Compound Interest & Using Functions Involving e
Compound Interest Formula (except continuous):

When the bank pays interest on both the principal and the interest an account has already earned, the bank is paying compound interest. The compound interest formula for the amount A in an account compounded at specific intervals (except for continuous compounding) is given below. 
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where A is the ending value or amount 

P is the “principal” or initial value 

r is the interest rate (expressed as a decimal)

n is the number of times interest is calculated per year

t is time (in years) 

Use your calculator to explore what happens when $1000 is invested at a rate of 10% for one year and the interest is compounded more and more frequently.

	Number of Times

Compounded per Year (n)
	     Value of 
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	   Value

    of A

	Annually (1)
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	   $1100

	Semi-annually (2)
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	Quarterly (4)
	
	

	Monthly (12)
	
	

	Daily (365)
	
	

	Hourly (8760)
	
	

	By the Minute

(525,600)
	
	


Example 1: Ben deposited $500 in his savings account.  The account pays interest at 7% compounded quarterly.  How much money will Ben have in 3 years?


A = 

P = 


r = 


n = 


t = 

Example 2: How much would you have to invest to have $20,000 after 6 years in an account earning 8.5% interest, compounded monthly?

A = 

P = 

r = 

n = 

t = 

Exploring the Number “e”

Use a calculator to help you complete the following table.

	Value of “n”
	   Value of
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	10
	

	100
	

	1000
	

	10000
	

	1000000
	

	1000000000
	


What will happen as “n” continues to increase?

Find the key labeled “e” on your calculator and record the value of “e”:

e = ________________

How does this value compare with the last value in the table above?

_____________________________________________________

Simplify expressions containing the number e 

(write exact answers - do not use your calculator!)

1)    
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Interest Compounded Continuously Problems:

When the interest is compounded continuously, we use a different formula to calculate interest.
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where A is the ending value or amount




   P is the original value or amount




   e is a constant (2.71828…) 


r is the annual interest rate, in decimal form


t is the no. of yrs. the money has been invested

Example 3:  Terry deposited $100 he got for his 5th birthday in a savings account that compounds continuously at 5%.  Today is his 21st birthday and he wants to withdraw the money.  How much does he have?

P = 


r = 


t = 

Example 4:  Suppose you invest $1500 at an annual interest rate of 9.5%, compounded continuously. How much will you have in the account after five years?

How much will you have after 25 years?

P = 


r = 

t =
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