ENGR 345

Exam II

140 points

Closed Book/Notes

Name:____________________________________________

ID:_______________________________________________

Gaafar

Summer 2002

Show all work for Partial Credit

Draw a cash flow diagram for each problem when applicable (20% of the score is assigned to it)

	Question #
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	Total

	Possible Points
	5
	5
	5
	20
	25
	25
	15
	20
	10
	10
	140

	Earned Points
	
	
	
	
	
	
	
	
	
	
	


1. What is the maximum infinite annual return on a $5,000 deposit at a 10% interest rate? [5 points]

	$500


2. What is the effective quarterly rate of a nominal interest rate of 18% compounded monthly? [5 points]

	4.57%


3. How long does it take for $1,000 to become $3,300.387 at an interest rate of 12% compounded monthly? [5 points]
	120 months or 10 years


4. A 40-day strike at Boeing resulted in 50 fewer deliveries of commercial jetliners at the end of the first quarter of 2000.  At the cost of $20 million per plane, what was the present worth of the lost production at the beginning of the year if the interest rate is 18% per year, compounded monthly? [20 points]

	$956.32 Million


5. To attract investors, a bank offers interest rates that increase as the deposit increases.  For example, a deposit of less than 10,000 will earn an interest rate of 8%, while a deposit of 10,000 or more will earn an interest of 9% compounded monthly.  The same bank offers loans at an interest rate of 12%.  A person with an amount of money (X, less than 10,000) is contemplating borrowing from the bank an amount (10,000-X) to deposit his money at the higher interest rate.  Determine the range of X for which it is advantageous to take the loan.  [25 points]
	6,548.28 < X < 10,000


6. Consider the following mutually exclusive investment alternatives (MARR = 10%):

	
	Alternative

	
	A
	B
	C

	Initial Investment
	-200
	-4,000
	-5,500

	Annual Return
	22
	600
	750

	Useful Life
	5
	5
	5

	Salvage Value
	200
	2,500
	4,500


Compare the three alternatives based on PW.  Which one is better? [15 points]

	A
	B
	C

	$7.58 
	($173.22)
	$137.24 


Without performing any calculations, which of B and C do you expect to have a higher IRR? [5 points]

	C


Without performing any calculations, what do you expect the IRR of C-B to be? [5 points]

	> 10%


7. In the previous problem, assume that alternative A has a useful life of 3 years and Alternative B has a useful life of 4 years, and that all other information is the same.  Which is the better alternative of the two (A or B)? [15 points]
Using LCM of 12 years  PWa = $13.63, PWb = -$839.49, A is better.

Equivalently, we could use annual worth analysis.  AWa = $2.00, PWb = -$123.21, A is better.

Actually, the problem should be solved by inspection based on the solution to 6 above.  Option A is always positive, while a shorter life of B will make it worse.  So if the conclusion of 6 is that A is better, then with the assumptions of 7, it will be even better.
8. A contractor must build a six-miles-long tunnel.  During the five-year construction period, the contractor will need water from a nearby stream.  He will construct a pipeline to carry the water to the main construction yard.  Various pipe diameters are being considered.
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The pump will operate 2,000 hours per year.

 

The lowest interest rate at which the contractor is willing to invest money is 7%.   Which diameter should the contractor use? [20 points]

	
	2
	3
	4
	6

	P
	22000
	23000
	25000
	30000

	
	1.2
	0.65
	0.5
	0.4

	A
	2400
	1300
	1000
	800

	PW
	($31,840.47)
	($28,330.26)
	($29,100.20)
	($33,280.16)


9. A loan of 20,000 is to be paid in equal monthly installments (for 10 years) based on a 10% interest rate compounded monthly.  What total amount of interest would be paid through year 2?  [10 points]

Effective interest rate = 10.47%, Annual installment = $3,321.10.
Amount left of the loan at end of the 2nd year = $24,407.82 - $6,989.96 = $17,417.86

Amount paid of the loan = $20,00-$17,417.86 = $2,582.14
Interest = $6,989.96 - $2,582.14 = $4,060.06
10. A loan of 20,000 is to be paid in equal monthly installments (for 10 years) based on a 10% interest rate compounded monthly.  What down payment is required to “buy down” the interest rate from 10% to 8%?  [10 points]

A based on 10.47% is $3,321.10 

A based on 8.3% is $3,021.04
Must pay ($3,321.10 - $3,021.04) (P/A, 10.47%, 10) = $1,806.99
Or Must pay ($3,321.10 - $3,021.04) (P/A, 8.3%, 10) = $1,986.46
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