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1. What is the maximum infinite annual return on a $5,000 deposit at the end of the first year, i = 10%? [5]

Ans: -

                    

                     A = i p

                        = 0.1 (5000 / 1.1)

                         = $ 454.55

2. What is the effective semi-annual rate of a nominal interest rate of 18% compounded monthly? [5]

Ans: -


         i   =   ( 1 + 18% /12    )   -   1

             =  9. 34 %

3. Determine the simple payback period for an investment that   costs $4,000 now for an annual return of $1,300? Draw the investment balance diagram for this case. [10] 

Ans : -

          n  =   4000 / 1300  

              = 3.077 ≈ 4 years


                            

4. Find the future value of the cash flow diagram to the right.  The diagram covers 4 years and some cash flows happen at the middle of the year. Interest is compounded yearly. [15]

Ans: -




      

      F  = 500 (1.1)  + (500-200) (1.1) ³  + (500 – 300) (1.1) ² 

          = $ 1373.35 

5. Assume that you have LE 100,000 today and two investment opportunities:

1. Buy dollars today at the rate of $1 = LE 6.2, and deposit the dollars in an account the pays 5% per year.  The dollar value increases by 10% every year ($1 = LE 6.2 x1.1 after a year and so forth).  
2. Invest the pounds in an account that pays 15% per year. 

Choose the best opportunity based on the future value (in LE) after 5 years. [15]

Ans: -

1st way: - i1   = (1.1)(1 + 5%)  - 1

                       = 15.5 %

                 i2   = 15 %

                ~ i1  >  i2   .….. Which shows that choice one is better         than choice 2 in terms of interest rate.


2nd way: - F1 = 100, 000 (1.155)

                      = $ 205,546.42

                            
                F2  = 100,000 (1.15)

                       = $ 201, 135.72

 ~ F1  > F2…….. Which shows that choice one is better         than choice 2 in terms of Future Value.  


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

	 
	A
	B
	C

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

	     Annual Return
	28
	650
	750

	    Useful Life
	5
	5
	5

	    Salvage Value
	150
	2,500
	4,500


 
Compare the three alternatives based on FW.  Which one is better (circle)? [15]
	 A
	B
	C

	 
	 
	  •


Ans:-

P

        

Alternative A:-    

Fa =  -200 (F/P, 10%,5) + 28 (F/A, 10%, 5) + 150

      = -200 ( 1.6105 )+28 ( 6.105 ) + 150

      =  $ - 1.16


Alternative B: -
Fb = - 4000(F/P, 10%, 5) + 650 (F/A, 10%,5) + 2500

      = - 4000 ( 1.6105 ) + 650 ( 6.1051 ) + 2500

      = $ 26.315

Alternative C: -

Fc = -5500(F/P, 10%, 5) +750 (F/A, 10%, 5) + 4500

      = -5500( 1.6105 ) +750 ( 6.1051 ) + 4500

      = $ 221.075

~ According to the Future Worth analysis that alternative C is the best alternative.

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

 

 

 

	 C


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

 

 

 

	 >10%


7. In the previous problem, assume that alternative A has a useful life of 6 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]

   Ans: -

AWa = -200(A/P, 10%, 6)

         +150 (A/F, 10%, 6) +28
             = -200 (0.22961) + 150 (0.12961) +28

             = $ 1.5195



AWb = -4000 (A/P, 10%, 4)


            +2500 (A/F, 10%, 4) + 650

          = $ - 73.205


8 .For the diagram shown to the right, calculate the amount of money at the end of year 12 that would be equivalent to the amounts shown, if the interest rate is 1% per month. [15]


Ans:-

                      12

i  =  ( 1 +1%)    - 1

     = 12.68 %
P = 500( P/A, 12.68%, 9)  

      - 20 (P/G, 12.68%, 9)

     =  500 (5.19329) using P/A formulae                     

      - 20 (16.7183) using P/G formulae

        = 2262.28         


                                                   13

F = 2262.28(1.1218)              

     = $10679.6









9. What is the difference in the present worth of $5,000 eight years from now if the interest rate is 13% per year compounded semiannually or continuously?  [10]

Ans: -

i  = (1 + 0.13 ) ²   - 1  = 13. 42 %

               2

                                     8

P = 5000 / (1+13.42%)   =  $1825.8

         0.13      

i  = e           - 1  = 13.88 % 

                                      8

P = 5000 / (1+13.88%)   = $ 1767.63  


10. What is the present worth of $5,000 paid every three years forever when i =10%? [10]

Ans:-

i  = ( 1 + 10%)³  - 1

   = 33.1%

P = 5000 / 33.1%

   = $ 15105.74


11. What is the perpetual annual worth of $50,000 deposited now and another $50,000 deposited three years from now at an interest rate of 10% per year? [10]

Ans:-



P = 50000 + 50000 / (1 + 10%)³

   = $ 87565.74 

For infinity: - 

A = P i

   = 87565.74 (10%)

   = $ 8756.57

12. A loan of 20,000 is to be repaid over 6 years at the rate of 15%.  However, the bank agreed to lower the interest rate to 10% when less than 10,000 of the loan is still outstanding and adjust the remaining payments accordingly.  List the amount to be paid on the loan in each of the 6 years. [15]

 
Ans: - 


A = 20000 (A/P, 15%, 6)

    = $ 5284.74
Amount Owed = 20000(F/P, 15%, n)  - 5284.74 (F/A, 15%, n)

Trial and Error in the above equation n (4) = $ 8591.44 

A = 8591.44 ( A/P, 10%, 2 )

    = $ 4950.3

 
 
 
	Year
	Payment

	1
	 $ 5284.74 

	2
	 $ 5284.74

	3
	 $ 5284.74

	4
	 $ 5284.74

	5
	 $ 4950.3

	6
	 $ 4950.3
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