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Chapter 4

Exponential and
Logarithmic Functions

Figure 4.1.1: graph of
a linear function, illustrating inverses
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Figure 4.1.2: Relationship
between f and '
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Figure 4.1.3: Horizontal line test,
to determine if a function is one-to-one
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Figure 4.1.4: example
of function to apply horizontal line test
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Figure 4.1.5: Horizontal
line test, applied to function
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Figure 4.1.6: graph
of a linear function and its inverse

flx)==2x+3
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Figure 4.1.7: calculator screen showing
the graph of a linear function and its inverse
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Figure 4.1.8: graph
of a polynomial function
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Figure 4.1.9: graph of
a polynomial function and its inverse
Copyright © Cengage Learning. Al rights reserved. 4110

8/31/2009



MATH 147 PRECALCULUS

Chapter 4

Figure 4.1.10: graph
of a polynomial function
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Figure 4.2.1: graph
of an exponential function
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Figure 4.2.2: calculator screen
with graph of an exponential function
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Figure 4.2.3: illustration of
a graph showing exponential growth

y values increase
as x increases

f(x) = Ca®,
@ =0 =i
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Figure 4.2.4: illustration of
a graph showing exponential growth

T =Ca;
D<a<1,C>0

A‘:

as x increases

y values decrease

X

Figure 4.2.5: graph
of an exponential function
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Figure 4.2.6: graph
of an exponential function
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Figure 4.2.7: graph
ofy=(1+1 )¥approachingy=e
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Figure 4.2.8: graph
of an exponential function with base e
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Figure 4.2.9: 2 calculator screens showing
table and graph for an exponential function
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Figure 4.2.10: graph
of an exponential decay function

v(r)=10,000(0.92)'

0 5 10 15 20 25 30 !

Copyright © Cengage Learning. All rights

reserved.

4121

Figure 4.2.11: 2 calculator screens showing
table and graph with intersection of an exponential
function, to find doubling time

X Yi Y2
7 5000 3670.8
8 5000 3877.9
9 5000 4Y096.6
10 5000 43277
n 5000 4Y571.8
12 5000 4g29.7
5000 S102.1
X=13

5500

Intersection
pLX=12.631535  =5000..
2500

5
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Figure 4.3.1: 2 calculator screens showing
graph of eXwith intersection, and finding natural log
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Figure 4.3.2: graph of f(x) = log x
.1.
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y-axis: vertical asymptote
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Figure 4.3.3: illustration
of behavior of log_x, a > 1
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S(x)=log, x,a>1
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Figure 4.3.4: illustration
of behavior of log_x, a < 1
Yy
J&x)=log,x,0<a<]1
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Figure 4.3.5: graph
with y = @ and y = log_x

v=a*,a>1 v=x
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Figure 4.3.6: graph of a
logarithmic function, with asymptote

t = 0: vertical asymptote

g(t)=In(-1)

D -B-T-6-5-4-3-2- 1231
-3+
—44
— 51
Copyright © Cengage Learning. All rights reserved. 4128

Chapter 4 14



MATH 147 PRECALCULUS

Chapter 4

Figure 4.3.7: calculator screen with graph
of y = log x, which stops near the vertical axis
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Figure 4.3.8: 3 graphs showing transformations
of the graph of a logarithmic function
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Figure 4.3.9: calculator screen
with Y= screen for logarithmic equation
including change of base needed to graph
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Figure 4.4.1: graphs of In x2 and 2 In x
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Figure 4.5.1: calculator screen using INTERSECT
feature to solve an exponential equation
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Figure 4.5.2: 2 calculator
screens, showing table and graph
with intersection to solve an exponential equation

X Y1 Y2
1000 1200
1 1051.3 1200
e 1105.2 1200
3 1161.8 1200
Y 12214 1200
5 1284 1200
6 1349.9 1200
X=0
1500
Intersection
olx=364643n.Y=1200 . .o
1000
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Figure 4.5.3: calculator screen with
table of values for an exponential function

Y1
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5.136
2.Ub53
1.1833
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.27264
13087
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Figure 4.5.4: calculator screen using INTERSECT
feature to solve a logarithmic equation
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Figure 4.5.5: calculator screen using INTERSECT
feature to solve a logarithmic equation
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Figure 4.6.1: illustration of a
graph showing exponential growth

y values increase

as x increases

f(x) = Ca*,
a>1,C>0
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Figure 4.6.2: illustration of

a graph showing exponential decay
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y values decrease
as x increases

X

g. All rights reserved. 439

Figure 4.6.3: 3 calculator screens

showing scatter plot, exponential regression, and
graph with the exponential model and scatter plot
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Figure 4.6.4: 3 calculator screens
showing scatter plot, logarithmic regression, and
graph with the logarithmic model and scatter plot
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Figure 4.6.5: Graph of logistic function

Function values
level off as x

approaches

J infinity
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Figure 4.6.6: 3 calculator screens
showing scatter plot, finding logistic model, and
graph with the logistic model and scatter plot
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