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Show all work for Partial Credit

Draw a cash flow diagram for each problem when one is not given (20% of the score is assigned to it)

Round all financial numbers to the nearest two decimal places
	Question #
	1
	2
	3
	4
	Total

	Possible Points
	40
	30
	35
	35
	140

	Earned Points
	
	
	
	
	


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

	
	Alternative

	
	A
	B
	C
	D
	E

	Initial Investment
	-4,000
	-7,000
	-4,000
	-5,500
	-7,000

	Annual Return
	800
	1,500
	800
	1,000
	1,400

	Useful Life
	4
	4
	4
	4
	4

	Salvage Value
	2,200
	4,500
	2,500
	4,500
	4,500


a.
Compare the five alternatives based on PW and choose the best one. [15 points]

A is dropped (because comparing it with C shows that C is better, as they both have an equal amount of I and A but C has greater S)

E is dropped (because comparing it with B shows that B is better, as they both have an equal amount of I and S but B has greater A)

Therefore, only 3 calculations are required:

PW of B = -7,000 + 1,500 (P/A,10%,4) + 4,500 (P/F,10%,4)


 = -7,000 + (1,500 * 3.1699) + (4,500 * 0.6830)


 = 828.35

PW of C = -4,000 + 800 (P/A,10%,4) + 2,500 (P/F,10%,4)

 = -4,000 + (800 * 3.1699) + (2,500 * 0.6830)

 = 243.42
PW of D = -5,500 + 1,000 (P/A,10%,4) + 4,500 (P/F,10%,4)



 = -5,500 + (1,000 * 3.1699) + (4,500 * 0.6830)

	B


b.
Without performing any additional calculations, which of B or C do you expect to have a higher ROR? [5]

	B


c.
Without performing any additional calculations, do you expect the ROR of B-A to be more or less than 10%? (underline the right choice) [5]

No Calculations. Only underline more or less
d.
Determine the discounted payback period for Alternative D assuming that the stated salvage value may be reclaimed at any time. [10]
· Start with simple method:

Θ = 5,500 / 1,000 = 5.5

Then compounded method is used:

5,500 = 1,000 (P/A,10%,n) + 4,500 (P/F,10%,n)

          = (1,000 * ((1.1^n  -1)/(0.1*1.1^n))) + (4,500 * (1/(1.1^n)))

@ n = 3

RHS= 5,867.75

@ n = 2

RHS= 5,454.55

· Another solution is by drawing the investment balance diagram:



	3 years





e.
What is the B/C ratio of Alternative B above? [5]

B/C = [ (1,500 (P/A,10%,4))]  /  [(7,000) - (4,500 (P/F,10%,4))]

       = [1,500 * 3.1699]  /  [7,000 – (4,500 * 0.6830)]

       = 1.21

	1.21


2. A borrower took a loan of $10,000 at a nominal rate of 10% to be repaid in 60 equal end-of-month payments. 
a.
What percentage of the 36th installment goes towards the principle of the loan? [15]
A = 10,000 (A/P, 10%/12 , 60) = 212.47
Using excel, financial function "IPMT", we can determine the amount of money that is sbtracted from the annuaty paid to get the percentage to the principle.

IPMT will give 39.81
And therefore, % to principle = (212.27-39.81)/212.47 = 81.26%

OR we can do the calculations by hand as follows:
Amount owed after the 35th payment:

10,000 (F/P , 10%/12 , 35) – 212.47 (F/A , 10%/12 , 35)

= 10,000*(1.0083^35) - 212.47*((1.0083^35 -1)/(0.0083))
= 4,777.08

Amount owed after the 36th payment:

10,000  (F/P , 10%/12 , 36) – 212.47 (F/A , 10%/12 , 36)

= 10,000*(1.0083^36) - 212.47*((1.0083^36 -1)/(0.0083))
= 4,604.42

Principle of the 36th period = 4,777.08 – 4,604.42 = 172.66

% of payment = 172.66 / 212.47 = 81.26%

	81.26 %


b.
After 3 years and after paying the 36th installment, the borrower wanted to reschedule the balance to be repaid over 3 years (instead of 2).  What would be the new monthly installment? [15]

Amount owed at the end of 36th period = 4,604.42

A = 4,604.42 (A/P , 10%/12 , 36) = 148.57
	148.57


3. A 10-year bond has a face value of $10,000 and pays 8% semiannually. A buyer wants to buy this bond after it paid its 8th payment to make 10% on his investment.  
a.
How much should the buyer pay for this bond, assuming that it is redeemed at par value? [15]

P = 400 (P/A,5%,12) + 10,000 (P/F,5%,12)
   = (400*8.8633) + (10,000*0.5568)
   = 9,113.67
	9,113.67


b.
The buyer above is offered another 8-year bond with a face value of $8,000 that pays 9% semiannually and that is redeemed at $9,000.  Should he buy this bond or the one above at the price you determined in ‘a’ above? Assume that any unused money may be invested at 10% compounded semiannually. [20]


PW = 8,000 + 360 (P/A,5%,16) + 9,000 (P/F,5%,16)
       = 8,000 + 360 (10.8378) + 9,000 (0.4581)  



Another way to find which bond is better:



Bond 1


Bond 2

9,113.67


8,000
If you go for bond 2 then the cash flow is as follows:








Using excel, financial function "npv"

You will get a PW = 24.60


Notice:

PW< 0
bond 1 is better

PW> 0
bond 2 is better
	Go for the second bond 


4.
Suppose a firm is considering manufacturing a new product and the following data have been provided:

Sales price 



$12.50/unit

Equipment cost 


$200,000

Overhead cost 


$50,000/year

Operating and maintenance cost
$25/operating hour

Production time/1000 units 

100 hours

Planning horizon


5 years

Minimum attractive rate of return
10%.
a. Determine the quantity of this product that this firm must sell to make a profit. [20]
· AW = 10x – 50,000 – 200,000 (A/P,10%,5) = 0


10x = 50,000 + 200,000 (0.2638)        


10x = 102,760


x = 10,276

· OR 

(10x – 50,000)(P/A,10%,5) = 200,000

x = [(200,000/3.7908) + 50,000] / 10

x = 10,275.93

	10,276 units


b. How would the breakeven quantity change if the overhead and O&M costs started at the values stated above, but increased by 5% every year? [15]
PW = 12.5x (P/A,10%,5) – (2.5x+50,000)(P/A,10%,5%,5) – 200,000 = 0
12.5x (3.7908) = (2.5x+50,000)((1-(1.05/1.1)^5)/(0.05-0.1)) + 200,000
x = 11,011.78
	11,012 units


I	 = 743.40
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If the salvage value is reclaimed at year 3 then the cash flow will go positive indicating the period needed for payback which is 3 years. 
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