposits $100 in a savings account that pays 6% annual interest compounded monthly. The balance in Terry’s account immediately after the twelfth payment is most nearly 
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Solution: 

The balance at the end of 12 months, F, is given by the equation 
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A is the payment per period (one month), n is the number of periods, and i is the interest rate per period. Since it is compounded monthly, a 6% annual rate is 
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 is found in a compound interest factor table and has a value of 12.3356. 
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The answer is C.

Problem 29: Eng. Economics [P0404150311] 
An amount of money is invested at an annual interest rate of 4%. After how many years will the investment have tripled? 
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Solution: 

The relationship between future worth, F, and present worth, P, is given by the formula 
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i is the interest rate, 4%, and n is the number of periods. The investment has tripled at the point when F is three times P. Set F equal to 3P and solve for the number of periods. 
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From a factor table, (F/P, 4%, n) equals 2.9987 when n equals 28, and 3.1187 when n equals 29. It takes 29 years for the investment to triple.

The answer is D.
Problem 30: Eng. Economics [P0404150312] 
Twenty-one equal end-of-year deposits are made into a savings account that pays 4% interest. Compute the amount of each deposit that will permit withdrawals of $10,000 at the ends of the eighteenth through twenty-first years, after which the account is empty. 
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Solution:  
The total future amount of money in the account, Ftot, is the difference between the money put into the account and the money taken out. By the end of the twenty-first year, Ftot will be zero. The money put into the account is the present worth of the equal deposits, multiplied by an F/A proportionality factor. Similarly, the money taken out is the present worth of the withdrawals times an F/A proportionality factor. 
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The answer is A.
Problem 31: Eng. Economics [P0404150313] 
Profits generated by ExcelSys Inc. were $10,000 for the first year and increased by $1000 each year. If the profits for five years of operation were invested at an 8% rate of return, how much money had accumulated at the end of the fifth year? 
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Solution: 

The total money at the end of the five-year period is the sum of two terms. The first involves the present worth of the $10,000 profits and the second handles the $1000 yearly increase. Both terms include an F/A proportionality factor, and the second term uses an A/G proportionality factor to account for the equal annual gradient. 
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The answer is D.

Problem 32: Eng. Economics [P0404150314] 
Development costs of a new product are estimated to be $70,000 per year for three years. Annual profits from the sale of the new product, estimated to be $80,000, will begin in the fourth year and continue for ten years. Using a rate of return of 20%, what is most nearly the present value of the venture? 
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Solution: 

The present value of the venture, P, is equal to the present worth of the profits minus the development costs. Both the profits and the development costs involve P/A proportionality factors since they are annual amounts, and the profits term also need to account for the first three years with no profits by using a P/F proportionality factor. 
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The answer is B.
Problem 33: Eng. Economics [P0404150426] 
An amount of money, P, is invested at an interest rate i per compounding period. F is the account balance after n compounding periods. Which formula relates F to P? 
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Solution: Future (F), present (P), annual (A), and gradient (G) amounts of money are related by proportionality factors. The expression for the factor depends on which quantity (F, P, A, or G) is given and which is sought. 

When P is given and F is sought, the proportionality factor is 
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F and P are related by 
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The answer is B.
Problem 34: Eng. Economics [P0404150427] 
A truck is purchased for $20,000. At the end of its five-year life its salvage value will be $2000. Using general straight line depreciation, the book value of the truck after three years will be 
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Solution: 

Over the entire five-year period, the truck will depreciate by a total amount of 
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Each year, the truck will depreciate by 
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After three years, the truck’s value will be 
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The answer is D.

Problem 35: Eng. Economics [P0404150428] 
A machine costs $10,000, has an estimated life of 10 years, and a scrap value of $1500. The owner of the machine wants to invest a uniform annual amount at the end of each of the 10 years, to cover the cost of its replacement. Assuming no inflation and an interest rate of 4%, the minimum annual investment is most nearly 
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Solution: 

The future worth, F, is given, and the annual amount of investment, A, is the quantity sought. The two quantities are related by the proportionality factor [image: image346.png]


, where i is the periodic interest rate and n the number of periods. 
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is found from a table of compound interest factors, and is 0.0833. 

F is the initial cost minus the scrap value. 
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The annual amount is 
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The answer is A.

Problem 36: Eng. Economics [P0404150429] 
An investment has infinite life. Its annual cost is $1400 for the first five years and $1600 per year thereafter. If the interest is 6% per annum, the present worth of the total amount invested is most nearly 
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Solution: 

The annual amount of investment, A, is given and the present worth, P, is sought. The two quantities are related by the proportionality factor [image: image359.png]


, where i is the periodic interest rate and n the number of periods. The factor formula and the factor values may be found in the Engineering Economics section of the FE Reference Handbook. 

The proportionality factor for the first five years and that for the sixth year and after have different values, but both are found from a table of compound interest factors. [image: image360.png]


 equals 4.212, and [image: image361.png]


 equals 16.667. 

The present worth is found by the equation 

[image: image362.png]15 I01A bR, S+ A5, o IFIA B%, )
$1400)(4.212) + (§1600)(16.667)
32564 ($30, 000)





The answer is C.

Problem 37: Eng. Economics [P0404150430] 
Interest on a debt is 12% per year compounded monthly. The effective annual interest rate is most nearly 
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Solution: 

The effective annual interest rate, i, is given by the equation 
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r is the rate per annum and k is the number of compounding periods per year. 

Substitute and solve for i. 
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The answer is B.
Problem 38: Eng. Economics [E0305010001] 
An amount F is accumulated by investing a single amount P for n compounding periods with an interest rate of i. Select the formula that relates P to F. 
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Solution:   For any investment, the future value, F, is a result of compounding of its present value, P, for n compound periods at an interest rate, i. 
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Rearranging to solve for P, [image: image386.png]il
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The answer is D.
Problem 39: Eng. Economics [E0305010002] 
At the end of each of the next ten years, a payment of $200 is due. At an interest rate of 6%, what is most nearly the present value of the payments? 
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Solution: 

The present value, P, of the equal annual payments can be determined by applying the discount factor for a uniform series. 
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Note that the discount factor could also be determined directly from a discount factor table with i = 6% and n = 10 yr. 

The answer is C.

Problem 40: Eng. Economics [E0305010003] 
The purchase price of an instrument is $12,000 and its estimated main​te​nance costs are $500 for the first year, $1500 for the second year, and $2500 for the third year. After three years of use the instrument is replaced; it has no salvage value. Us​ing a 10% interest rate, what is most nearly the present equivalent cost of the instrument? 
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Solution: 

The present equivalent cost can be determined using the discount factor tables, summing for the costs at each year. 
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Alternately, it can be seen that the maintenance costs for the three year period represent a uniform annual amount of $500, along with a uniform gradient amount of $1000 starting in year two. 

[image: image405.png]NPV

FP+AIP[A10%,3)+CIP/C,10%, 3)
=$12,000 + (§500) (2.4863) + (§1000)(2.3291)
=$15,572




The answer is B.

Problem 41: Eng. Economics [E0305010004] 
If an amount invested five years ago has doubled, what is the annual in​ter​est rate? 
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Solution: 

For any investment, the future value, F, is a result of compounding of its present value, P, for n compound periods at an interest rate, i. Thus, 
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Rearranging to solve for i, 
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The answer is D.
Problem 42: Eng. Economics [E0305010005] 
After a factory has been built near a stream, it is learned that the stream oc​casionally overflows its banks. A hydrologic study indicates that the prob​ability of flooding is about 1 in 8 in any one year, causing an average of $20,000 damage to the factory. A levee can be constructed to pre​vent flood damage at a cost of $54,000 and with a useful life of 30 yr. Money can be borrowed at 8% interest. What is most nearly the annual equivalent cost of the levee? 
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Solution: The present value of the levee can be converted to an annual equivalent cost using the discount factor tables. 
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The answer is D.
Problem 43: Eng. Economics [E0305010006] 
If $10,000 is borrowed now at 6% interest, approximately how much will remain to be paid after a $3000 payment is made four years from now? 
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Solution: 

The future value of a cash flow, F, can be determined by compounding using the discount factor. 
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The payment made at the end of the fourth year can be subtracted from this amount to find the remaining balance. 
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The answer is C.

Problem 44: Eng. Economics [E0305010007] 
A piece of machinery costs $20,000 and has an estimated life of 8 yr and a scrap value of $2000. Most nearly what uniform annual amount must be set aside at the end of each of the eight years for replacement if the interest rate is 4%? 
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Solution: 

Since the machine has a scrap value of $2000 at the end of the eighth year, this amount will be recovered, offsetting the cost of the replacement. Therefore, annual savings totaling $18,000 for the 8 yr period must be set aside. 

The uniform annual saving amount, A, can be determined from the future value of those savings, F, using the discount factors. 
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Note that the discount factor can also be found directly from tables. 

The answer is A.

Problem 45: Eng. Economics [E0305010008] 
The maintenance costs associated with a machine are $2000 per year for the first 10 yr, and $1000 per year thereafter. The machine has an infi​nite life. If interest is 10%, what is most nearly the present worth of the annual dis​bursements? 
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Solution: 

The present worth of the maintenance costs includes an amount attributed to the discrete payments in the first 10 yr, along with an additional amount for the infinite series of payments after the tenth year. The present value, P, of any uniform series is given by 
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For an infinite compounding period with i < 1, the present value approaches a limiting value. 
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Since the discount factors for uniform series are based on payments starting at the end of year one, the calculation can be simplified by considering the situation as an infinite series of annual payments equal to $1000, with an additional $1000 annual payment for each of the first ten years. 
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Alternately, evaluation of the discount factor formulas can be avoided by reading values directly from the discount factor table, using n = 100 to estimate the factor for the infinite series. 


The answer is A.
Problem 46: Eng. Economics [E0305010009] 
A manufacturing firm entered into a 10 yr contract for raw materials which required a payment of $100,000 initially and $20,000 per year be​gin​ning at the end of the fifth year. The company made unexpected profits and asked that it be allowed to make a lump sum payment at the end of the third year to pay off the remainder of the contract. Most nearly what lump sum is nec​essary if the interest rate is 8%? 
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Solution: 

In addition to the initial payment, the contract terms require six annual payments starting at the end of year five. The value of these annual payments at the start of year five (i.e., the end of year four) can be determined from the discount factor tables. 

[image: image463.png]Py =AFIALDN)
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Relative to the end of year three, this value represents the future value after one year. Applying the discount factor for n = 1, 

[image: image464.png]P3 =P4P/F, 8%, 1)
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The answer is A.

Problem 47: Eng. Economics [E0305010016] 
One of the two production units described in the table must be purchased. The minimum attractive rate of return is 12%. What is most nearly the equivalent annual cost difference between unit A and unit B? 

	
	unit A 
	unit B 

	initial cost ($) 
	16,000 
	30,000 

	life (yr) 
	8 
	15 

	salvage value ($) 
	2000 
	5000 

	annual operating cost ($/yr) 
	2000 
	1000 
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Solution: 

The equivalent cost for unit A and unit B is calculated by amortizing the initial cost in installments, subtracting the operating costs, and taking into account the present worth of the salvage value. For unit A, the equivalent annual cost is given by 
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For unit B, 
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The equivalent annual cost difference between unit A and unit B is 
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The answer is A

Problem 48: Eng. Economics [E0305010017] 
Tanks designed to hold a corrosive chemical are now being made of material A and have a life of 8 yr and an initial cost of $30,000. When these tanks are 4 yr old, they must be relined at a cost of $10,000. If the tanks could be made of material B, their life would be 20 yr and no relining would be necessary. If the minimum rate of return is 10%, what should most nearly be the initial cost of a tank made of material B to make it economically equiva​lent to the present tanks? 
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Solution: 

Since both tanks perform the same function but have unequal lives, their economic value can be compared using the annual cost method. This method assumes infinite renewal, that is, each alternative will be replaced by an identical twin at the end of its useful life. 
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To find the initial cost for a tank made with material B that makes this option economically equivalent to a tank made with material A, equate the annual costs of each option and solve for the present worth of tank B. 
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The answer is D.

Problem 49: Eng. Economics [E0305010018] 
What is most nearly the life-cycle cost of a reciprocating compressor with an initial cost of $120,000, an annual mainte​nance cost of $9000, a salvage value of $25,000, and a life of 6 yr? The minimum attractive rate of return is 10%. 
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Solution: 

The life-cycle cost can be calculated as the net present value assuming that the effective interest rate is equal to the minimum attractive rate of return (MARR). 

[image: image495.png]NFV =P+ AF[A L) =F(F[F, 0, n)
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The answer is B.

Problem 50: Eng. Economics [E0305010019] 
A punch press costs $100,000 initially, requires $10,000 per year in mainte​nance expenses, and has no salvage value after its useful life of 10 yr. With interest of 10%, the capitalized cost of the press is most nearly 
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Solution: 

The capitalized cost is the present worth if the press were assumed to have an infinite life. Capitalized cost is equal to the amount of money at t = 0 needed to perpetually support the press using only the earned interest. 

First determine the annual cost for the press over its useful life, then convert to the present value for an infinite life. 
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For the infinite life, the limiting value using the discount factor equation is 

[image: image505.png]=$262,700 ($260, 000)




The answer is D.

Problem 51: Eng. Economics [E0305010020] 
A utility is considering two alternatives for serving a new customer. Both plans provide 20 yr of service, but plan A requires one large initial investment, while plan B requires an additional invest​ment at the end of 10 yr. Neglecting salvage value and assuming interest at 8%, what is most nearly the pre​sent cost of both plans? 

	  
	Plan A 
	Plan B 

	initial investment ($) 
	50,000 
	30,000 

	investment at end of 10 years ($) 
	none 
	30,000 

	annual property tax and maintenance, years 1–10 ($) 
	800 
	500 

	annual property tax and maintenance, years 11–20 ($) 
	800 
	900 


[image: image506.wmf]plan A = $48,800; plan B = $49,300 [image: image507.png]



[image: image508.wmf]plan A = $50,000; plan B = $30,000 [image: image509.png]



[image: image510.wmf]plan A = $50,000; plan B = $60,000 [image: image511.png]



[image: image512.wmf]plan A = $57,900; plan B = $50,000 [image: image513.png]



Solution: 

Since both alternatives perform the same function and have equal lives, an economic comparison can be made using the present worth method. The alternative with the largest present worth will be economically preferable. Plan A requires an initial investment, with uniform annual costs for the remainder of the useful life. 

[image: image514.png]Fa =P+ AFIALN)
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Plan B includes an additional investment amount after the end of year 10, with a tiered annual cost for years 11–20. The annual costs for the entire useful life can be divided into a uniform amount for the entire 20 yr period, plus an additional amount for the years 11–20. The present value of the tiered costs can be determined by first finding their present worth at the end of year 10, then finding the present value of that future worth. 
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The answer is D.

Problem 52: Eng. Economics [E0305010021] 
The heat loss of a bare stream pipe costs $206 per year. Insulation A will reduce heat loss by 93% and can be installed for $116. Insulation B will re​duce heat loss by 89% and can be installed for $60. The insulations require no additional expenses and will have no salvage value at the end of the pipe’s estimated life of 8 yr. What is most nearly the equivalent present net value of the two insula​tions if the interest rate is 10%? 
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Solution: 

The alternatives are mutually exclusive and have the same life. The economically superior alternative, therefore, will have the highest equivalent present net value, EPNV. 

EPNV = –(initial cost) + (efficiency)(present value of annual heat loss) 

For insulation A, 
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Insulation B has a lower initial cost, but also a lower efficiency. 
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The answer is B.

Problem 53: Eng. Economics [E0305010022] 
A desalinator is needed for 6 yr. Cost estimates for two are given in the table. With the interest at 10%, what is most nearly the annual cost advantage of desalinator B? 

  
	  
	desalinator A 
	desalinator B 

	price ($) 
	95,000 
	120,000 

	annual maintenance cost ($) 
	3000 
	9000 

	salvage value ($) 
	12,000 
	25,000 

	life (yr) 
	3 
	6 
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Solution: 

Since both alternatives perform the same function, but have unequal lives, their economic value can be compared using the annual cost method. This method assumes infinite renewal, that is, each alternative will be replaced by an identical twin at the end of its useful life. For desalinator A, 

[image: image534.png]EUALA =FPaAAIF, L)+ Ay =FalAlF, 1, n)
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For desalinator B, 
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Note that these are annual costs. The annual cost advantage of desalinator B relative to desalinator A is 
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The answer is B.
Problem 54: Eng. Economics [E0305010023] 
A motor costs $20,000 and has an estimated life of 6 yr. By the addi​tion of certain auxiliary equipment, an annual savings of $300 in operating costs can be obtained, and the estimated life of the motor can be extended to 9 yr. Salvage value in either case is $5000, and the in​terest on capital is 8%. What is most nearly the maximum expenditure justifiable for the auxil​iary equipment? 
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Solution: 

In order to assess the economic value of the auxiliary equipment, compare the alternative of utilizing the base motor without enhancements. Since the auxiliary equipment would extend the life of the motor, the equivalent uniform annual cost of each alternative must be obtained. For the motor alone, there an initial cost and salvage value returned after the useful life of 6 yr. The equivalent uniform annual cost, excluding maintenance costs is 
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To justify the installation of the auxiliary equipment, the initial cost of this auxiliary equipment, along with the associated annual savings over the extended life, must result in an equivalent uniform annual cost which is less than or equal to that of the motor alone. 
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Thus, if the auxiliary equipment can be installed at a cost of less than $7100, the economic benefits will be favorable. 

The answer is D.

Problem 55: Eng. Economics [E0305010024] 
An existing electrical power line needs to have its capacity increased, and this can be done in either of two ways. The first method adds a second conductor to each phase wire, using the same poles, insulators, and fittings, at a construction cost of $15,000. The second method for increasing capac​ity builds a second line parallel to the existing line, us​ing new poles, insulators and fittings, at a construction cost of $23,000. 

At some time in the future, the line will require another increase in capacity, with the first alternative now requiring a second line at a cost of $32,500, and the second alternative requiring added conductors at a cost of $23,000. If the interest rate is 6%, how many years between the initial expenditure and the future expenditure will make the two methods economically equal? 
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Solution: 

The alternatives both have equal life, that is, the time for each investment is identical, so they can be compared using the present worth method. Both alternatives also involve a present cost along with an additional future cost after n years. The present value for this investment model can be calculated as 
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The two alternatives will be economically equal when their present worths are identical. Equating the expressions and solving the time period, 
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The answer is B.
Problem 56: Eng. Economics [E0305010026] 
Bear Air, an airline serving the Arctic, serves inflight snacks on some routes. Preparing these snacks costs Bear Air $5000 per month plus $1.50 per snack. Alternatively, prepared snacks may be purchased from a sup​plier for $4.00 per snack. What is most nearly the maximum number of snacks per month for which purchasing from the supplier is justified economically? 
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Solution: 

The break-even point identifies the quantity of snacks for which both alternatives result in the same total cost. For in-house preparation of the snacks, the total monthly cost includes a fixed monthly cost, A, and a per unit cost, a. 

[image: image565.png]Ci

+ax
5000+ ($1.50)x

in-house




  

For outsourcing, the total monthly cost consists only of a per unit cost. 
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At the break-even point, s 
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For quantities less than 2000 snacks per month, purchasing the snacks from a supplier is more economical. When the required quantity exceeds 2000 snacks per month, it would be more economical to prepare the snacks in-house. 

The answer is C.

Problem 57: Eng. Economics [E0305010027] 
Bear Air, an airline serving the Arctic, has been contracting its overhaul work to Aleutian Aeromotive for $40,000/plane-yr. Bear Air estimates that by building a $500,000 main​tenance facility with a life of 15 yr and a salvage value of $100,000, they could handle their own overhauls at a variable cost of only $30,000/plane-yr. The maintenance facility could be financed with a se​cured loan at 8% interest. What is the minimum number of planes Bear Air must op​erate in order to make the maintenance facil​ity economically feasi​ble? 
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Solution:  In order to service the planes in-house, the maintenance facility must be constructed at a present cost of $500,000. After its 15 year useful life, a salvage value of $100,000 will be recouped. The equivalent uniform annual cost for the in-house alternative is found by amortizing these amounts over the useful life, and adding to the annual per unit cost for servicing the planes, ax. 
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The current contract provides for a uniform annual cost per unit. 
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In order for the construction of a new maintenance facility to be economically justified, the total annual cost of maintenance for a given number of planes for the in-house maintenance must be no higher than the annual cost for the contracted work. 

[image: image578.png]A outsource = EAkin-house

40 ooo—L« 954,720+ \:30, ooopéne‘
$54,720
* $ 5
$40, 000572~ ~§30,000
Plane

47 p\znes (6 planes)






The answer is B.
Problem 58: Eng. Economics [E0305010043] 
A corporation evaluates all capital investments using a 20% an​nual rate of re​turn before taxes. The corporation must purchase a new tangent scanner. The following estimates pertain to the two models available. 

	
	
	Scanx 
	Holo-Scan 

	initial cost 
	($) 
	90,000 
	170,000 

	life 
	(yr) 
	5 
	5 

	salvage value 
	($) 
	15,000 
	50,000 

	annual cost 
	($) 
	44,000 
	70,000 

	generated annual income 
	($) 
	100,000 
	160,000 


The present worth of costs and income for the two models indicates that Holo-Scan is worth about how much more than Scanx? 
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Solution:   The present worth of both scanners must be determined by combining the generated annual income and ultimate salvage value, less the initial and annual costs, with consideration given to the time-value of money. The discount factor table for i = 20% is used. 

For the Scanx, the present worth is given by 
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  For the Holo-Scan, 
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 Since the Holo-Scan has a higher present worth than the Scanx, it is the preferred option. 
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The answer is A.
Problem 59: Eng. Economics [E0305010044] 
The annual amount of a series of payments to be made at the end of each of the next 12 yr is $500. What is most nearly the present value of the payments at 8% interest compounded annually? 
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Solution:  

The present value for a series of uniform annual payments can be determined using the discount factor. 
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Note: The discount factor can be read directly from the table for i = 8% without the need to evaluate the expression. 

Problem 60: Eng. Economics [E0305010045] 
Consider a prospective investment in a project having an initial cost of $300,000, operating and main​tenance costs of $35,000 per year, and an es​timated net salvage value of $50,000 at the end of 30 yr. Assume an interest rate of 8%. What is the present equivalent cost of the investment if the planning hori​zon is 30 yr? 
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Solution: 

The present cost of the investment must be determined by combining the initial and annual costs, and subtracting the salvage value that will be recovered at the end of the 30 yr planning horizon. The discount factor table for i = 8% is used. 
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The answer is B.

Problem 61: Eng. Economics [E0305010046] 
Maintenance expenditures for a structure with a 20 yr life will come as periodic outlays of $1000 at the end of the fifth year, $2000 at the end of the tenth year, and $3500 at the end of the fifteenth year. With interest at 10%, what is the equivalent uniform annual cost of maintenance for the 20 yr period? 
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Solution: 

The equivalent uniform annual cost can be determined by first finding the present value of the discrete expenditures, then converting to a uniform annual cost for the desired period. The discount factors are used. 
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The answer is B.

Problem 62: Eng. Economics [E0305010047] 
An alumnus has given her university $10 million to build and operate a labora​tory. Annual operating cost is estimated to be $100,000. Assume that the endowment will earn 6% interest and that laboratory will have an infinite life. Determine how much money may be used for its construction. 
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Solution: 

The endowment must pay for the initial cost of the laboratory, along with its operating costs for an infinite period into the future. 
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Rearranging to solve for the available construction costs, 
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The answer is B.

Problem 63: Eng. Economics [E0305010048] 
An investment pays $6000 at the end of the first year, $4000 at the end of the second year, and $2000 at the end of the third year. What is most nearly the pre​sent value of the investment if a 10% rate of return is re​quired? 
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Solution: 

The present value of the investment can be determined by using discount factors to convert each of the dividend payments for their respective time periods. 
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The answer is C.
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