Lesson 28
MA 152, Section 9.2 
Any of you who are familiar with monthly car payments or mortgage payments know about annuities.  

An annuity is a plan involving payments made at regular intervals.  An ordinary annuity is one in which the payments are made at the end of each time interval.  In our course, we will be discussing ordinary annuities.

The time over which payments for an annuity are made is called the term of the annuity.

The future value of an annuity is the sum of all the payments and the interest those payments earn.  If one only pays the minimum payment each time, this is the amount you actually pay.


Formula for the Future Value of an Annuity:  The future value FV of an ordinary annuity with deposits or payments of P made regularly k times per year for n years, with interest compounded k times per year at an annual rate r, is given by…
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Ex 1:
Assume that $1200 is deposited at the end of each year into an account in which interest is compounded annually at a rate of 5%.  Find the accumulated amount (future value) after the given number of years.

a)
6 years


b)
10 years

Ex 2:
Assume that $1200 is deposited at the end of each year into an account in which interest is compounded annually at the given rate.  Find the accumulated amount (future value) after 8 years.


a)
3 ½ %


b)
8%

Ex 3:
Assume that $1200 is deposited at the end of each period in an account in which interest is compounded at the given frequency at an annual rate of 8%.  Find the accumulated amount (future value) after 12 years.


a)
k = 4


b)
k = 12

If the situation of an ordinary annuity is reversed and we need to find what regular deposit should be made now to provide a specific future amount, the following formula would be used.  This principal amount is called a sinking fund payment.

Sinking Fund Payment:  For an annuity to provide a future value FV, regular deposits P are made k times per year for n years, with interest compounded k times a year at an annual interest rate r.  The payment P is given by….
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Ex 4:
Find the amount of each regular payment that would provide $30,000 in 15 years at the given annual rate and compounding frequency.

a)
6%, semiannually

b)
6%, monthly

Ex 5:
A teacher has been making monthly payments of $350 into a retirement account.  This account earns 3.5% annual interest and is compounded monthly.  If she retires in 20 years after she started making payments, how much will be in the account?

Ex 6:
A mother began putting $1250 every 3 months in an college account for her daughter beginning when the daughter turned 12 years old.  If the account earns 

8 ½ % annual interest, compounded quarterly, how much is in the account on the daughter’s 20th birthday?
Ex 7:
Steven has the choice of two loan companies to finance his car.  If he goes with bank 1, he will pay $325 monthly for 5 years at an annual interest rate of 7.2%.  If he chooses Bank 2, he will pay $271 for 6 years, and at a lower interest rate of 6%.  Is this a better deal?

Ex 8:
Jim and Julie decide to save for retirement when they are both married at age 21.  They wish to retire when both are 60 years old.  If they want to have a million dollars in their retirement fund and can find an account that will earn 9% annual interest, compounded monthly, how much would they have to put in the account each month?

Ex 9:
Roger wants to retire in 40 years.  He plans on investing $2000 every 6 months for 20 years.  Then he will let the accumulated money continue to grow for the remaining 20 years before retirement.  Assume the account earns 6% compounded semiannually.  How much will Roger have when he retires?

Ex 10:
Roger’s brother, Ryan, also wants to retire in 40 years.  However, he has a different plan than Roger.  He wants to wait 20 years and then invest twice as much as Roger every 6 months, $4000 for 20 years.  Assume his account also earns 6% compounded semiannually.  How much will Ryan have when he retires?
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