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FINANCIAL PLANNING PROBLEMS key
(Note: Some of these problems require the use of the time value of money tables in Appendix 1B)
1.	Ben Collins plans to buy a house for $65,000. If that real estate property is expected to increase in value by 5 percent each year, what will its approximate value be seven years from now?
$65,000  1.407 = $91,455
2.	Using the rule of 72, approximate the following amounts: 
a.	If land in an area is increasing 6 percent a year, how long will it take for property values to double?
	About 12 years (72 / 6)
b.	If you earn 10 percent on your investments, how long will it take for your money to double?
	About 7.2 years (72 / 10)
c.	At an annual interest rate of 5 percent, how long will it take for your savings to double?
About 14.4 years (72 / 5)
3.	In 1998, selected automobiles had an average cost of $12,000. The average cost of those same motor vehicles 10 years later is $16,000. What was the rate of increase for these items between the two time periods?
($16,000 ‑ $12,000) / $12,000 = .3333 (33.33 percent)
4.	How much should you deposit today to have $7,000 in five years if your investment earns a rate of 3% per annum?
7000/(1.03)5 = $6,038.26
1. The Benevolent Company has agreed to lend you funds to complete the last year of your degree. The Company will lend you $2,400 today, if you agree to repay a lump sum of $4,000 four years from now. What is the approximate annual rate of interest that Benevolent is charging you? (Obj. 3)

       $2400 = 4000 (DF i%, 4); 
       Solution: I% = 14%

1. How long will it take to double your money with a growth rate of 5 percent and 12 percent respectively? (Obj. 3)

0. 72/5 = 14.4 Years.
0. 72/12 = 6 Years.

1. You discover $40,000 under your pillow, which can be invested at a rate of 18% per year. If you spend $11,435 per year, how long will the money last? (Obj. 3)

       $40,000 = $11,435 (PVAF 18%, n) 
or $40,000 = $11,435 x ((1-1/1.18n)/.18) and solve for n
       
       Solution n= 6 years.

1. What annual payment would be required to pay off a four year, $20,000 loan if the interest rate being charged is 7%? (Obj. 3)

      Payments = [$20,000 / (PVAF 4, 7%)] = $20,000 / 3.387 = $5905

9.	You have $100,000 to purchase a 20-year annuity at 5 percent.  What will be the annual payment from the annuity?

$100,000 = Payment x PVA factor (Exhibit 1B-4) and Payment = $100,000 ÷ 12.462 = $8,024.

10.	Using time value of money tables, calculate the following: 
a.	The future value of $450 six years from now at 7 percent.
	$450  1.501 = $675.45
b.	The future value of $800 saved each year for 10 years at 8 percent.
	$800  14.487 = $11,589.60
c.	The amount that a person would have to deposit today (present value) at a 6 percent interest rate in order to have $1,000 five years from now.
	$1,000  .747 = $747
d.	The amount that a person would have to deposit today in order to be able to take out $500 a year for 10 years from an account earning 8 percent.
	$500  6.710 = $3,355
11.	Elaine Romberg prepares her own income tax return each year. A tax preparer would charge her $60 for this service. Over a period of 10 years, how much does Elaine save from preparing her own tax return (assume that she earns 6 percent on a savings account)?
$60  13.181 = $790.86

12. You have $800 in a savings account which earns 6% interest compounded annually.  How much additional interest would you earn in 2 years if you moved the $800 to an account which earns 6% compounded semi-annually?
Annual compounding $800 (1.06)2 = $898.88
Semi-annual compounding	$800 (1 + .06/2)2X2 = $900.41    Difference = $1.53

13. What is the future value of $20,000 received in 10 years if it is invested at 6% compounded annually for the next six years and at 5% compounded annually for the remaining four years?

FV = $20,000 (FV 6, 6%)(FV 4, 5%) = $34,484.38

14. Your parents have promised to give you a graduation present of $5,000 when you graduate in four years.  If interest rates stay at 6% compounded annually for the next four years, how much is this money worth in today’s dollars? 

PV = $5,000  (0.792) = $3,960


MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.
1) Assume your uncle will pay you $100 for each of the next two years and $200 in years 3 and these amounts will be paid at year end. Assume the interest rate is 10% for the first two years and 12% for the next two (years 3 and 4). What is your uncle's promise worth in today's dollars? (Round your answer)	1) _______

A) $600	B) $317	C) $512	D) $453	E) $342

2) What is the future value of $20,000 received today, after 10 years if it is invested at 6% compounded annually for the next six years and 5%, compounded semi-annually for the remaining four years?	2) _______

A) $32,772	B) $38,817	C) $25,000	D) $34,567	E) $31,000

3) What is the future value of $30,000 received today, after 10 years if it is invested at 7% compounded annually for the next seven years and 5%, compounded annually for the remaining three years?	3) _______

A) $71,000	B) $54,567	C) $81,744	D) $62,772	E) $55,767

4) What is the future value of $80,000 received today, after 14 years if it is invested at 8% compounded annually for the next five years and 3%, compounded annually for the remaining nine years?	4) _______

A) $171,022
B) $158,098
C) $153,371
D) $134,567
E) $144,772

5) If a person deposited $10,000 earning 9 percent for 11 years, this would involve what type of computation?	5) _______

A) present value of a single amount
B) simple interest
C) future value of a series of deposits
D) present value of a series of deposits
E) future value of a single amount

6) An individual invests $10,000 at a rate of 5% per annum. What will be its value in 10 years' time?	6) _______

A) $15,853	B) $15,000	C) $19,000	D) $18,000	E) $16,289

7) Your goal is to accumulate in 4 years $5,000. If you can earn a rate of 4%, compounded monthly, what will be your end of month monthly payment need to be to reach this goal?	7) _______

A) $124	B) $300	C) $104	D) $96	E) $262

8) Your goal is to pay down your student loan in 3 years. The balance today is $9,434. If you are charged a rate of 4%, compounded monthly, what will be your monthly, end-of-period payment?	8) _______

A) $279	B) $406	C) $300	D) $262	E) $377

9) An individual invests $5,000 at a rate of 5% per annum. What will be its value in 10 years' time?	9) _______

A) $9,000	B) $8,144	C) $9,542	D) $7,500	E) $7,927

10) Assume your friend will pay you $200 for each of the next two years and $400 in years 3 and these amounts will be paid at year end. Assume the interest rate is 10% for the first two years and 12% for the next two (years 3 and 4). What is your friend's promise worth in today's dollars? (Round your answer)	10) ______

A) $951	B) $831	C) $1,000	D) $906	E) $600

11) Your goal is to pay down your student loan in 3 years. The balance today is $9,434. If you are charged a rate of 9%, compounded monthly, what will be your monthly, end-of-period payment?	11) ______

A) $527	B) $406	C) $193	D) $300	E) $262

12) You wish to accumulate $15,000 within five years. How much would you have to save each year for five years to attain your goal? Assume an annual interest rate of 4%. Savings occur at the end of each year.	12) ______

A) $3,500	B) $2,662	C) $3,000	D) $2,905	E) $2,769

13) An individual invests $12,000 at a rate of 4% per annum. What will be its value in 9 years' time?	13) ______

A) $15,853	B) $15,000	C) $18,000	D) $17,080	E) $16,289

14) An individual invests $9,000 at a rate of 6% per annum. What will be its value in 11 years' time?	14) ______

A) $15,000	B) $17,085	C) $18,000	D) $16,289	E) $15,853

15) If a person deposited $100 a month for 5 years earning 9 percent, this would involve what type of computation?	15) ______

A) present value of a single amount
B) present value of a series of deposits
C) future value of a single amount
D) simple interest
E) future value of a series of deposits


1) D
2) D
3) B
4) D
5) E
6) E
7) D
8) A
9) B
10) D
11) D
12) E
13) D
14) B
15) E
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current value of that amount. Both future value and present value computations arc based on basic interest rate calculauons.

FINANCIAL CALCULATORS

Curreatly, financial calculators, with time value of money functions built in, arc widely used to calculate future value, present
values, and annuitics. For the following cxamples, we will use the Texas Instruments BA I Plus finencial calculator, which is

recommended by the Canadian Institute of Financial Planaing.

When using the BA IT Plus calculator to solve time value of money problems, you will be working with the TVM keys that include:

B - Compute ey wsed tointste fnancialcalculations once af alues are ingrt
B~ Nober o periods

B - et rteper period

B - Presentvae

BB - Aot of payment,used oxly for anasiies

[ - Foture value

Enter valucs for PV, PMT, and FV as negative if they represent cash outflows (c.g., investing & sum of moncy) or as positive if they
represent cash inflows (c.g., receiving the proceeds of an investment). To convert a positive number to a ncgative aumber, cater the

‘number and then press the +/~ key

The cxamples that are shown in this chapter assune that interest is compounded annually and that there is only onc cash Page 41
flow per period. To reflect this, we must sct the number of peyments and compounding per period to 1 (the default sctting

5 12). To do this, press in turn the [§H8) button (yellow), the [ button (for the P/Y function shown above it), the aumber 1, the
SR button, the [ button again, and finally the (] button (for the quit function above it). Before using any financial
caleulator, we strongly recommend that you consult the instruction manual that accompanics it and attempt the examples shovn
there

Now let's try a problem. What is the future valuc of $100 after threc years at 2 10 percent annual interest rate? Remember that an
investment of money is considered to be an outflow of cash; thercfore, the present value of $100 should be catered a5 a negative.

aumber.
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First, you must cater the data. Remember that an investment of money is considered to be an outflow of cash; thercfore, the $100

<hould be entered as & ncgative number.

3 ]
10 o
100+~ g
0 BB (optional if registers are cleared)

To find the solution, the future value, press (5] (M, and the future valuc of 133.1 is displayed.

FUTURE VALUE OF A SINGLE AMOUNT

The future value of an amount consists of the original amount plus compound interest. This calculation involves the following.

clements.

FV = Future value
PV = Present value

i = Interestrate

n = Numberof time periods

The formula and financial calculator computations arc as follows:

(Note: These financial calculator notations may require slightly different keystrokes when using various brands and models)
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The formula and financial calculator computations arc as follows:

(Note: These financial calculator notations may require slightly different keystrokes when using various brands and models)

Future Value of a Single Amount

Formula Table Financial Calculstor
FV=PV(L+ 11 Using 2 . (. . . (6

FV=PV (Table Factor)
‘Example A: The foture value of $1 at 10 percent after three years is $1.33. This amout is calculated as follows:

$133-5(1001+0107  Using 2 1 (. 10 (. 3 (. O P [ (o 133
$133=$1.00(133)

Future value tables are available to help you determine compounded interest amouats (see- ). Looking at
for 10 percent and three years, you can see that $1 is worth $1.33 at that time. For other amovats, multiply the table factor by the original
‘amount. This process may be viewed as follows:

Formula Table Financial Caleulator

‘Example B: If your savings of $400 earns 12 percent, compounded monthly, over a year and a half, use the table factor for 1 percent for 18
time periods; the fufure value is:

S47846= $400(1 + 0018 $478.40 = $400(1.196) 400 B, 112~ 1 [, 1.5 * 12.= 18 UK. O (B (5. (660 478.46

‘Sample Problem 1 What is the future valuc of 5300 at 8 percent after six years? T

‘Sample Problem 2 How much would you have in savings if you kept $200 on deposit for cight years at § percent, compounded
semi-annually?
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FUTURE VALUE OF A SERIES OF EQUAL AMOUNTS (AN
ANNUITY)

Future value may also be calculated for a situation in which regular additions are made to savings. The formula and financial

calculator computations are as follows:

Future Value of a Series of Payments

Formula Table Financial Caleulator
_ i Using Exhibit 1B-2 [ T
i FV = Anmity (Table Factor)

‘This caleolation assumes that (1) each deposit s for the same amount; (2) the interest rate i the same for each time period; and (3) the
deposits are made at the end of each time period.

Example C: The foture value of three $1 deposits made at the end of the next three years, carming 10 percent interest, is $3.31. Thisis
calenlated as follows:

”31_(14-0.10)’4 Using Exhibit 1B-2 . 3 (. 10 (. O [,
ST} $331=81x331 e g 331
This may be viewed as follows: P
‘Example D: Ifyou plan to deposit $40 a year for 10 years, carning 8 percent compounded anmvally,the future value of this amouat s

$4001+008)° — | Using Exhibit 1B-2 40 . 10 [N, 10 [N, O . G [ 579 46

579.46
& 0.08 $579.48 = $40(14.487)

‘Sample Problem 3 What is the future valuc of an annual deposit of 5230 carning 6 percent for 15 years?

‘Sample Problem 4 What amount would you have in a retircment sccount if you made annual deposits of S375 for 25 years

carning 12 percent, compounded annuslly?
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PRESENT VALUE OF A SINGLE AMOUNT

If you want to know how much you need to deposit now to receive a certain amount in the future, the formula and finencial
caleulator computations arc as follows:

Present Value of a Single Amount

Formula Table Financial Calculstor
v EV Using ? Lev Lo Lo (o (e oy
a+ir PV =FV (Table Factor)

‘Example E: The present value of $1 to be received three years from now based on a 10 percent interestrate s calculated as fllows:

1 Using 2 1 (. 3 . 10 (. O (.
A+0.10° $0.75=51(0.751) (e e — 75131

‘This may be viewed as follows:

Present value tables are available to assist you in this process (see 2)). Notice that S1 at 10 percent for three years hasa
‘present value of $0.75. For amounts other than S1, multiply the table factor by the amovat involved.

‘Example F: If you want to have $300 seven years from now and your savings eam 10 percent, compounded semi-armually (5 percent for
14 time periods), finding how much you would have to deposit today is calculated as follows:

__ S0 Using 2 300 [, 7~ 2= 14 [, 102
$15152= ————
(1+005)" 515150 = $300(0.505)

0, O (s, (€ 151,52
‘Sample Problem 5 What is the present value of 52,200 carning 15 percent for cight years?

‘Sample Problem 6 To have 56,000 for a child's education in 10 years, what amount should s pareat deposit in 2 savings account
that carns 12 percent, compounded guarterly?
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PRESENT VALUE OF A SERIES OF EQUAL AMOUNTS (AN
ANNUITY)

The final time value of moncy situation allows you to receive an amount at the cnd of cach time period for a certain number of

periods. The formula and financisl calculator computations arc as follows:

Present Value of a Series of Payments

Formula Table Financial Calculator
1 1 Using 2 [ [ . e

7 PV=Anmity (Table Facter)

PV = Annuity X

Example G: The present value of a $1 withdravial at the end of the next three years would be $2.49, for money earning 10 percent This
would be calculated as follows:

P Using > 1 (5. 3 (8. 10 (. O (.
+0.107 $249=51(2487) e e — 248685

5249 = 51 e

‘This may be viewed as follows:
‘This same amount appears in 2) for 10 percent and three time periods. To use the table for other sifuations, multiply the table
factor by the amount to be withdrawn each year.

‘Example H: If you wish to withdraw $100 at the end of each year for 10 years ffom an account that earns 14 percent, compouaded
‘annually, what amount must you deposit now?

ot Using 2 100 (B, 10 (NI, 14 (. O (SN, (5 (6N 52161156
A +0.L $521.60= $100(5.216)
014

$521.61 = $100

‘Sample Problem 7 Whatis the prescnt value of a withdrawal of $200 at the cnd of cach year for 14 years with an interest rate of 7

pereent?
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‘Sample Problem & How much would you have to deposit now to be able to withdraw S650 at the ead of cach year for 20 years
from an account that carns 11 percent?

Present value tables can also be used to detcrmine instalment payments for a loan as follows Poed

USING PRESENT VALUE TO DETERMINE LOAN
PAYMENTS

Present Value to Determine Loan Payments

Table Financial Caleulator

. . . 0. (6

Example I: If you borrow $1,000 wih a 6 percent nterest ate to b repaid i three equal payments atthe end of the next three years, the
‘payments willbe $374.11. This s calculated as follows:

LW _ i 1000 . 6 (. 3 (. O .
2,673 i e [ 37410981

‘Sample Problem 9 What would be the annual payment emount for a 520,000, 10-year loan at 7 percent?
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Calculator Solutions

m
2
B
4
5]
6]
m
5]
[0}

Caleulator:
Caleulator:
Caleulator:
Caleulator:
Caleulator:
Caleulator:
Caleulator:
Caleulator:
Caleulator:

IND CLRTVM;
IND CLRTVM;
IND CLRTVM;
IND CLRTVM;
IND CLRTVM;
IND CLRTVM;
IND CLRTVM;
IND CLRTVM;
IND CLRTVM;

6N; 8 IY; 800 PV; CPT FV; Solution $1,269.50
16; 41/¥; 200 PV; CPT FV; Solution $374 60

15N; 6/¥; 230 PMT; CPT FV; Solution $5353.47
25N; 12 1Y; 375 PMT; CPT FV; Solution $50.000.20
8N; 15 IY; 2200 FV; CPT PV; Solution $719.18
40N; 31/Y; 6,000 FV; CPT PV; Solution $1839.34
14; 71/¥; 200 PMT; CPT BV; Solution $1749.09
20N; 11TY; 650 PMT; CPT PV; Solution $5176.16
10; 7 1¥; 20,000 PV; CPT PMT; Solution $2.847.55
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CONCEPT CHECK 1-4

1. How can you use future value and present value computations to measure the opportunity cost of a financial
decision?
2. Use the time value of money tables in Exhibit 1-8 @ or a financial caleulator to calculate the following:
2. The future value of $100 at 7 percent in 10 years.
b. The future value of $100 a year for six years earning 6 percent.

. The present value of $500 received in eight years with an interest rate of 8 percent.
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1. Calculating Future Value of Property. Ben Collins plans to buy a house for $65,000. If that real estate property is expected to

increase in value by 5 percent each year, what will its approvimate value be sevea years from aow? LO3|

~

. Using the Rule of 72. Using the rule of 72, spproximate the following amounts: LO3

@.Tflend in an arca is increasing 6% a year, how long will it take for property valucs to double?
b. TF you carn 10 percent on your investments, how long will it take for your money to double?

. At an annual interest rate of 5 peroent, how long will it take for your savings to double?

w

. Determining the Average Price Increase. A car that cost $12,000 in 1998 cost $16,000 10 years later. What was the rate of

increase in the cost of the car over the 10-year period? LO3

'S

. Determining the Required Deposit. Tf you want to have $7,000 in five years, how much do you have to deposit today if your

investment carns a rate of 3 perceat per anaum? LO3

. Determining Interest Rates. The Bencvolent Company has agreed to lend you funds to complete the last year of your degree.
The Company will lead you 52,400 todsy if you agree to repay a lump sum of $4,000 four years from now. What annual rate of
interest s the Company charging you? LO3
6. Calculating Future Value. How long will it take to double your money with a growth rate of 5 percent and 12 percent
respectively? LO3

7. Determining the Number of ¥ears. You discover $40,000 under your pillow, which can be invested at arate of 18 Paga3l
‘percent per year. If you spend 11,435 per year, how long will the moncy last? LO3 I

8. Calculating Annual Payments. What anmual payment is required to pay off a four-year, 520,000 loan if the interest rate being
charged is 7 percent? LO3.

9. Determining the Income Flow. You have $100,000 to invest today. At 5 percent per year, what sum can you withdraw at the cnd
of cach year, for a period of 20 years, before your moncy is cxhausted? LO4

10. Exploring Other Time Value of Money Applications. Using time value of moncy tables or a financial calculator, calculate the

following: LO&

@ The future valuc of $450 six years from now at 7 perceat.

b The future valuc of S800 saved cach year for 10 years at § percent.

€. The amount you have to deposit today (present valuc) at a 6 percent intercst rate to have $1,000 five years from now

4. The amount you have to deposit todsy to be sble to take out $500  year for 10 years from an sccount carning § percent.

11. Calculating Future Value of a Series of Amounts. Elaine Romberg preparcs her own income tax return cach year. A tax preparer
charges her $60 for this service. Over a period of 10 years, how much does Elsine save from preparing her owa tax return?

Assume she can carn 6 percent with a savings certificate. LO4
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12. Calculating the Future Value of a Single Sum. You have $800 in a savings account that carns 6% interest compounded annually
How much additional interest would you carn in two years if you moved the 300 to an account that carns 6 percent
compounded semi-anaually? LO&

13. Calculating the Future Value of  Single Sum. What is the future value of $20,000 reccived in 10 years if it s invested at 6
‘percent compounded annually for the next six years and at 5 percent compounded annuslly for the remaining four years? LO&

14. Calculating the Present Value of a Single Sum. Your parcats have promised to give you a graduation prescat of $5,000 when
You graduate in four years. If interest rates stay at 6 percent compounded annually for the next four years, hov much s this
moncy worth in today’s dollars? LO4
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Financial Planning Calculations

Annual Contributions to Achieve a Financial Goal
g Achieving specific financial goals often requires regular deposits to a savings or
investment account. By using time value of money calculations, you can determine
the amount you should save or invest to achieve a specific goal for the future.

EXAMPLE 1

Jonie has two children who will start post-secondary education in 10 years. She plans to set aside
$1,500 a year for her children’s education during that period and estimates she will earn an
annual interest rate of 5 percent on her savings. What amount can Jonie expect to have available
for her children’s post-secondary education when they are ready to enroll?

Calculation from table:

$1,500 x Future value of a series of deposits, 5%, 10 years
$1,500 x 12.578 = $18,867

With calculator:

10 EE

o EE
1,500+~ [
Thenpress S BB  and the answer

=518.366.84
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EXAMPLE 2
Don wants to accumulate $50,000 over the next 10 years as a reserve fund for his parents’
retirement living expenses and health care. If he earns an average of 8 percent on his
investments, what amount must he invest each year to achieve this goal?

Calculation from table:

$50,000 + Future value of a series of deposits, 8%, 10 years
$50,000 + 14.487 = $3,451.37

Don needs to invest approximately $3,450 a year for 10 years at 8 percent to achieve the desired
financial goal.

With calculator:

10
i
0

50,000

Then press B 204 the answer

$345147
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Time Value of Money Calculation Methods

& The time value of money may be calculated using a variety of techniques. When
achieving specific financial goals requires regular deposits to a savings or investment

account, the computation may occur in one of several ways. For example, Jonie plans to deposit

$10,000 in an account for the next 10 years. She estimates these funds will earn an annual rate
of 5 percent. What amount can Jonie expect to have available after 10 years?

Formula Calculation The most basic method of calculating the time value of money For this situation, the formula is:
involves using a formula. These are described in Appendix 1B @ atthe end of this  PV/(1+ 9" =FV
chapter. The resultis

$10,000 (1 + 0.05)10 = $16.288.95
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PRESENT VALUE OF A SERIES OF DEPOSITS

You can also use present value computations to determine how much you need to deposit so that you can withdraw a
certain amount from the account for a desired number of years. For example, if you want to take $400 out of an
investment account each year for nine years and your money is earning an annual rate of 8 percent, you can see from
Exhibit 1-8D @ that you need to make a current deposit of $2,498.80 ($400 x 6.247).
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The Time Value of Money: Future Value
and Present Value Computations

“IF T deposit 510,000 today, how much will I have for a down payment on a house in five years?”
“Will $2,000 saved a year give me cnough moncy when I retire?”
“How much must I save today to have cnough for my children’s post-sccondary education?”

As introduced in Chapter 14) and used to messure financisl opportunity costs in other chapters, the fime value of money, morc.
commonly referred to as interest, is the cost of moncy that is borrowed or leat. Interest can be compared to reat, the cost of using.
an apartment or other item. The time valuc of moncy is based on the fact that a dollar reccived todsy is worth more than a dollar
that will be reccived onc year from todsy because the dollar reccived today can be saved or invested and will be worth more than
dollar  year from todsy. Similarly, a dollar that will be received onc year from today is curreatly worth less then a dollar todsy.

The time value of moncy has two major componeats: future valuc and prescat value. Future valué computations, which arc also
referred to as compounding, yicld the smount to which a current sum will increase based on a certain interest rate and period of
time. Present value, which is calculated through a process called discounting, is the current valuc of  faturc sum based ona

certain interest rate and period of time.

In fature value problems, you arc given an smount to save or invest and you calculate the amount that will be available at some.
future date. With present value problems, you are given the amount that will be available at some future date and you caloulate the




