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Haidar’'s mom gives him money for passing each
grade. At the end of grade 9, she gave him $100. He
opened an account and put the money in the bank.
At the end of grade 10, she gave him $100. He put
the money in the bank. At the end of grade 11, she
gave him $100 and he put it in the bank. How much
money does he have in the bank on the day he
graduates grade 11 (right after he makes his third
deposit) if his bank pays 4% interest/a compounded
annually. (Hint: Do all the $100 deposits earn the
same amount of interest?)

WHAT IF HIS MOTHER GAVE HIM
MONEY FOR ALL HIS BIRTHDAYS
UNTIL HE TURNED 40.

WOULD THE FUTURE VALUE BE

EASY TO CALCULATE THIS WAY?
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Future Value and Present Value of an Annuity
The Future Value of an Annuity
Example 1: Ahsan plans to deposit $1000 at the end of each
year for 5 years. In order to calculate the future value of the
annuity, we have to calculate the future value of each cash
flow. Let's assume that you are receiving $1,000 every year for
the next five years, and you invested each payment at
S%/year compounded annually. The following diagram shows
how much you would have at the end of the five-year period:
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End of each period
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FVoof Annuity = P [

P = Periodic Payment
T = rate per period
n = number of periods

(14+7r)" =1
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Example 2: $450 is deposited at the end of each quarter for 1.5 years in an account paying
10% per year compounded quarter

a) What is the amoun € onhui’ry? . Y\ l s
b) How much interest does the annuity earn? A_ P\ C( ""L) —
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Example 2b: Mawleed deposits $250 at the end of each month for 2 years.
His account pays 6% interest per year, compounded MONTHLY.
a) Determine how much he will have at the end of 2 years.

b) How much interest has he earned.

10
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Example 3: Carmello and Odner are friends. They save for retirement as follows.
» Starting at age 25, Carmello deposits $1000 at the end of each year for 40 years.
» Starting at age 45, Odner deposits $2000 at the end of each year for 20 years.

Suppose each annuity earns 8% per year compounded annually. Who will have the

greater amount at retirement? _— O

C
A: KLC(*\S\‘\-} A:_&Eﬂfﬁf- r)
C ¢

(= 00 (= 0.0K
n= 40) = a0

$351 05655  \ b1 54319
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The Present Value of an Annuity
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Mrs. Thangaraj has just had baby. She wants to put away enough money today SO
that she can withdraw money to give her son a $50 gift for each of his next three
birthdays. How much does she need to deposit if the intere? raje is 7.0% annually.

0

You have a coin that you wish to sell. A potential buyer offers to purchase the coin

from you in exchange for a series of fhree annual payments of $50 startjng one year
from today. Another buyer is willing to give you $135 dollars today.

If the prevailing interest rate is 7% compounded anrll hich offer should you
take? )‘,i\/
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4. 673 50/(1.07) \

4367 < 50/(1.07)°

40.82< 50/(107)

131.22

June 08, 2012
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r = rate per per‘md
0-( n = number of periods
Y

PN=R /| — <1+L>"“}
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P = Periodic Payment
r = rate per period
n = number of periods

Example 4: Suzette wants to withdraw $600 at the end of each month for 8
months. Her bank account earns 4.9%/a compounded monthly. How
much must Suzette deposit in the bank account today to pay for the
withdrawals?2

16
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Example 5: Nidaa plans to retire at age 65. She would like to have
enough money saved so that she can withdraw $5000 every three months
stow much musT N|doo deposﬁ at retired at 6% compounded
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Mr. Walker wants to retire at age 60 and he wants to be able
to make monthly withdrawals of $1800 for 25 years.

a) If the interest rate is 3.8% compounded monthly, how
much does he need to deposit into his bank at age 607

b) How much interest does he earn? .
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- $)21740.10
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You win a lottery. You have 2 choices. L -0. 0\‘ L’
FVv
$10 00010 years or = ‘*‘D
10 yearly payments of $900. - (0D

Which should you choose if the prevailing interest rate is 4.6%
ompounded annually?
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