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Exponential Functions

Section 5.7

Compound Interest

Simple Interest Formula

I P r t= ⋅ ⋅

  Interest earnedI =

  Principal amount investedP =

decimal a as rateinterest  annual  =r

yearsin   timeoflength   =t

Suppose you invest $1,000 for 1 year at 

an 8% annual  interest, where the interest is

compounded  quarterly. How much money

will you have at the end of the year?
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Compound Interest Formula

1

nt
r

A P
n

 
= + 

 

returnedmoney  ofAmount   =A

investedamount  Principal  =P

decimal a as rateinterest  annual  =r

yearsin   timeoflength   =t

yearper  gscompoundin ofnumber   =n

formula.interest   compound  theUse

year?  theof end at the haveyou  will

moneymuch  How quarterly.  compounded

isinterest  but the interest,  annual 8%an 

at year  1for  $1,000invest you  Suppose

Simplified Compound Interest 

Formula

( )1
n

A P r= +

returnedmoney  ofAmount   =A

investedamount  Principal  =P

  periodic interest rate as a decimalr =

  number of periodic interest paymentsn =
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Suppose you invest $100 for 1 year at 

an 8% annual  interest, but the interest is

compounded  monthly. How much money

will you have at the end of the year?

Use the compound  interest formula.

Suppose you invest $100 for 1 year at 

an 8% annual  interest, but the interest is

compounded  daily. How much money

will you have at the end of the year?

Use the compound  interest formula.

Suppose you invest $100 for 1 year at 

an 8% annual  interest, but the interest is

compounded  hourly. How much money

will you have at the end of the year?

Use the compound  interest formula.
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Suppose you invest $100 for 1 year at 

an 8% annual  interest, but the interest is

compounded  every second. How much money

will you have at the end of the year?

Use the compound  interest formula.

1
The term  1  is very important.

Evaluate this term for several large

values of .
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1
Use your calculator to graph  1

x

y
x

 
= + 
 

What happens to  as  get very large?y x

Compound Interest Formula

         1  
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= +  

   

If  ,  then  n k→ ∞ → ∞
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Continuous Compound Interest Formula

                        

  is the amount of money returned

  is the principal invested

  is the annual interest rate as a decimal

  is the number of years fo
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If $10,000 is deposited in an account that pays 6%

compounded continuously for 4 years, how much

money will be in the account after 4 years?

If $10,000 is deposited in an account that pays 6%

per year, how much money will be in the account

after 4 years if the interest is compounded monthly?

Solve the compound interest formula 

for P
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A P
n

 
= + 
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   
+ +   
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1   is called the Present Value Formula

nt
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P A
n

−

 
= + 
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 is the present value of   dollars to be received

after  years assuming a per annum interest rate of

 compounded  times per year.

P A

t

r n

How much money would you need to invest

now if you wanted to have $10,000 in fifteen

years assuming an interest rate of 8% compounded

monthly?
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Since  1  

nt
r

P A
n

−

 
= + 

 

10000,   .08,   12,  and 15A r n t= = = =

12 15
.08

10000 1
12

P

− ⋅

 
= + 

 

                           $3023.96

Check this using the compound interest formula

P ≈

Suppose you invest $1000 and you want to 

have $2000 in five years. What annual interest

rate would you need if the interest is compounded

once per year?

( )We use the formula   1  and solve for 

where  2000,  1000,  5

n
A P r r

A P n

= +

= = =

( )
5

so  2000 1000 1  now solve for r r= +

( )
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  2 1

2 1

2 1 0.148698 14.87%
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