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Chapter 7

Exponential and Logarithmic Functions
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7.1 Composition and Inverse Functions

LEARNING OBJECTIVES
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Composition of Functions
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Example 3
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KEY TAKEAWAYS
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TOPIC EXERCISES

PART A:  COMPOSIT ION OF FUNCTIONS

Given the functions defined by f and g find ���G�Q�H�� �	�Y�
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Given the functions defined by �G�	�Y�
 �� ���Y�� �1 ��, �H�	�Y�
 �� ���Y�� �� ,

and �I �	�Y�
 �� �Y�(�(�9 , calculate the following.
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PART B:  INVERSE FUNCTIONS

Are the given functions one-to-one? Explain.

��	

�81@D5B����H@?>5>D91<�1>4�#?71B9D8=93��E>3D9?>C

�	���?=@?C9D9?>�1>4�!>F5BC5��E>3D9?>C ����



��	

��	

��	

��	 �G�	�Y�
 �� �Y�� ��

��	 �H�	�Y�
 �� �Y�� �� ��

�81@D5B����H@?>5>D91<�1>4�#?71B9D8=93��E>3D9?>C

�	���?=@?C9D9?>�1>4�!>F5BC5��E>3D9?>C ���




��	 �I �	�Y�
 �� �]�Y�]�� ��

��	 �S�	�Y�
 �� �Y�� �� ��

��	 �G�	�Y�
 �� �Y�� ��
�( �(�(�(�(�(�(�(�(

�9

�
	 �H�	�Y�
 �� ��

Given the graph of a one-to-one function, graph its inverse.
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Verify algebraically that the two given functions are inverses. In other

words, show that ���G�Q�G�1��
�� �	�Y�
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Graph the function and its inverse on the same set of axes.
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7.2 Exponential Functions and Their Graphs

LEARNING OBJECTIVES
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Figure 7.1

Leonhard Euler (1707Ð1783)
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TOPIC EXERCISES

PART A:  EXPONENTIAL FUNCTIONS

Evaluate.

�	 �G�	�Y�
 �� ���YG85B5�G�	�1���
� �G�	���
��1>4�G�	���
��


	 �G�	�Y�
 �� ���� �YG85B5�G�	�1���
� �G�	���
��1>4�G�	���
��

�	 �H�	�Y�
 �� ��
��
�� ��

�Y
G85B5�H�	�1���
� �H�	���
��1>4�H�	���
��

�	 �H�	�Y�
 �� ��
��
�� ��

�Y
G85B5�H�	�1���
� �H�	�1���
��1>4�H�	���
��

�	 �I �	�Y�
 �� ���1�YG85B5�I �	�1���
� �I �	���
��1>4�I ��
��
�� �� ��

�	 �I �	�Y�
 �� ���1�YG85B5�I �	�1���
� �I ���1
��
�� ����1>4�I �	���
��

�	 �G�	�Y�
 �� �1���Y�� �� G85B5�G�	�1���
� �G�	���
��1>4�G�	���
��

�	 �G�	�Y�
 �� �� �1 ���YG85B5�G�	�1���
� �G�	���
��1>4�G�	���
��

�	 �H�	�Y�
 �� ���� �1�Y�� ���� G85B5�H�	�1���
� �H�	�1���
��1>4�H�	���
��

��	 �H�	�Y�
 �� �� �1 ���1�YG85B5�H�	�1���
� �H�	���
��1>4�H�	���
��

Use a calculator to approximate the following to the nearest
hundredth.
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Sketch the function and determine the domain and range. Draw the
horizontal asymptote with a dashed line.
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PART B:  NATURAL BASEE

Find �G�	�1���
, �G�	���
, and �G��
��
�� �� for the given function. Use a calculator

where appropriate to approximate to the nearest hundredth.
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Sketch the function and determine the domain and range. Draw the
horizontal asymptote with a dashed line.
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PART C:  COMPOUND INTEREST FORMULAS
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7.3 Logarithmic Functions and Their Graphs

LEARNING OBJECTIVES
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Figure 7.2

John Napier (1550Ð1617)
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Graphing Logarithmic Functions
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TOPIC EXERCISES

PART A:  DEFINIT ION OF THE LOGARITHM

Evaluate.
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PART B:  THE COMMON AND NATURAL LOGARITHM

Evaluate. Round off to the nearest hundredth where appropriate.
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Find x. Round off to the nearest hundredth.
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PART C:  GRAPHING LOGARITHMIC FUNCTIONS

Sketch the function and determine the domain and range. Draw the
vertical asymptote with a dashed line.
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PART D:  D ISCUSSION BOARD
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7.4 Properties of the Logarithm

LEARNING OBJECTIVES
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Product, Quotient, and Power Properties of Logarithms
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TOPIC EXERCISES

PART A:  LOGARITHMS AND THEIR INVERSE PROPERTIES

Evaluate:

�	 �M�P�H�� ��


	 �M�P�H������ ��

�	 �M�P�H���� ����

�	 �M�P�H���� �1����

�	 �M�P�H�� ������

�	 �M�P�H�� ��

�	 �M�O�F��

�	

�	

��	 �M�P�H������ ��

��	 �M�P�H������ ��
��
�� ��

�
	 �M�P�H������ ��

��	 ���M�P�H�� ������

��	 ���M�P�H�� ��

��	 ���� �M�P�H����

��	 �F�M�O����

��	 �F�M�O�Y��

��	 �F�M�O�F�Y

�M�O
(

��
�F)

�M�P�H������ (
��
�� )
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Find a:

��	 �M�O�B�� ��


�	 �M�P�H�B�� �1��


�	 �M�P�H�� �B�� �1��



	 �M�P�H���� �B�� ��


�	 �M�P�H�� �B�� ��


�	 �M�P�H�B�� ����


�	 ���B�� ��


�	 �F�B�� ����


�	 �M�P�H�B��
�� �� ��


�	 �M�P�H�B���� �� ��

PART B:  PRODUCT,  QUOTIENT,  AND POWER PROPERTIES
OF LOGARITHMS

Expand completely.


�	 �M�P�H�� ���Y�Z��

��	 �M�P�H�����Y��

��	 �M�P�H�� �����Y�� ��

�
	 �M�P�H�� �������Y�� ��

��	 �M�O�����Z�� ��

��	 �M�P�H���������Y�� ��

��	

��	

�M�P�H�� (
�Y
�Z�� )

�M�P�H�� (
����
�Y)
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��	 �M�P�H�������Y�� �Z�� ��

��	 �M�P�H�� �����Y�� �Z�� ��

��	

��	

��	

�
	

��	 �M�P�H�� ���������Y�� �Z��
��
��

��	 �M�O���F
�� ���Y�1 �Z��

��
��

��	 �M�P�H�� �� �� �Y�Z�( �(�(�(
�9 ��

��	 �M�O�� ���Y �Z�(�(�9 ��

��	

��	

��	

��	

��	

�M�P�H�� (

�Y��

�Z�[�� )

�M�P�H
(

�Y
�Z�� �[�� )

�M�P�H�� (
��

�Y�� �Z�[ )

�M�P�H�� (
��

�����Y�� �[�� )

�M�P�H��

�!

��
� 
� 

�Y�� �Z�(�(�9��

�[

�$

�"
�#
�#

�M�P�H
�!

��

� 
� 

�����Y�� �Z��
��

�[��

�$

�"

�#
�#

�M�P�H
�!

��

� 
� 

�������Y��

���Z�� ������
��

�$

�"

�#
�#

�M�P�H��

�!

��

� 
� 
� 

�Y

���Z�� �[��
��

�( �(�(�(�(�(�(�(�(�(�(�(�(�(
�#

��

�$

�"

�#
�#
�#

�M�P�H�� (

�Y��

�Z�[��
�( �(�(�(�(�(

�9�� )
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�
	

Given �M�P�H�� �Y�� �B, �M�P�H�� �Z�� �C, and �M�P�H�� �[ �� �D, write the following
logarithms in terms of a, b, and c.

��	

��	

��	

��	

Given �M�P�H�C�� �� ��������, �M�P�H�C�� �� ��������, and �M�P�H�C�� �� ��������,
calculate the following. (Hint: Expand using sums, differences, and
quotients of the factors 2, 3, and 7.)

��	 �M�P�H�C����

��	 �M�P�H�C ��������

��	 �M�P�H�C ��
����
�� ��

��	 �M�P�H�C ����
�( �(�(�(

�9

Expand using the properties of the logarithm and then approximate
using a calculator to the nearest tenth.

��	 �M�P�H�����������m���� ����
��

�
	 �M�P�H�����������m���� �1����
��

��	 �M�O���������F�1���� ��

��	 �M�O���������F���� ��

Write as a single logarithm with coefficient 1.

��	 �M�P�H�Y�� �M�P�H�Z

�M�P�H
(

�Y��

�Z�� �[��
�( �(�(�(�(�(�(

�9�� )

�M�P�H�� �������Y
�� �Z�� �[��

�M�P�H�� �� �Y�Z
�� �[�(�(�9 ��

�M�P�H�� (

���Y�� �Z
�[�� )

�M�P�H�� (

�Y�(�(�9��

�Z�[�� )
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��	 �M�P�H�� �Y�1 �M�P�H�� �Z

��	 �M�P�H�� �� �� ���M�P�H�� �Y�� �M�P�H�� �Z

��	 �M�P�H�� �� �� ���M�P�H�� �Y�� ��
�� �M�P�H�� �Z

��	 ���M�P�H�� �Y�1 ���M�P�H�� �Z�� ��
�� �M�P�H�� �[

��	 �� �M�P�H�Y�1 �M�P�H�Z�1 �M�P�H��

��	 �M�P�H�� �� �� �M�P�H���Y�� �Z��

�
	 ���M�P�H�� ���Y�� ���� �� �M�P�H�� �Z

��	 �M�O�Y�1 �� �M�O�Z�� �M�O�[

��	 �M�P�H�� �Y�1 ���M�P�H�� �Z�� ���M�P�H�� �[

��	 �� �M�P�H�Y�1 �M�P�H�Z�1 �� �M�P�H�[

��	 �� �M�O�Y�1 �� �M�O�Z�1 �M�O�[

��	 ��
�� �M�P�H�� �Y�1 ��

�� ���M�P�H�� �Z�� �M�P�H�� �[��

��	 ��
�� ���M�P�H�� �Y�� ���M�P�H�� �Z�� �1 ���M�P�H�� �	�[ �� ���


��	 �� �� �M�P�H�� �Y�1 ��
�� �M�P�H�� �Z

��	 �� �1 ���M�P�H�� �Y�� ��
�� �M�P�H�� �Z

��	 ��
�� �M�P�H�� �Y�� ��

�� �M�P�H�� �Z

�
	 �1���M�P�H�� �Y�� ��
�� �M�P�H�� �Z

��	 �1�M�O�� �� �� �M�O���Y�� �Z�� �1 �M�O�[

��	 �1�� �M�O���Y�1 �Z�� �1 �M�O�[ �� �M�O��

��	 ��
�� ���M�O�Y�� �� �M�O�Z�� �1 ���� �M�O�� �� �M�O�[��

��	 �� �M�P�H�� �� ��
�� �M�P�H�Y�1 �� �M�P�H���Z�� �[��

��	 �M�P�H�� �� �1 ���M�P�H�� �Y�� ��
�� �M�P�H�� �Z�1 ���M�P�H�� �[

�81@D5B����H@?>5>D91<�1>4�#?71B9D8=93��E>3D9?>C

�	��'B?@5BD95C�?6�D85�#?71B9D8= ����



��	 ���M�P�H�� �� �1 �M�P�H�� �Y�1 ���M�P�H�� �Z�� ��
�� �M�P�H�� �[

Express as a single logarithm and simplify.

��	 �M�P�H�	�Y�� ���
 �� �M�P�H�	�Y�1 ���


��	 �M�P�H�� �	�Y�� ���
 �� �M�P�H�� �	�Y�� ���


��	 �M�O���Y�� �� ���Y�� ���� �1 �M�O�	�Y�� ���


�
	 �M�O���Y�� �1 ���� �1 �M�O�	�Y�� ���


��	 �M�P�H�� ���Y�� �1 ���� �1 �M�P�H�� �	�Y�1 ���


��	 �M�P�H�� ���Y�� �� ���� �1 �M�P�H�� �	�Y�� ���


��	 �M�P�H�Y�� �M�P�H���Y�� ���� �1 �M�P�H���Y�� �1 ������

��	 �M�P�H�	���Y�� ���
 �� �M�P�H�	�Y�1 ���
 �1 �M�P�H�����Y�� �1 ���Y�1 ����
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ANSWERS

�	 �

�	 ��

�	 ��

�	 �

�	 �

��	 U�

��	 ���

��	 ��

��	 �Y��

��	 �F


�	 ��
��


�	 ���� �� ����


�	 �M�P�H�� ��


�	 �


�	 �M�P�H�� �Y�� �M�P�H�� �Z

��	 �� �� ���M�P�H�� �Y

��	 �M�O�� �� �� �M�O�Z

��	 �M�P�H�� �Y�1 ���M�P�H�� �Z

��	 �� �� �� �M�P�H�Y�� �� �M�P�H�Z

��	 ���M�P�H�� �Y�1 �M�P�H�� �Z�1 ���M�P�H�� �[

��	 �1���M�P�H�� �Y�1 �M�P�H�� �Z�1 �M�P�H�� �[

��	 �� �� ���M�P�H�� ���Y�� �Z��

��	 �M�P�H�� �� �� ��
�� �M�P�H�� �Y�� ��

�� �M�P�H�� �Z
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��	 ���M�P�H�� �Y�� ��
�� �M�P�H�� �Z�1 �M�P�H�� �[

��	 �� �� �� �M�P�H�Y�1 �� �M�P�H���Z�� ������

��	 ���M�P�H�� �Y�1 ��
�� �M�P�H�� �Z�1 ��

�� �M�P�H�� �[

��	 �� �� ���B�� ���C�� �D

��	 �� �� ���B�� �C�1 ���D

��	 
	�


��	 �	��

��	 �M�P�H�	�������
 �� ���� �R��������

��	 �M�O���������� �1 ���� �R�1��������

��	 �M�P�H���Y�Z��

��	 �M�P�H�� �����Y�� �Z��

��	

��	 �M�P�H�������Y�� �Z��
��
��

��	

��	

��	

��	

��	

�M�P�H�� (

�Y�� �[�(�(�9

�Z�� )

�M�O
(

�Y�[
�Z�� )

�M�P�H
(

�Y��

�Z�[�� )

�M�P�H��

�!

��

� 
� 
� 

�Y��
�( �(�(�(

�9��

�Z�[�( �(�(�(
�9

�$

�"

�#
�#
�#

�M�P�H��

�!

��

� 
� 
� 

���Y

�Z�(�(�9

�$

�"

�#
�#
�#

�M�P�H�� (
�Y�Z��
�( �(�(�(�(�(

�#
��

)
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��	

��	

��	

��	 �M�P�H���Y�� �1 ����

��	 �M�O�	�Y�� ���


��	 �M�P�H�� ���Y�� �� ���Y�� ����

��	

�M�O
�!

��

� 
� 

���Y�� �Z��
��

���[

�$

�"

�#
�#

�M�O
(

�Y�Z��
�( �(�(�(�(�(

�9��

���[ )

�M�P�H�� (

�� �Z�(�(�9

�Y�� �[�� )

�M�P�H
(

�Y
�Y�1 �� )

�81@D5B����H@?>5>D91<�1>4�#?71B9D8=93��E>3D9?>C

�	��'B?@5BD95C�?6�D85�#?71B9D8= ����



7.5 Solving Exponential and Logarithmic Equations

LEARNING OBJECTIVES

�	 *?<F5�5H@?>5>D91<�5AE1D9?>C	

	 ,C5�D85�381>75�?6�21C5�6?B=E<1�D?�1@@B?H9=1D5�<?71B9D8=C	
�	 *?<F5�<?71B9D8=93�5AE1D9?>C	

Solving Exponential Equations

�> exponential equation �� 9C�1>�5AE1D9?>�D81D�9>3<E45C�1�F1B912<5�1C�?>5�?6�9DC
5H@?>5>DC	�!>�D89C�C53D9?>�G5�45C3B925�DG?�=5D8?4C�6?B�C?<F9>7�5H@?>5>D91<
5AE1D9?>C	��9BCD��B531<<�D81D�5H@?>5>D91<�6E>3D9?>C�4569>54�2I�G�	�Y�
 �� �C�YG85B5
�C�� �� 1>4 �C�^ ����1B5�?>5�D?�?>5��5138�F1<E5�9>�D85�B1>75�3?BB5C@?>4C�D?�5H13D<I
?>5�5<5=5>D�9>�D85�4?=19>	�+85B56?B5��G�	�Y�
 �� �G���Z�� 9=@<95C�Y�� �Z��+85�3?>F5BC5�9C
DBE5�2531EC5f 9C�1�6E>3D9?>	�+89C�<514C�D?�D85�F5BI�9=@?BD1>Done-to-one property
of exponential functions �� �

,C5�D89C�@B?@5BDI�D?�C?<F5�C@5391<�5H@?>5>D91<�5AE1D9?>C�G85B5�5138�C945�31>�25
GB9DD5>�9>�D5B=C�?6�D85�C1=5�21C5	

�C�Y �� �C�Z �J�G�B�O�E�P�O�M�Z�J�G �Y�� �Z

��	 �>�5AE1D9?>�G8938�9>3<E45C�1
F1B912<5�1C�1>�5H@?>5>D	

��	 �9F5>�C�� �� 1>4 �C�^ �� G5
81F5�C�Y �� �C�Z96�1>4�?><I�96
�Y�� �Z��
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Example 1

*?<F5������Y�1�� �� ������

*?<ED9?>�

�579>�2I�GB9D9>7�
��1C�1�@?G5B�?6��	

%5HD�1@@<I�D85�?>5�D?�?>5�@B?@5BDI�?6�5H@?>5>D91<�6E>3D9?>C	�!>�?D85B�G?B4C�
C5D�D85�5H@?>5>DC�5AE1<�D?�5138�?D85B�1>4�D85>�C9=@<96I	

�>CG5B��


�����Y�1��

�����Y�1��

��

��

����

����

���Y�1 ��

���Y

�Y

��

��

��

��

��

��
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Example 2

*?<F5��������1���Y �� ����

*?<ED9?>�

�579>�2I�GB9D9>7����1C�1�@?G5B�?6�
�1>4�D85>�1@@<I�D85�@?G5B�BE<5�6?B
5H@?>5>DC	

%?G�D81D�D85�21C5C�1B5�D85�C1=5�G5�31>�C5D�D85�5H@?>5>DC�5AE1<�D?�5138�?D85B
1>4�C9=@<96I	

�>CG5B�����

�������1���Y

����
��
��

���1���Y

�����	���1���Y�
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��

����

�� �	�� �1 ���Y�
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�1�����Y

�Y
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�1��
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Try this! *?<F5��������Y�� �� �� ��������

�>CG5B��1 ��
��

�3<93;�D?�C55�F945?�

!>�=1>I�31C5C�G5�G9<<�>?D�25�12<5�D?�5AE1D5�D85�21C5C	��?B�D89C�B51C?>�G5�45F5<?@�1
C53?>4�=5D8?4�6?B�C?<F9>7�5H@?>5>D91<�5AE1D9?>C	��?>C945B�D85�6?<<?G9>7�5AE1D9?>C�

.5�31>�C55�D81D�D85�C?<ED9?>�D?���Y �� ���� C8?E<4�25�C?=5G85B5�25DG55>�
�1>4��	��
7B1@8931<�9>D5B@B5D1D9?>�6?<<?GC	

+?�C?<F5�D89C�G5�=1;5�EC5�?6�613D�D81D�<?71B9D8=C�1B5�?>5�D?�?>5�6E>3D9?>C	��9F5>
�Y�
�Z�� �� D85one-to-one property of logarithms �� 6?<<?GC�
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����

����

�M�P�H�C�Y�� �M�P�H�C�Z �J�G�B�O�E�P�O�M�Z�J�G�Y�� �Z

��	 �9F5>�C�� �� 1>4 �C�^ ��
G85B5�Y�
�Z�� �� G5�81F5
�M�P�H�C�Y�� �M�P�H�C�Z96�1>4�?><I
96�Y�� �Z��
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Solving Logarithmic Equations
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*?<F5��M�P�H�	���Y�1 ���
 �� �M�P�H�	�Y�1 ���
��

*?<ED9?>�

�@@<I�D85�?>5�D?�?>5�@B?@5BDI�?6�<?71B9D8=C��C5D�D85�1B7E=5>DC�5AE1<�D?�5138
?D85B��1>4�D85>�C?<F5�6?Bx	

.85>�@5B6?B=9>7�D85�3853;�G5�5>3?E>D5B�1�<?71B9D8=�?6�1�>571D9F5�>E=25B�

+BI�D89C�?>�1�31<3E<1D?B��G81D�4?5C�9D�C1I�� 5B5�Y�� �� 9C�>?D�9>�D85�4?=19>�?6
�M�P�H�	�Y�1 ���
��+85B56?B5�?EB�?><I�@?CC92<5�C?<ED9?>�9C�5HDB1>5?EC�1>4�G5
3?>3<E45�D81D�D85B5�1B5�>?�C?<ED9?>C�D?�D89C�5AE1D9?>	

�>CG5B��%?�C?<ED9?>��M	

Caution: *?<F9>7�<?71B9D8=93�5AE1D9?>C�C?=5D9=5C�<514C�D?�5HDB1>5?EC�C?<ED9?>C�Q
G5�=ECD�3853;�?EB�1>CG5BC	

�M�P�H�	���Y�1 ���


���Y�1 ��

���Y

�Y

��

��

��

��

�M�P�H�	�Y�1 ���


�Y�1 ��

��

��

�M�P�H�	�Y�1 ���
��

��

�M�P�H�	�� �1 ���


�M�P�H�	�1���
 �6�O�E�F�G�J�O�F�E

�81@D5B����H@?>5>D91<�1>4�#?71B9D8=93��E>3D9?>C

�	��*?<F9>7��H@?>5>D91<�1>4�#?71B9D8=93��AE1D9?>C ����



Try this! *?<F5��M�O���Y�� �1 ������ �1 �M�O�	���Y�
 �� ����

�>CG5B���

�3<93;�D?�C55�F945?�

!>�=1>I�31C5C�G5�G9<<�>?D�25�12<5�D?�?2D19>�DG?�5AE1<�<?71B9D8=C	�+?�C?<F5�CE38
5AE1D9?>C�G5�=1;5�EC5�?6�D85�4569>9D9?>�?6�D85�<?71B9D8=	�!6�C�� ����G85B5�C�^ ���
D85>�M�P�H�C�Y�� �Z9=@<95C�D81D�C�Z �� �Y���?>C945B�D85�6?<<?G9>7�3?==?>�<?71B9D8=93
5AE1D9?>C��21C5�����

.5�31>�C55�D81D�D85�C?<ED9?>�D?�M�P�H�Y�� ������G9<<�25�C?=5G85B5�25DG55>���1>4���	��
7B1@8931<�9>D5B@B5D1D9?>�6?<<?GC	

+?�69>4x G5�31>�1@@<I�D85�4569>9D9?>�1C�6?<<?GC	

�M�P�H�Y

�M�P�H�Y

�M�P�H�Y

��

��

��

��

������

��

�> ���>�>�>�>�>

�> ���>�>�>�>�>

�> ���>�>�>�>�>

�Y

�Y

�Y

��

��

��

��

� 

����

�#�F�D�B�V�T�F������

�#�F�D�B�V�T�F������

��

��

����

������

�M�P�H���� �Y�� ������ �> ���>�>�>�>�>���������� �� �Y

�81@D5B����H@?>5>D91<�1>4�#?71B9D8=93��E>3D9?>C

�	��*?<F9>7��H@?>5>D91<�1>4�#?71B9D8=93��AE1D9?>C ����

http://www.youtube.com/v/-kBkk-q2pNs


+89C�31>�25�1@@B?H9=1D54�EC9>7�1�31<3E<1D?B�

�>�1>CG5B�25DG55>���1>4����9C�G81D�G5�5H@53D54	��853;�D89C�?>�1�31<3E<1D?B	

�Y�� ���������� �� ���� �?�������R������������

�M�P�H�������������R�� �÷

�81@D5B����H@?>5>D91<�1>4�#?71B9D8=93��E>3D9?>C

�	��*?<F9>7��H@?>5>D91<�1>4�#?71B9D8=93��AE1D9?>C ����



Example 8
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�M�P�H�� �	�Y�1 ���
 �� �M�P�H�� �	�Y�1 ���


�M�P�H�� ���	�Y�1 ���
 �	�Y�1 ���
��

��

��

��

��

�M�P�H�� ���	�Y�1 ���
 �	�Y�1 ���
�� �� �� �> ���>�>�>�>�>�	�Y�1 ���
 �	�Y�1 ���
 �� ����

�	�Y�1 ���
 �	�Y�1 ���


�Y�� �1 ���Y�� ��

�Y�� �1 ���Y�� ��

�	�Y�1 ���
 �	�Y�1 ���


�Y�1 ��

�Y

��

��

��

��

��

��

��

��

��

��

��

��

�P�S�Y�1 ��

�Y

��

��

��

��
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Check�Y�� �� Check�Y�� ��

�M�P�H�� �	�Y�1 ���
 �� �M�P�H�� �	�Y�1 ���


�M�P�H�� �	�� �1 ���
 �� �M�P�H�� �	�� �1 ���


�M�P�H�� �	���
 �� �M�P�H�� �	���


�� �� ��

��

��

��

��

��

��

��

�� �÷

�M�P�H�� �	�Y�1 ���
 �� �M�P�H�� �	�Y�1 ���


�M�P�H�� �	�� �1 ���
 �� �M�P�H�� �	�� �1 ���


�M�P�H�� �	�1���
 �� �M�P�H�� �	�1���


��

��

��

��

��

�� �
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Example 10

*?<F5��M�P�H���Y�� ������ �1 �� �� �M�P�H���Y�� ���� ��

*?<ED9?>�
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?D85B	
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4569>9D9?>	

�M�P�H���Y�� ������ �1 ��

�M�P�H���Y�� ������ �1 �M�P�H���Y�� ����

��

��

�M�P�H���Y�� ����

��

�M�P�H���Y�� ������ �1 �M�P�H���Y�� ����

�M�P�H
(

�Y�� ����
�Y�� �� )

��

��

��

��
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Try this! *?<F5��M�P�H�� �	�Y�
 �� �M�P�H�� �	�Y�1 ���
 �� ����

�>CG5B��


�3<93;�D?�C55�F945?�

�Y�� ����
�Y�� ��
�Y�� ����

�Y�� ����

�1���Y

�Y

��

��

��

��

��

������

���� ���Y�� ����

�����Y�� ����

����

�1��

�M�P�H���Y�� ������ �1 ��

�M�P�H���1�� �� ������ �1 ��

�M�P�H���� �1 ��

�� �1 ��

��

��

��

��

��

��

�M�P�H���Y�� ����

�M�P�H���1�� �� ����

�M�P�H��

��
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Example 11

�9>4�D85�9>F5BC5��G�	�Y�
 �� �M�P�H�� �	���Y�1 ���
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�>CG5B��G�1�� �	�Y�
 �� ���Y�� ��
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�G�	�Y�


�Z
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�M�P�H�� �	���Y�1 ���


�M�P�H�� �	���Y�1 ���
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���Z
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���Y
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�81@D5B����H@?>5>D91<�1>4�#?71B9D8=93��E>3D9?>C

�	��*?<F9>7��H@?>5>D91<�1>4�#?71B9D8=93��AE1D9?>C ��
�



KEY TAKEAWAYS
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TOPIC EXERCISES

PART A:  SOLVING EXPONENTIAL EQUATIONS

Solve using the one-to-one property of exponential functions.

�	 ���Y �� ����


	 ���1�Y �� ����

�	 ���Y�1�� �� ����

�	 ���Y�� �� �� ����

�	 �����Y�1�� �� ����

�	 �����Y�� �� �� ��

�	 ���� ���Y�� �� �� ��

�	 ���� ���Y�1�� �� ��

�	 �����1���Y �1 ���� �� ��

��	 �����1���Y �1 ���� �� ��

��	 ���� �Y��
�1 �� �� ��

�
	 ���Y
�� �1�� �1 ���� �� ��

��	 ���Y�	�Y�� ���
 �� ����

��	 ���Y�����Y�� ���� �� ����

��	 ������ �Y��
�1 ���� ���Y�1�� �� ��

��	 �F�������Y
�� �1���� �1 �F�� ��

Solve. Give the exact answer and the approximate answer rounded to
the nearest thousandth.

��	 ���Y �� ��

��	 ���Y �� ��
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��	 ���Y �� ��


�	 ���Y �� ����


�	 ���Y�1�� �� ����



	 ���Y�� �� �� ����


�	 �����Y�� �� �� ��


�	 �����Y�1�� �� ����


�	 �����Y�� �� �� �� �� ��


�	 ���� ���Y�1�� �1 �� �� ��


�	 �F���Y�1�� �1 �� �� ��


�	 �F���Y�� �� �1 ���� �� ��


�	 �����Y�� �� �1 �� �� ��

��	 �� �1 ���� ���Y�� �� �� ��

��	 ���� �1 �F���Y �� ��

�
	 �� �� �F���Y�� �� �� ����

��	 �� �1 ���F�1�Y �� ��

��	 �� �1 ���F�1�Y �� ��

��	 ���Y
��

�� ��

��	 �����Y
�� �1�Y �� ��

��	 �������F�����Y �� ����

��	 ���F�����Y �� ��

��	

��	

Find the x- and y-intercepts of the given function.

��
�� �� �F�1�Y �� ��

��
�� �� ���F�1�Y �� ��
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��	 �G�	�Y�
 �� ���Y�� �� �1 ��

�
	 �G�	�Y�
 �� �����Y�1�� �1 ��

��	 �G�	�Y�
 �� ���� �Y�� �� �� ��

��	 �G�	�Y�
 �� ���� ���Y �1 ��

��	 �G�	�Y�
 �� �F�Y�1�� �� ��

��	 �G�	�Y�
 �� �F�Y�� �� �1 ��

Use au-substitution to solve the following.

��	 �����Y �1 ���Y�1 �� �� �� � 9>D��#5D�V�� ���Y�

��	 �����Y �� ���Y�1 ���� �� ��

��	 ���� ���Y �� ���� �Y�1 ���� �� ��

��	 ���� ���Y �1 ���� �Y�1 ���� �� ��

��	 �F���Y �1 ���F�Y�� �� �� ��

�
	 �F���Y �1 ���F�Y�� ���� �� ��

Use the change of base formula to approximate the following to the
nearest hundredth.

��	 �M�P�H�� ��

��	 �M�P�H�� ��

��	

��	

��	 �M�P�H������ ����

��	 �M�P�H������ ����

��	 �M�P�H�� ��
�(�(

�9

��	 �M�P�H�� ��
�(�(

�9��

�M�P�H�� (
��
�� )

�M�P�H�� (
��
�� )
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�
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�1�	�U�
 �� �����
�������	���������
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������@5?@<5	

PART B:  SOLVING LOGARITHMIC EQUATIONS

Solve using the one-to-one property of logarithms.

��	 �M�P�H�� �	���Y�� ���
 �� �M�P�H�� �����Y�1 ����

��	 �M�P�H�� �	���Y�
 �� �M�P�H�� �����Y�� ������

��	 �M�P�H�� �	�Y�1 ���
 �1 �M�P�H�� �����Y�1 ���� �� ��

��	 �M�O�	���Y�1 ���
 �� �M�O�	���Y�


��	 �M�P�H���Y�� ���� �1 �M�P�H�	���Y�� ���
 �� ��

��	 �M�O���Y�� �� ���Y�� �� �� �M�O�	�Y�� ���


��	 �M�P�H�� �� �� ���M�P�H�� �Y�� �M�P�H�� �	���Y�1 ���


��	 �� �M�P�H�Y�1 �M�P�H���� �� ��

��	 �M�O�	�Y�� ���
 �� �M�O�	�Y�� ���
 �� �M�O��

�
	 �M�P�H�� �	�Y�1 ���
 �� �M�P�H�� ���Y�1 ���� �� �M�P�H�� ����

Solve.

��	 �M�P�H�� �	���Y�1 ���
 �� ��

��	 �M�P�H�� �	���Y�� ���
 �� ��

��	 �M�P�H�	���Y�� �����
 �� ��

��	 �M�P�H�� �����Y�� ���� �� ��
��
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��	 �M�P�H�� �Y�� �� ��

��	 �M�P�H���Y�� �� ���Y�� ������ �� ��

��	 �M�O���Y�� �1 ���� �� ��

��	 �M�P�H�� ���Y�� �� ������ �1 �� �� ��

��	 �M�P�H�� ���Y�1 ���� �� �M�P�H�� �	�Y�1 ���
 �� ��

�
	 �M�P�H�� ���Y�� ���� �� �M�P�H�� �	�Y�� ���
 �� ��

��	 �M�P�H�� �Y�� �M�P�H�� ���Y�1 ���� �� ��

��	 �M�P�H�� �Y�� �M�P�H�� �	���Y�1 ���
 �� ��

��	 �M�P�H�� �����Y�� ���� �1 �M�P�H�� �	�Y�1 ���
 �� ��

��	 �M�P�H�� �	�Y�� ���
 �1 �M�P�H�� �	�Y�1 ���
 �� ��

��	 �M�O�Y�1 �M�O�	�Y�1 ���
 �� ��

��	 �M�O�	���Y�� ���
 �1 �M�O�Y�� ��

��	 ���M�P�H�� �Y�� �� �� �M�P�H�� �	���Y�1 ���


��	 ���M�P�H�� �Y�� �� �� �M�P�H�� �	�Y�1 ���


��	 �M�P�H�� �	�Y�1 ���
 �� �� �1 �M�P�H�� �Y

�
	 �M�P�H�� �	�Y�� ���
 �� �M�P�H�� �	�Y�� ���
 �1 �� �� ��

��	 �M�P�H�Y�1 �M�P�H�	�Y�� ���
 �� ��

��	 �M�P�H�� �	�Y�� ���
 �� �M�P�H�� �	�� �1 �Y�
 �� �� �� �M�P�H�� �	�Y�� ���


Find the x- and y-intercepts of the given function.

��	 �G�	�Y�
 �� �M�P�H�	�Y�� ���
 �1 ��

��	 �G�	�Y�
 �� �M�P�H�	�Y�1 ���
 �� ��

��	 �G�	�Y�
 �� �M�P�H�� �	���Y�
 �1 ��

��	 �G�	�Y�
 �� �M�P�H�� �	�Y�� ���
 �1 ��
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��	 �G�	�Y�
 �� �M�O�����Y�� ���� �1 ��

���	 �G�	�Y�
 �� �M�O�	�Y�� ���
 �� ��

Find the inverse of the following functions.

���	 �G�	�Y�
 �� �M�P�H�� ���Y�� ����

��
	 �G�	�Y�
 �� �� �� �M�P�H�� �Y

���	 �G�	�Y�
 �� �M�P�H�	�Y�� ���
 �1 ��

���	 �G�	�Y�
 �� �M�O�	�Y�1 ���
 �� ��

���	 �G�	�Y�
 �� �M�O�	���Y�1 ���
 �� ��

���	 �G�	�Y�
 �� �M�P�H�� �	���Y�� ���
 �1 ��

���	 �H�	�Y�
 �� �F���Y

���	 �H�	�Y�
 �� ���� �1���Y

���	 �H�	�Y�
 �� ���Y�� ��

���	 �H�	�Y�
 �� �����Y �� ��

���	 �H�	�Y�
 �� ���� �Y�� �� �1 ��

��
	 �H�	�Y�
 �� �F���Y�1�� �� ��

Solve.

���	 �M�P�H�����Y�� ���� �� �� �� �M�P�H���Y�1 ����

���	 �� �� �M�P�H�� ���Y�� �� ���� �� �M�P�H�� ����

���	 �F���Y�1�� �1 �F���Y �� ��

���	 ���Y
��

�1 ���� �� ����

���	 �����Y �1 �� �� ��
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7.6 Applications

LEARNING OBJECTIVES
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Modeling Exponential Growth and Decay
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Example 5
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Figure 7.3

Escherichia coli (E. coli)(Wikipedia)

*?<ED9?>�

+85�7?1<�9C�D?�EC5�D85�79F5>�9>6?B=1D9?>�D?�3?>CDBE3D�1�=1D85=1D931<�=?45<
21C54�?>�D85�6?B=E<1�1�	�U�
 �� �1�� �F�L�U��

L Step 1���9>4�D85�7B?GD8�B1D5k	�,C5�D85�613D�D81D�D85�9>9D91<�1=?E>D�
�1�� �� ���
������35<<C��4?E2<5C�9>�
��=9>ED5C	�+81D�9C��1�	�U�
 �� ���
������
35<<C�G85>�U�� ���� =9>ED5C	

*?<F5�6?B�D85�?><I�F1B912<5k	

�1�	�U�


���
������

��

��

�1�� �F�L�U

���
�������F�L����

�81@D5B����H@?>5>D91<�1>4�#?71B9D8=93��E>3D9?>C

�	���@@<931D9?>C ����



L Step 2��.B9D5�1�=1D85=1D931<�=?45<�21C54�?>�D85�79F5>
9>6?B=1D9?>	� 5B5�L�R��������������G8938�9C�12?ED��	���7B?GD8�B1D5
@5B�=9>ED5	� ?G5F5B��G5�G9<<�EC5�D85�5H13D�F1<E5�6?Bk 9>�?EB
=?45<	�+89C�G9<<�1<<?G�EC�D?�1F?94�B?E>4�?66�5BB?B�9>�D85�69>1<
B5CE<D	�,C5�1�� �� ���
������1>4 �L�� �M�O�	���
�������

+89C�5AE1D9?>�=?45<C�D85�>E=25B�?6E. coli35<<C�9>�D5B=C�?6�D9=5�9>
=9>ED5C	

L Step 3��,C5�D85�6E>3D9?>�D?�1>CG5B�D85�AE5CD9?>C	�!>�D89C�31C5��G5
1B5�1C;54�D?�69>4�D85�>E=25B�?6�35<<C�@B5C5>D�9>�
�8?EBC	��531EC5
D9=5�9C�=51CEB54�9>�=9>ED5C��EC5�U�� ������=9>ED5C�D?�31<3E<1D5�D85
>E=25B�?6E. coli35<<C	

���
������
���
������
���
������

��

�M�O�	���


�M�O�	���


�M�O�	���


�M�O�	���

����

��

��

��

��

��

��

��

���
�������F�L����

�F�L����

�F�L����

�M�O�F�L����

�L���� �M�O�F

�L���� � �̈�

�L

�1�	�U�
 �� ���
�������F���M�O�	���
���������U

�1�	�������
��

��

��

��

��

���
�������F���M�O�	���
���������	�������


���
�������F�M�O�	���
��̈�

���
�������F�M�O����

���
������� �̈���

�����
������ �D�F�M�M�T

�81@D5B����H@?>5>D91<�1>4�#?71B9D8=93��E>3D9?>C

�	���@@<931D9?>C ����



�>CG5B��!>�DG?�8?EBC��������35<<C�G9<<�25�@B5C5>D	

.85>�D85�7B?GD8�B1D5�9C�>571D9F5�D85�6E>3D9?>�=?45<C�5H@?>5>D91<�4531I	�.5�31>
45C3B925�453B51C9>7�AE1>D9D95C�EC9>7�1half-life 

 ��?B�D85�D9=5�9D�D1;5C�D?�4531I�D?
?>5�81<6�?6�1�79F5>�AE1>D9DI	



	 +85�@5B9?4�?6�D9=5�9D�D1;5C�1
AE1>D9DI�D?�4531I�D?�?>5�81<6�?6
D85�9>9D91<�1=?E>D	

�81@D5B����H@?>5>D91<�1>4�#?71B9D8=93��E>3D9?>C

�	���@@<931D9?>C ����



Example 6
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TOPIC EXERCISES

PART A:  COMPOUND AND CONTINUOUS INTEREST
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PART B:  MODELING EXPONENTIAL GROWTH AND DECAY
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PART C:  D ISCUSSION BOARD
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ANSWERS

�	 1	 �����
	��
2	 ��I51BC

�	 1	 ������	��
2	 �	��I51BC

�	 �	��I51BC

�	 ��
�� I51B

�	 ��������

��	 �
	��I51BC

��	 ���I51BC

��	 �	��

��	 
�	��I51BC

��	 1	 �	���I51BC
2	 �	���I51BC


�	 �
����	��


�	 1	 �2?ED�
������@5?@<5
2	 �2?ED����I51BC


�	 �2?ED��	����29<<9?>�@5?@<5


�	 �2?ED��
��
��	
�


�	 ���
��@5?@<5

��	 ������I51BC

��	 �	��41IC

��	 �2?ED�������I51BC�?<4

��	 
�	��41IC

��	 �	��

��	 ��	��

��	 ������I51BC
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��	 �>CG5B�=1I�F1BI

��	 �>CG5B�=1I�F1BI

�U��
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 �1 �M�O�	�1�
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7.7 Review Exercises and Sample Exam
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REVIEW EXERCISES

COMPOSIT ION AND INVERSE FUNCTIONS

Given f and g find ���G�Q�H�� �	�Y�
 and ���H�Q�G�� �	�Y�
��

�	 �G�	�Y�
 �� ���Y�1 �� � �H�	�Y�
 �� ���Y�� ��


	 �G�	�Y�
 �� �� �1 ���Y� �H�	�Y�
 �� ��
�� �Y

�	 �G�	�Y�
 �� ���Y�� �� �Y�1 �� � �H�	�Y�
 �� ���Y

�	 �G�	�Y�
 �� �Y�� �1 �Y�1 ��� �H�	�Y�
 �� �Y�1 ��

�	 �G�	�Y�
 �� �Y�� ��
�( �(�(�(�(�(�(�(�(

�9 � �H�	�Y�
 �� ���Y�1 ��

�	 �G�	�Y�
 �� �Y�1��
���Y�1�� � �H�	�Y�
 �� ��

�Y

�	 �G�	�Y�
 �� �Y�� �� ���Y�1 �� � �H�	�Y�
 �� ��
�Y�1��

�	 �G�	�Y�
 �� �� �	�Y�� ���

�( �(�(�(�(�(�(�(�(�(�(�(�(�(

�9�� � �H�	�Y�
 �� ���Y�� �1 ��

Are the given functions one-to-one? Explain.

�	
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Verify algebraically that the two given functions are inverses. In other

words, show that ���G�Q�G�1��
�� �	�Y�
 �� �Yand ���G

�1�� �Q�G�� �	�Y�
 �� �Y��

��	 �G�	�Y�
 �� ���Y�1 �� � �G�1�� �	�Y�
 �� ��
�� �Y�� ��

��

��	 �G�	�Y�
 �� ���Y�� ��
�( �(�(�(�(�(�(�(�(�(�(

�9 � �G�1�� �	�Y�
 �� �Y�� �1��
�� � �Y�a ��

��	 �G�	�Y�
 �� �Y
���Y�1�� � �G�1�� �	�Y�
 �� ���Y

���Y�1��

��	 �G�	�Y�
 �� �Y�� ��
�( �(�(�(�(�(�(�(�(

�9�� �1 ��� �G�1�� �	�Y�
 �� �	�Y�� ���
�� �1 ��

Find the inverses of each function defined as follows:

��	 �G�	�Y�
 �� �1���Y�� ��

��	 �G�	�Y�
 �� ��
�� �Y�1 ��

��

��	 �H�	�Y�
 �� �Y�� �1 ����� �Y�a ��


�	 �H�	�Y�
 �� �	�Y�1 ���
�� �� ��


�	 �H�	�Y�
 �� ��
�Y�1��



	 �I �	�Y�
 �� �Y�� ��
�Y�1��


�	 �I �	�Y�
 �� ���Y�1��
�Y


�	 �Q�	�Y�
 �� ���Y
�( �(�(�(

�9�� �� ��


�	 �I �	�Y�
 �� ���Y�1 ��
�( �(�(�(�(�(�(�(�(�(�(

�9�� �� ��


�	 �I �	�Y�
 �� �Y�� ��
�( �(�(�(�(�(�(�(�(

�9�� �1 ��

EXPONENTIAL FUNCTIONS AND THEIR GRAPHS

Evaluate.


�	 �G�	�Y�
 �� ���Y��69>4�G�	�1���
� �G�	���
��1>4�G�	���
��


�	 �G�	�Y�
 �� ��
��
�� ��

�Y
��69>4�G�	�1���
� �G�	���
��1>4�G�	�1���
��


�	 �H�	�Y�
 �� ���� �1�Y��69>4�H���1���� � �H�	���
��1>4�H�	���
��
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��	 �H�	�Y�
 �� �� �1 ���Y��69>4�H�	�1���
� �H�	���
��1>4�H�	���
��

Sketch the exponential function. Draw the horizontal asymptote with a
dashed line.

��	 �G�	�Y�
 �� ���Y�� ����

�
	 �G�	�Y�
 �� ���Y�1��

��	 �G�	�Y�
 �� �1���Y�1 ��

��	 �G�	�Y�
 �� ���Y�� �� �� ��

��	

��	

��	 �G�	�Y�
 �� ���1�Y�� ��

��	 �G�	�Y�
 �� �� �1 ���1�Y

Use a calculator to evaluate the following. Round off to the nearest
hundredth.

��	 �G�	�Y�
 �� �F�Y�� ����69>4�G�	�1���
� �G�	�1���
��1>4�G��
��
�� �� ��

��	 �H�	�Y�
 �� �� �1 ���F�Y��69>4�H�	�1���
� �H�	���
��1>4�H��
��
�� �� ��

��	 �Q�	�Y�
 �� �� �1 ���F�1�Y��69>4�Q�	�1���
� �Q���1
��
�� ����1>4�Q�	���
��

�
	 �S�	�Y�
 �� �F�1���Y �1 ����69>4�S�	�1���
� �S��
��
�� ����1>4�S�	���
��

Sketch the function. Draw the horizontal asymptote with a dashed line.

��	 �G�	�Y�
 �� �F�Y�� ��

��	 �G�	�Y�
 �� �F�Y�1��

��	 �G�	�Y�
 �� �F�Y�� �� �� ��

��	 �G�	�Y�
 �� �F�1�Y�� ��

��	 "5BBI�9>F5CD54����
���9>�1>�133?E>D�51B>9>7�� ��
�� ��1>>E1<�9>D5B5CD�D81D�9C

3?=@?E>454�=?>D8<I	� ?G�=E38�G9<<�25�9>�D85�133?E>D�16D5B���I51BC�

�G�	�Y�
 ��
(

��
�� )

�Y

�G�	�Y�
 ��
(

��
�� )

�Y

�1 ��
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3?=@?E>454�3?>D9>E?EC<I	� ?G�=E38�G9<<�25�9>�D85�133?E>D�16D5B�� ��
�� I51BC�
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�1�	�U�
 �� �����F�1�����������U��G85B5t B5@B5C5>DC�D85�D9=5�9>�41IC�16D5B�D85�C1=@<5�G1C
B5<51C54	� ?G�=E38�B149?13D9F5�9?49>5�G9<<�25�@B5C5>D�9>�D85�1D=?C@85B5���
41IC�16D5B�9D�G1C�B5<51C54�

��	 +85�>E=25B�?6�35<<C�9>�1�213D5B91�C1=@<5�9C�79F5>�2I�D85�6?B=E<1

�/ �	�U�
 �� �������m���� ��

���� ���F�1���������U��G85B5t B5@B5C5>DC�D85�D9=5�9>�8?EBC�C9>35�D85�9>9D91<

@<135=5>D�?6�
������35<<C	�,C5�D85�6?B=E<1�D?�31<3E<1D5�D85�>E=25B�?6�35<<C�9>
D85�C1=@<5�
��8?EBC�<1D5B	

LOGARITHMIC FUNCTIONS AND THEIR GRAPHS

Evaluate.

��	 �M�P�H�� ����

�
	 �M�P�H�� ����

��	

��	

��	 �M�P�H������ ��

��	 �M�P�H������ ��
��
�� ��

��	 �M�P�H�� ��

��	 �M�P�H�� �	�1���


��	 �M�P�H�� ��

��	 �M�P�H�� ����

��	 �M�P�H�� ��
�(�(

�9

�
	 �M�P�H�� ����
�( �(�(�(

�9��

�M�P�H�� (
��
���� )

�M�P�H
(

��
���� )

�81@D5B����H@?>5>D91<�1>4�#?71B9D8=93��E>3D9?>C

�	��)5F95G��H5B39C5C�1>4�*1=@<5��H1= ����



��	 �M�O�F��

��	

��	 �M�P�H�	���������������


��	 �M�P�H���
�������
������

Find x.

��	 �M�P�H�� �Y�� ��

��	 �M�P�H�� �Y�� �1��

��	 �M�P�H������ �Y�� ��

��	 �M�P�H�� �Y�� ��
��

��	 �M�P�H�Y�� �1��

�
	

Sketch the graph of the logarithmic function. Draw the vertical
asymptote with a dashed line.

��	 �G�	�Y�
 �� �M�P�H�� ���Y�1 ����

��	 �G�	�Y�
 �� �M�P�H�� �Y�1 ��

��	 �H�	�Y�
 �� �M�P�H�� ���Y�� ���� �� ����

��	 �H�	�Y�
 �� �M�P�H�� ���Y�1 ���� �1 ��

��	 �I �	�Y�
 �� �M�P�H�� �	�1�Y�
�� ��

��	 �I �	�Y�
 �� �� �1 �M�P�H�� �Y

��	 �H�	�Y�
 �� �M�O�	�Y�1 ���
 �� ��

��	 �H�	�Y�
 �� �M�O�	�Y�� ���
 �1 ��

��	 +85�@?@E<1D9?>�?6�1�35BD19>�C=1<<�D?G>�9C�7B?G9>7�133?B49>7�D?�D85�6E>3D9?>

�1�	�U�
 �� �����
��������������������
�U
��G85B5t B5@B5C5>DC�D9=5�9>�I51BC�C9>35�D85�<1CD

�M�O
(

��
�F�� )

�M�O�Y��
��
��
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�� I51BC�16D5B�D85�35>CEC

G1C�D1;5>	

�
	 +85�F?<E=5�?6�C?E>4L9>�453925<C��4���9C�79F5>�2I�D85�6?B=E<1

�- �� ���� �M�P�H���*������
�1����

����G85B5I B5@B5C5>DC�D85�9>D5>C9DI�?6�D85�C?E>4�9>

G1DDC�@5B�CAE1B5�=5D5B	��5D5B=9>5�D85�F?<E=5�?6�1�C?E>4�G9D8�1>�9>D5>C9DI�?6
�	��G1DDC�@5B�CAE1B5�=5D5B	

PROPERTIES OF THE LOGARITHM

Evaluate without using a calculator.

��	 �M�P�H�� ��

��	 �M�P�H�� ��

��	 �M�P�H������ ��

��	 �M�P�H��
��
���� ��

��	 �F�M�O����

��	 ���� �M�P�H����

��	 �M�O�F����

��	 �M�P�H���� ����

Expand completely.

��	 �M�P�H���������Y�� ��

�
	 �M�P�H�� �����Y�� ��

��	

��	

��	

�M�P�H�� (

���Y��

�� )

�M�O
(

����
���Y�� )

�M�P�H�� (

���Y��

�Z�� �[ )
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��	

��	

��	

Write as a single logarithm with coefficient 1.

��	 �M�P�H�Y�� �� �M�P�H�Z�1 �� �M�P�H�[

���	 �M�P�H�� �� �1 ���M�P�H�� �Y�� ���M�P�H�� �Z

���	 �1���M�P�H�� �Y�� �M�P�H�� �Z�1 ���M�P�H�� �	�Y�1 ���


��
	 �M�O�Y�1 �M�O�	�Y�1 ���
 �1 �M�O�	�Y�� ���


���	 ���M�P�H�� �Y�� ��
�� �M�P�H�� �Z�1 ��

�� �M�P�H�� �[

���	 ��
�� �M�P�H�Y�1 �� �M�P�H�Z�1 ��

�� �M�P�H�[

���	 �M�P�H�� �� �� ���M�P�H�� �Y�1 ��
�� ���M�P�H�� �Z�� ���M�P�H�� �[��

���	 �M�O�Y�1 ��
�� ���M�O�Z�1 �� �M�O�[��

SOLVING EXPONENTIAL AND LOGARITHMIC EQUATIONS

Solve. Give the exact answer and the approximate answer rounded to
the nearest hundredth where appropriate.

���	 �����Y�� �� �� ������

���	 ���� ���Y�1�� �� ������

���	 ���Y�1�� �� ����

���	 ���� ���Y�� �� �� ��

���	 ���Y �� ��

��
	 �����Y �� ��

�M�P�H
(

�Y����

�����Z�� �[�� )

�M�O
(

���C �B�(�(�9

�D�� )

�M�P�H
(

�����Z��

�Y��
�( �(�(�(

�9�� )
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���	 ���� �Y�� �� �1 �� �� ��

���	 �F���Y�1�� �� �� �� ��

���	 �����Y�1�� �1 �� �� ��

���	 �����Y�1�� �� �� �� ��

���	 �� �1 �F���Y �� ��

���	 �� �� �F���Y �� ��

���	

�
�	

Use the change of base formula to approximate the following to the
nearest tenth.

�
�	 �M�P�H�� ����

�

	 �M�P�H�� ����

�
�	 �M�P�H�� ��

�
�	 �M�P�H�� ��������

�
�	 �M�P�H������ ����

�
�	 �M�P�H�� ��
�(�(

�9��

Solve.

�
�	 �M�P�H�� �����Y�1 ���� �� �M�P�H�� �	���Y�� ���


�
�	 �M�O�	���Y�
 �� �M�O�	�Y�� ���


�
�	 �M�P�H�� �� �1 ���M�P�H�� �Y�� �M�P�H�� ��

���	 �M�P�H�� �	�Y�� ���
 �� �M�P�H�� �	�Y�
 �� �M�P�H�� ��

���	 �M�P�H�� �	���Y�1 ���
 �� ��

��
	 ���M�P�H�� �	���Y�1 ���
 �� ��

��
�� �� �F���Y

�� ��

������
�� �� �F���Y

��
��
��
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���	 �� �� �M�P�H�� ���Y�� �1 ���� �1 �M�P�H�� ��

���	 �M�P�H�� �	�Y�1 ���
 �� �M�P�H�� �	�Y�� ���
 �� ��

���	 �M�P�H�� �Y�� �M�P�H�� �	�Y�1 ���
 �� ��

���	 �M�P�H�� ���Y�� ���� �� �M�P�H�� �	�Y�� �����
 �� ��

���	 �M�P�H�����Y�� ���� �1 �M�P�H�	�Y�1 ���
 �� ��

���	 �M�O�Y�1 �M�O�	���Y�1 ���
 �� ��

���	 ���M�P�H�� �	�Y�� ���
 �� �M�P�H�� �	�Y�� ���
 �� ��

���	 ���M�P�H�� �Y�� �� �� �M�P�H�� ���Y�� ����

���	 �M�P�H�� �	�Y�� ���
 �1 ���M�P�H�� �Y�� ��

��
	 �M�P�H�� �	���Y�
 �� �M�P�H�� �	�Y�1 ���
 �� ��
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SAMPLE EXAM

�	 �9F5>�G�	�Y�
 �� �Y�� �1 �Y�� �� 1>4 �H�	�Y�
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Find the inverse of the following functions:

�	 �G�	�Y�
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Sketch the graph.
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Evaluate.
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Sketch the graph.

��	 �G�	�Y�
 �� �M�P�H�� ���Y�� ���� �� ��

�
	 �G�	�Y�
 �� �1�M�O�	�Y�1 ���


�81@D5B����H@?>5>D91<�1>4�#?71B9D8=93��E>3D9?>C

�	��)5F95G��H5B39C5C�1>4�*1=@<5��H1= ����



��	 �H@1>4��M�P�H

�!

��

� 
� 
� 

�������Y�� �Z

�[�9

�$

�"

�#
�#
�#
	

��	 .B9D5�1C�1�C9>7<5�<?71B9D8=�G9D8�3?5669395>D���

���M�P�H�� �Y�� ��
�� �M�P�H�� �Z�1 ���M�P�H�� �[��

Evaluate. Round off to the nearest tenth.
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Solve:
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