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4.6

The maximum amount you would be willing to pay would be the present worth of the building at 12% interest rate.

PW(12%) = [150,000(F/A, 12%, 25) + 15,000(F/A, 12%, 20) + 16,500(F/A, 12%, 15) + 18,650(F/A, 12%, 10) + 19,965(F/A, 12%, 5) + 50,000](P/F, 12%, 25) – 45,000(P/A, 12%, 25) - 3,000(P/G, 12%, 25) = $793,113.

4.10

(a)

PW(13%)A = 2,500 + 5,400(P/F, 13%, 1) + 14,400(P/F, 13%, 2) +7,200(P/F, 13%, 3) = $18,546

PW(13%)B = -1,000 – 3,000(P/F, 13%, 1) + 1,000(P/F, 13%, 2) + 3,000(P/F, 13%, 3) =   -$792.57

PW(13%)C = 2,500 – 7,000(P/F, 13%, 1) + 2,000(P/F, 13%, 2) + 4,000(P/F, 13%, 3) = $643.80

PW(13%)D = -$3,000 – 1,500(P/F, 13%, 1) + 5,500(P/F, 13%, 2) + 6,500(P/F, 13%, 3) = $7,139.57

(b)

FW(13%)A = 18,456(F/P, 13%, 3) = $26,760

FW(13%)B = -792.57(F/P, 13%, 3) = -$1,143.60

FW(13%)C = 643.80(F/P, 13%, 3) = $928.72

FW(13%)D = 7,139.57(F/P, 13%, 3) = $10,301.66

Based on both criteria only Project B is undesirable.

4.25

The equivalent annual amount for the repeating cash flow is:

 A = 100 – [60(F/A, 14%, 3) + 20](A/F, 14%, 5)

The capitalized equivalent amount = A/i, where i = 14%.

Thus CE(14%) = $496.64.  Since the cash flow repeats indefinitely this computation is valid.

5.9

Since the same cash flow pattern is repeated three times, we simply calculate the annual equivalent worth for the first cycle.  This equivalent worth will be the sam eas the annual equivalent worth for the total series over 9 years.

PW(10%) first cycle = -800 + 500(P/A, 10%, 3) – 100(P/G, 10%, 3) = 210.54

AE(10%) first cycle = 210.54(A/P, 10%, 3) = 84.66

Since the AE is positive, accept the investment.

5.13

The expected cash flows for each option are as follows:

	n
	Option 1
	Option 2

	1
	-$400 - $4,160
	

	2
	0
	-$1,160

	2
	0
	-$1,280

	3
	0
	-$1,400

	4
	+$100
	-$1,520


AE(8%) Option 1 = -4,560(A/P, 8%, 4) + 100(A/F, 8%, 4) = -1,354.57

AE(8%) Option 2 = -1,160 – 120(A/G, 8%, 4) = -1,328.48

Hence select Option 2.

5.24

Capital costs:

AE(7%)1 = (25,000 – 2,000)(A/P, 7%, 12) + (0.07)(2,000) = 3,036

Annual battery replacement cost:

AE(7%)2 = [3,000[(P/F, 7%, 3) + (P/F, 7%, 6) + (P/F, 7%, 9)](A/P, 7%, 12)


    = 765.41

Annual recharging cost:

AE(7%)3 = (0.015)(20,000) = 300

Total annual costs:

AE(7%) = 3,036 + 765.41 + 300 +700 = 4,801.41

Cost per mile:

Cost/mile = 4,801.41/20,000 = $0.2401.

5.41

(a)

energy loss in kw-hr:
 (6.516/A)(24 x 365)($0.0825) = $4709.11/A

material weight:
(200)(12)(555)A/123
= (770.83)A

material cost:

(770.83)(A)($6)
= $4,625A

capital recovery cost:


CR(11%)
= [$4,625(A) - $1(770.83)(A)]x(A/P, 11%, 25)




   + $1(770.83)(A)(0.11)




= 542.44A

total equivalent annual cost:


AE(10%)
= 542.44A + 4709.11/A

The optimal A is obtained by taking the derivative of the above equation with respect to A, equating the result to zero, and solving the resulting expression for A.  


542.44 – 4709.11/A2 = 0


A


= 2.9464 sq. in.

(b)

AE(11%) = 542.44(2.9464) + 4709.11/(2.9464) = $3,196.5

(c) 
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If the energy cost increases the optimal point (the point where the energy loss cost and the capital cost curves intersect) will shift to the right).  As a result, the optimal total cost will increase.
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