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Properties of Exponential Functions & Their Graphs

We already know that an exponential function has a variable as part of an exponent. In this activity
we will examine the properties observed in the table of values and in the graphs of exponential
functions.

Problem #1 (reviewing differences)

a) Use differences to show that the table below represents a linear relationship. (see page 141 of
your textbook for a review of first and second differences)
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b) Use differences to show that the table below represents a quadratic relationship.
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Problem #2

a) Calculate the first and second differences for the table below. What do you notice about the first
and second differences?
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b) Using the same table of values show that there is a “constant ratio”. The term constant ratiois
also called a growth factor or decay factor. It is calculated similar to first differences, only with

division instead of subtraction.
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c) What is the equation for the above table of values?
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Problem #3 Examining Population Growth

a) The population of a city is shown below. Is the
quadratic or exponential?

Year |  Population 2] __li_M
2000 185,000 S 15 00D

2001 200,000 b 1S 0D

2002 215,000 15 O0D

2003 230,000

b) The population of a second city is shown below. Is the

exponential?

1‘ . Year | Population | F(2
2000 95000
2001 9785 || 035
2002 100,786 {| | & 3
2003 103,810 ‘

) The population of a third city is shown below. Is the
exponential?
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d) Find an equation that models the growth of the first and second cities, i )
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Problem #4: Examing the graph of the function f(x) =bh"

In the first unit of this course we look at parent functions, and families of functions. The parent

function for all exponential functions is f (x) = ) . (There is more than one parent for different
values of b),

Each function below is in the form f(x) = b* with different values for b. Complete each table of
values below. Leave values as rational numbers. Graph each function on graph paper.

b) f(x)=5" ) fi(x)=10"




Examine each of the 6 graphs you made and complete the table below.,
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Problem #5

Complete the following:

In general the graph of f(x) = b" has the following properties:

a) It has a y-intercept at: (O b

b) It has an asymptote at: 3 =0
c) Ifb > 1the graphis:
d) If0 < b < 1 the graph is: ole r_reas'i‘ﬂj
e) It has a domain of: %)( 6*23

f) It has a range of: %3 (;:.l?_,,:j :rPr_,j?
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Properties of Exponential Functions

1. Examine each table below. Determine if the relationship is linear, exponential. Then find the equation
that represents each table.
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2. Text page 243 #2 and page 267 #1
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Answers

a) y=3" b) y=3x~1 ¢ y=5x+1 d) y=5" e y==2x+12 f) y=503)







