057:014 Engineering Economy


NAME ___________________

Mid-Term Exam Fall 2001

☺☺☺☺☺

All questions are graded equally

1) A man opened an account in a local store. In the charge account agreement, the store indicated it charges 1.75% each month on the unpaid balance. 

a) What nominal annual interest rate is being charged? 

Nominal interest = 1.75% * 12 = 21%

b) What is the effective interest rate? 

Effective interest rate = (1 + .0175)^12 – 1 = 23.1%

a) Draw a typical yield curve. Make sure that you label each axis.


[image: image1]
b) Company A has P/E ratio of 15 with a PEG ratio of 15. Company B has a P/E ratio of 40 and a PEG ratio of 2. Compare these two companies in terms of their respective growth rates.

Growth = P/E ratio / PEG ratio

Growth of Company A = 15 / 15 = 1

Growth of Company B = 40 / 2 = 20

c) Dodgy Systems Corporation is selling a 10 year bond that pays $200,000 at maturity and $20,000 per year. If the market interest rate for the rating of Dodgy Systems Corporation is 10%, what is the market price for this bond?

Market price = 200,000(P/F, 10%, 10) + 20,000(P/A, 10%, 10) = $200,000

c) An investment has a NPV of 100 at an interest rate of 11% and a NPV of –175 at 17%. Use interpolation to calculate the internal rate of return. Show your working.

(0.11 – 0.17)   =   (0.11 – x)     solve for x;   x = 13.18

100 – (-175)          100 - 0

d) Calculate the monthly repayment for a 15 year mortgage for $100,000 at 8% interest.
A = 100,000(A/P, 8%, 15) = 100,000 * 0.1168 = $11,680 per year = $973.33 per month

e) Show using SHORTHAND ECONOMIC FORM the value of the value at time 0 of the following cash flows (use A and G wherever possible to reduce the number of terms).

	YEAR
	1
	2
	3
	4
	5

	Amount
	300
	400
	500
	400
	300



P = 300(P/A, i, 5) + 100(P/G, i, 3) + 100(P/F, i, 4)
2) Two machines are being compared with a view to purchase. Which machine should be purchased on the basis of incremental rate of return? Assume MARR is 6%, the period to be analyzed is 10 years (the expected life of each is 10 years with no salvage value) and assume that the RoR  for each alternative exceeds the MARR






A


B

Initial Cost


250,000


750,000

Annual benefit


125,000


190,000

Note: you need only show your working as equations showing the shorthand form of the economic analysis (e.g. with terms in the form (P/F, i, n) ). Show your working clearly.




B – A

Cost

500,000



Benefit

65,000


500,000 = 65,000 (P/A, i, 10)

To find the solution, solve this equation for i. If i is greater than 6% choose machine B.  If it is less than 6%, choose machine A.  
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