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1. No questions allowed.  Make any assumptions you deem necessary.  They will be considered according to their validity.

2. ‘No questions’ means no questions and no attempts of a question.  If any part of the exam is unclear to you or seems questionable, make your own assumptions.  Your copy of the exam will be revoked if you attempt to talk or ask a question.

3. No questions also means not asking about how much time is left! We’ll update you when we remember, but don’t ask.

4. Borrow any thing you may need before the exam starts.  You are not allowed to talk to or share resources with anyone during the exam.

5. If your mobile rings, you will be given the choices of leaving immediately or giving up your mobile (device and SIM) for one week.

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
	5
	6
	7
	Total

	Possible Points
	20
	15
	10
	30
	10
	30
	25
	140

	Earned Points
	
	
	
	
	
	
	
	


1. The four alternatives described below are being evaluated.

a) If the proposals are independent, which should be selected when the MARR is 15.5% assuming unlimited funds? [10]

b) If the proposals are mutually exclusive, which one should be selected when the MARR is 14.5% assuming unlimited funds? [10]

	
	Incremental ROR When Compared with Alternative

	
	Initial

Investment
	
	

	Alternative
	
	ROR
	A
	B
	C

	A
	-40,000
	29%
	
	
	

	B
	-75,000
	15%
	1%
	
	

	C
	-100,000
	16%
	7%*
	20%
	

	D
	-200,000
	14%
	10%
	13%
	12%


* As an example, this entry is the result of comparing C and A (i.e., C-A).

Solution:

(a) Independent means you may choose more than one alternative. Anything above 15.5% is good; therefore A & C are ok.

(b) Mutually exclusive means only one may be chosen. Therefore we must use pair wise comparison and incremental ROR:

· C – A means C loses since its only going to be a 7% profit compared to a 29% of A

· D – A means D loses since its only going to be a 10% profit compared to a 29% of A

· B – A means B loses since its only going to be a 1% profit compared to a 29% of A

 According to this incremental analysis, A is the winner.
	a. A and C

	b. A


2. A company has a need for the use of a snow-removal machine.  The machine may be purchased for the cost of $25,000.  The machine is expected to have a life of 6 years with no salvage value.  The annual operating cost amounts to $5,000.  Alternatively, the machine may be rented at the cost of $400 per day payable at the end of the year.  Determine breakeven value for the number of days per year that snow removal is required in order to justify a purchase decision at 10%.  [15]

Buying:






Rent:
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We are looking for the value of X days that will make both alternatives equal; taking both the “buying” and the “renting” to the present value we get: 

-25,000 – 5,000(P/A, 10%, 6) = - 400X (P/A, 10%, 6)     

X = 26.85 days; therefore approximately 27 days

 If the number of days per year that snow removal is required are more than 27 then we must buy. If the number of days is less than 27 then we need to rent.

	27 days


3. A car dealer offers a car for LE 96,000 and promises buyers an interest free financing plan where 25% of the price may be paid in 12 monthly installments of 2,000 each if 75% of the price (LE 72,000) is paid down.  However, the dealer offers a discount of LE 2,500 for paying the price in cash.  Is the first offer really interest free?  If not, show how you would calculate the interest rate, but do not do the actual calculations (just set up the equation). [10]


        21,500





96,000 – 2,500 = 93,000  (discount for paying in cash)









93,500 – 72,000 = 21,500 ( subtracting the 75% of the price)



0
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               2,000(P/A, i%,12) = 21,500     OR    21,500(A/P, i %,12) = 2000



         A = 2000





( i =??%)

	Is the first offer really interest free? Yes or No

	Equation: 2,000(P/A, i%,12) = 21,500  OR  21,500(A/P, i %,12) = 2000


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

	
	Alternative

	
	A
	B
	C

	Initial Investment
	-3,500
	-4,500
	-7,000

	Annual Return
	800
	800
	1,250

	Useful Life
	3
	5
	4

	Salvage Value
	2,100
	2,500
	4,500

	Present Worth
	
	
	


a. Compare the three alternatives based on PW and choose the best one (enter the PW in the table above). [20]

Life’s are not equal for alternatives A, B and C, therefore we have to get the present worth of all of them at the same year in order to make a correct comparison.

Year = 3 x 5 x 4 = 60 years is the common year; to get the present worth we must go through 2 steps:

Step 1: Bring the annual worth’s AWA, AWB, AWC at each of their original life’s:

· AWA = 800 – 3,500(A/P, 10%, 3) + 2,100(A/F, 10%, 3) = 27.04

· AWB = 800 – 4,500(A/P, 10%, 5) + 2,500(A/F, 10%, 5) = 22.41

· AWC = 800 – 7,000(A/P, 10%, 4) + 4,500(A/F, 10%, 4) = 11.32

Step 2: Bring all the annual worth’s to the present value at the common life of 60 years:

· PWA = 27.04(P/A, 10%, 60) = 269.50

· PWB = 22.41(P/A, 10%, 60) = 223.31

· PWC = 11.32(P/A, 10%, 60) = 112.86

Based on the above present worth’s, we notice A is the largest, therefore alternative A is the Best.
	                 Best is A


b. What change in the annual return of Alternative B would make it equivalent to Alternative A. [10]

 In order to know the change we need to perform on alternative B to make it equivalent to A, we must equate their annual worth’s.

· AWA = AWB
· 800 – 3,500(A/P, 10%, 3) + 2,100(A/F, 10%, 3) = AB – 4,500(A/P, 10%, 5) + 2,500(A/F, 10%, 5)

· AB = 800 + 4.634 = 804.634
	Annual return = 804.634


5. A steel fabrication company invested $80,000 in a new shearing unit. At an interest rate of 12 % per year, compounded monthly, what is the monthly income required to recover the investment? Assume that the shearing unit may be sold after 5 years for $10,000. [10]

We will do our calculations based on months, therefore:5 years x 12 = 60 months and the interest rate:  i = 12% = 1% per month
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       80,000 (F/P,1%,60) = A (F/A,1%,60) + 10,000









       A = 1,657.11
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( i  = 1%)

80,000

	1,657.11


6. A borrower took a loan of $10,000 at an interest rate of 1% per month over 60 months.  If he missed 5 consecutive payments starting at the 30th payment, how much would the monthly payment be if he resumes paying at the end of the 35th period and continues to the end of the 60 months? [15]

In the beginning, before he missed any payments, the regular monthly payment was:




   A1









10,000 = A1 (P/A, 1%, 60)

      0     1         2                       59       60


A1 = 222.44




(i  = 1%)









** Now we need to know what the new monthly payments he has  









     to make in order to make up for the missed years.
10,000



        222.44




 ANEW??
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( i = 1%) 




Owe at 29
             F35 

10,000

· We find out how much he owes at year 29 by moving everything to year 29 from years 0 to 29:

 
Owe at 29 = 10,000(F/P, 1%, 29) – 222.44(F/A, 1%, 29) = 5904.18

· Bringing what we Owe at 29 to the future at year 35 we get: 

 

 F35 = 5904.18(1.01) 5 = 6205.36

Now we are able to calculate ANEW having the present worth at F35:


6205.36 = ANEW (P/A, 1%, 26) 


ANEW = 272.22  
	 272.22


In the problem above, if the borrower resumes paying at the end of the 35th month (after missing the 5 payments as above), but pays the original installment every month thereafter, for how long should he continue paying to pay off the loan? [15]

If he continued paying A = 222.44, then there would be an increase in the number of monthly payments he needs to make up for missing out on the ones before (from year 30 to 34).

6205.36 = 222.44 ( (1.01)n – 1 ) ; 
solving for n:  n = 32.8696; therefore approximately 33 months.



       (0.01)(1.01)n

	 33 months


7. What is the present worth of a 20-year $50,000 bond that pays 10% per year payable semiannually if the interest rate in the marketplace is 12% compounded semiannually? [15]

20 years x 2 (interest twice a year) = 40 half years; 10% per year semiannually means: 10% = 5%





50,000




           2



A






A = 0.05 (50,000) = 2,500


0    1     2     3                      39    40

                         (i = 5%)    
50,000



50,000




           

     A = 2,500






P = 2,500 (P/A, 6%, 40) + 50,000 (P/F, 6%, 40)






P = 42,476.85
0    1     2     3
             39    40

   (i = 12% = 6%)


2

P??
	42,476.85


If you have 50,000, is it better to:

A: purchase the bond above for 50,000 and invest the semiannual of the bond returns at 12% compounded semiannually, or

B: just invest the 50,000 at 12% compounded semiannually? [10]

We will bring both options A and B to the future at year 40 in order to make a comparison and see which option is better:








50,000





     A = 2,500













FA = 50,000 + 2,500 (F/A, 6%, 40) = 436,904.91

Option A:   
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       ( i = 6%) 






            FB









FB = 50,000 (1.06)40 = 514,285.90

Option B:   



         0 
    1         2
           39       40




       ( i = 6%) 



    50,000

According to FA and FB, we notice that FB is larger, therefore option B is better.
	 B is better
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