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Section 6.5: Exponential Functions
Practice HW from Mathematical Excursions Textbook (not to hand in)

p. 386 # 1-9 odd, 15-29 odd



In this section, we talk about the basics of exponential functions. Before defining what an exponential function, we review two basic exponent laws that can be useful.

Laws of Exponents
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Exponential Functions

The exponential function with base b is denoted by
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where b > 0, 
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, and x is any real number.

Example 1: Given
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Example 2: Given
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Graphs of Exponential Functions

Example 3: Graph 
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Example 4: Graph 
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In general,

[image: image17.png]olix)=atx
Graph

]





[image: image18.png]Graph ol ix) = a*x





Example 5: Graph 
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The Number e

The number e is an irrational number approximated by
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The function 
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 is called the exponential function of base e.

Example 6: Determine the number e, 
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Example 7: Graph 
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Applications of Exponential Functions

We now look at some basic application problems involving exponential functions.

Compound Interest

Compound interest is where the interest is always calculated on the current amount in an account. The amount in the account after a certain time can be calculated using the following formula:

Compound Interest Formula
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where



P = principal (the original amount of money invested at time t = 0).




r = annual (yearly) interest rate in decimal 
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n = the number of times per year interest is compounded





n = 1     (annually)





n = 2     (semi-annually)





n = 4      (quarterly)





n = 12    (monthly)





n = 365  (daily)




t = the number of years the money grows.



A = the future amount (the amount of money the investment grows to)
If interest is compound continuously, interest is incrementally always being added to the account. The following formula is the compound interest formula for continuous compounding.

Compound Interest Formula
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P = principal (the original amount of money invested at time t = 0).




r = annual (yearly) interest rate in decimal 
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t = the number of years the money grows.




A = the future amount (the amount of money the investment grows to)
Example 8: Suppose $5000 was invested at 7% annual interest. How much money would be in the account after 10 years if interest is compounded.
a. semi-annually

Solution:
b.
monthly

Solution:
c.
continuously
Solution:
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Example 9: The radioactive isotope iodine-131 is used to monitor thyroid activity. The number of grams N of iodine-131 in the body t hours after injection is given by 
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Find the number of grams of the isotope 24 hours after an injection. Round to the nearest ten-thousandth.

Solution: For this problem, we want to find the number of grams N after t = 24 hours. We substitute t = 24 in to the given formula to obtain


[image: image31.wmf](

)

376552428

.

1

 

          

          

          

          

          

)

9177016186

.

0

(

5

.

1

 

          

          

          

          

          

5

.

0

5

.

1

 

 

          

          

          

          

          

2

1

5

.

1

)

24

(

hours

 

24

after

 

Grams

 

of

Number 

1239029427

.

0

7

.

193

/

24

»

=

=

÷

ø

ö

ç

è

æ

=

=

=

N

t


Rounding to the nearest ten-thousandth (four places to the right of the decimal), we see that there are approximately   1.3766 grams    of iodine-131 24 hours after injection.
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Example 10: Suppose a company is trying to stimulate sales of a product in an area that has 267000 viewers. The number of viewers V who are made aware of the product after t days is given by the exponential equation
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Rounding your final answer to the nearest whole number, find the number of viewers who are made aware of the product after 1 day. After 79 days.

Solution: 
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