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The Exponential Function

Basic Function

Rule:                                    or

Note: The base must be strictly positive (c    0).  
Also, c    1.
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There are two cases: 1) c > 1

Example:
        

 PROPERTIES                                          Graph

 Domain:

 Range:

 Variation:

 Sign:

 Extrema:

 Intercepts:
­5 ­4 ­3 ­2 ­1 0 1 2 3 4 5 6­2

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30

x

y

growth

None

Increasing over 

Positive over 

y­int = 1
The x-axis is an asymptote.



1.  Exponential Function.notebook

3

January 31, 2023

2) 0 < c < 1

     

             PROPERTIES                                             Graph

 Domain:

 Range:

 Variation:

 Sign: Positive over

Extrema:  None

 Intercepts:  y ­ intercept  = 1

The x-axis is an asymptote.

­6 ­5 ­4 ­3 ­2 ­1 0 1 2 3 4 5­2
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decay

Example:

Decreasing over
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Transformed Function

Rule:                                                  or

new c value

y = k is the new horizontal asymptote.
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There are four different cases for the 
transformed exponential function.
     1. a > 0, c > 1                                     2.             , 0 < c < 1

x

y

x

y

Increasing, above the asymptote Decreasing, above the asymptote

a > 0
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3.             ,                                 4. a < 0 , 0 < c <1

x

y

x

y

Increasing, below the asymptote

c > 1a < 0

Decreasing, below the asymptote
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Sketch the graphs for ...
a)      

­10 ­8 ­6 ­4 ­2 0 2 4 6 8 10
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b)

­5 ­4 ­3 ­2 ­1 0 1 2 3 4 5
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Finding the Rule
1) Given two points and k 
Example:  

­5 ­4 ­3 ­2 ­1 0 1 2 3 4 5 6 7 8 9 10

­10
­8
­6
­4
­2
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Use the form 
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Example: 

­12 ­10 ­8 ­6 ­4 ­2 0 2 4 6 8 10 12
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Let x = 0.  Then y = a + k.

y - intercept = a + k
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Example: x y

­2

­1

0 4
1 14
2 44

2)  Given a table
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For each graph below, determine the equation.

­4 ­2 0 2 4 6 8 10 12 14 16 18 20
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y = 5

y = 
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Zeros and Equations

Example: Given                      , solve for          . 
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Example: For                         , find                     .
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Example: Find the zero of the function...

a) b)
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c)
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Example: Solve for x:
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Example: A biologist is observing a sample of bacteria.  
The sample contains 5 bacteria.  The number 
of bacteria doubles every hour.

a)  How many bacteria will be in the sample 
 after 12 hours?

b) In how many hours will there be 320 bacteria?
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Example: Determine the zero:

To solve this, we need the logarithm.
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