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Tutorial #5 - Time Value of Money – Chapter 6
SOLUTION: 12-18
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FV = ($10,000xFVIF10%,8 )+ ($5,000 x FVIFA10%,5 x FVIF10%,3 ) +       ($2,500xFVIFA10%,3)

FV =($10,000x2.1436) + ($5,000 x 6.1051 x 1.331)  +                 ($2,500 x 3.31)


FV  = $21,436.00 + $40,629.44 + $8,275.00  = $70,340.44
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FV = ($25,000 x FVIFA10%,20 x FVIF10%,5) +  ($35,000 x FVIF10%,4)            + ($45,000 x FVIF10%, 3 )+ ($60,000 x FVIF10%,2) +                    ($25,000 x FVIF10%,1)

FV  = ($25,000 x 57.275 x 1.6105) + ($35,000 x 1.4641)  +         ($45,000 x 1.331) + ($60,000 x 1.21) + ($25,000 x 1.1)


FV  =  $2,306,034.69  +  $51,243.50  +  $59,895.00  +                   $72,600.00  +  $27,500.00

         =  $2,517,273.19
12. 6-14 
0       1       2       3       4       5       6

            |       |       |       |       |       |       |

                   1,250   1,250   1,250   1,250   1,250    ADVANCE \l1?

                                                           ADVANCE \r1FV = 10,000

With a financial calculator, get a “ballpark” estimate of the years by entering I = 12, PV = 0, PMT = -1250, and FV = 10000, and then pressing the N key to find N = 5.94 years.  This answer assumes that a payment of $1,250 will be made 94/100th of the way through Year 5.

Now find the FV of $1,250 for 5 years at 12 percent; it is $7,941.06. Compound this value for 1 year at 12 percent to obtain the value in the account after 6 years and before the last payment is made; it is $7,941.06(1.12) = $8,893.99.  Thus, you will have to make a payment of $10,000 - $8,893.99 = $1,106.01 at Year 6, so the answer is: it will take 6 years, and $1,106.01 is the amount of the last payment.

Using the tables, solve for FVIFA12%, n as follows:


$10,000
= $1,250(FVIFA12%,n)




FVIFA12%, n
= $10,000/$1,250 = 8.00.

Look up this FVIFA in Table A-4, under the 12 percent column; we see that 8.0 lies between the values for Periods 5 and 6, so the answer will be 5+ years.

After 5 years, there will be $7,941 in the account:

Value = $1,250(FVIFA12%,5) = $1,250(6.3528) = $7,941.00.

Compound this value for one year to get the value in the account before the last payment is made:

Value in account after 6 years = $7,941(1.12) = $8,893.92.

So, the last payment will be $10,000 - $8,893.92 = $1,106.08.  Except for rounding, the tabular and calculator solutions agree.

13. 6-24
a.
Begin with a time line:


40     41                          ADVANCE \l164     65

 |      |           ( ( (           |      |
       5,000                       5,000  5,000

Using the interest factor tables at the end of the text, solve as follows: FVA25 = $5,000(FVIFA12%,25) = $5,000(133.33) = $666,650.
Alternatively, using a financial calculator input the following:

N = 25, I = 12, PV = 0, PMT = 5000, and solve for FV = $666,669.35.

(Note the difference between the two answers is due to rounding in the interest factor tables.)

b.
40     41                                    ADVANCE \l169     70

 |      |                ( ( (                |      |
       5,000                                 5,000  5,000

           FV = ?

Using the interest factor tables at the end of the text, solve as follows:

FVA30 = $5,000(FVIFA12%,30) = $5,000(241.33) = $1,206,650.
Alternatively, using a financial calculator input the following:

N = 30, I = 12, PV = 0, PMT = 5000, and solve for FV = $1,206,663.42.

(Note the difference between the two answers is due to rounding in the interest factor tables.)

14. 6-26
Begin with a time line:

0                 1                 2                 3

|                 |                 |                 |

                 5,000             5,500             6,050

                                                   FV = ?

Use the interest factor tables to solve this problem as follows:

Step 1:
Calculate the value of the amount saved in each year:

Year 1:  $5,000.

Year 2:  $5,000(1.10)  ADVANCE \l2= $5,500.

Year 3:  $5,000(1.10)2 = $6,050.

Step 2:
Calculate the future value of the savings:

FV = $5,000(FVIF7%,2) + $5,500(FVIF7%,1) + $6,050

   = $5,000(1.1449) + $5,500(1.07) + $6,050 = $17,659.50.
Alternatively, use a financial calculator to calculate the present value of the cash flows and then determine the future value of this present value amount:

Step 1:
CF0 = 0

CF1 = 5,000

CF2 = 5,500

CF3 = 6,050

  ADVANCE \l2I = 7

Solve for NPV = $14,415.41.

Step 2:
Input the following data:

N = 3, I = 7, PV = -14415.41, PMT = 0, and solve for FV = $17,659.50.

15. 6-43
a.
0      1      2      3               ADVANCE \r19     ADVANCE \r210



         |      |      |      |      ( ( (     |      |

              -400   -400   -400            -400   -400

                                            ADVANCE \r1        FV = ?

Enter N = 5 ( 2 = 10, I = 12/2 = 6, PV = 0, PMT = -400, and then press FV to get FV = $5,272.32.

Here is the solution as obtained with the tables:

FVA10 = PMT(FVIFA6%,10) = $400(13.181) = $5,272.40.
b.
Now the number of periods is calculated as N = 5  4 = 20, I = 12/4 
= 3, PV = 0, and PMT = -200.  The calculator solution is $5,374.07, and the tabular solution is:

FVA20 = PMT(FVIFA3%,20) = $200(26.870) = $5,374.00.

Note that both solutions assume that the nominal interest rate is compounded at the annuity period.

c. The annuity in Part b earns more because some of the money is on deposit for a longer period of time and thus earns more interest. Also, because compounding is more frequent, more interest is earned on interest.

16. 6-20
a.
Begin with a time line:

ADVANCE \r0 0   ADVANCE \l11   2   3   4   5   6   7   8   9  10      16  17  18  19  20  6-mos.

 ADVANCE \r00       1       2       3       4       5       8       9      10  Years
 |   |   |   |   |   |   |   |   |   |   |   ( (  |   |   |   |   |

100 100 100 100 100 FVA

Since the first payment is made today, we have a 5-period annuity due. The applicable interest rate is N = 5, I = 12/2 = 6, PV = 0, and PMT = -100.  Setting the calculator on “BEG,” we find FVA (Annuity due) = $597.53.  Now we must compound out for 15 semiannual periods at 
6 percent.

$597.53    ADVANCE \d0

ADVANCE \u0 20 – 5 = 15 periods @ 6%     $1,432.02.
Using the tabular method:

First, FVADUE, 5 = PMT(FVIFA6%, 5)(1.06) = $100(5.6371)(1.06) = $597.53.

Then FV = PV(FVIF6%,15) = $597.53(2.3966) = $1,432.04.

b.
 0     1     2     3     4     5          40 quarters

 |     |     |     |     |     |   ( ( (   |

PMT   PMT   PMT   PMT   PMT             FV = 1,432.02

The time line depicting the problem is shown above.  Because the payments only occur for 5 periods throughout the 40 quarters, this problem cannot be immediately solved as an annuity problem.  The problem can be solved using two different approaches:



Approach 1


Find the FVAD at quarter 5 i.e. PMT(FVIFA3%, 5)(1.03). Next, compound this          for 35 more quarters and equate the result to 1,432.02 i.e.


   PMT(FVIFA3%, 5)(1.03)x(1.03)35 = 1,432.02. 



Therefore: PMT(5.3091)(1.03)(2.8139)  =  1,432.02




And     PMT (15.3875) = 1,432.02



Hence, solving for PMT, PMT = 1,432.02 / 15.3875 = $93.06


Approach 2 (two steps) – this approach utilizes present value concepts
1.
Discount the $1,432.02 back to the end of Quarter 5 to obtain the PV of that future amount at Quarter 5.

Input the following into your calculator:  N = 35, I = 3, PMT = 0, FV = 1432.02, and solve for PV at Quarter 5.  PV = $508.92.

2.
Then solve for PMT using the value solved in Step 1 as the FV of the five-period annuity due.

The PV found in step 1 is now the FV for the calculations in this step.  Change your calculator to the BEGIN mode.  Input the following into your calculator:  N = 5, I = 3, PV = 0, FV = 508.92, and solve for PMT = $93.07.

Using the tabular method:

First, FV = $1,432.02(PVIF3%, 35) = $1,432.02(0.3554) = $508.94.

Then, FVADUE, 5 = $508.94 = PMT(FVIFA3%, 5)(1.03)

                      ADVANCE \r1

ADVANCE \l1PMT = $508.94/[(5.3091)(1.03)] = $93.07.
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