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Outline
• Composite Functions

• One-to-One Functions; Inverse Functions

• Exponential Functions

• Logarithmic Functions

• Properties of Logarithms

• Logarithmic and Exponential Equations

• Financial Models

• Exponential Growth and Decay Models; 

• Building Exponential, Logarithmic, and Logistic Models from Data 
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Form a Composite Function
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Form a Composite Function
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Find the Domain of a Composite 
Function

• Example 1

• Example 2
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Finding the Components of a 
Composite Function
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One-to-One Functions, Inverse 
Functions

• Determine Whether a Function Is One-to-One 

• Determine the Inverse of a Function Defined by a Map or a Set
of Ordered Pairs 

• Obtain the Graph of the Inverse Function from the Graph of the
Function 

• Find the Inverse of a Function Defined by an Equation 
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Determine Whether a Function Is 
One-to-One
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Determine Whether a Function Is 
One-to-One
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Determine Whether a Function Is 
One-to-One
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Horizontal-line Test
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Determine the Inverse of a Function Defined 
by a Map or a Set of Ordered Pairs
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Determine the Inverse of a Function Defined 
by a Map or a Set of Ordered Pairs

• Example 1

• Example 2
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Determine the Inverse of a Function Defined 
by a Map or a Set of Ordered Pairs
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Verifying Inverse Functions

• Examples
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Obtain the Graph of the Inverse 
Function from the Graph of the Function
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Obtain the Graph of the Inverse 
Function from the Graph of the Function
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Find the Inverse of a Function 
Defined by an Equation
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Find the Inverse of a Function 
Defined by an Equation

• Example 1

• Example 2
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Exponential Functions

• Evaluate Exponential Functions 

• Graph Exponential Functions 

• Define the Number e 

• Solve Exponential Equations 
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Evaluate Exponential Functions
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Evaluate Exponential Functions
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Graph Exponential Functions
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Properties of the Exponential 
Function 𝑓 𝑥 = 𝑎𝑥, 𝑎 > 1
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Properties of the Exponential 
Function 𝑓 𝑥 = 𝑎𝑥, 0 < 𝑎 < 1
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Define the Number e
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Solve Exponential Equations
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Logarithmic Functions

• Change Exponential Statements to Logarithmic Statements and 
Logarithmic Statements to Exponential Statements 

• Evaluate Logarithmic Expressions 

• Determine the Domain of a Logarithmic Function 

• Graph Logarithmic Functions 

• Solve Logarithmic Equations 
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Logarithmic Functions
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Change Exponential Statements to Logarithmic 
Statements and Logarithmic Statements to 
Exponential Statements
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Determine the Domain of a 
Logarithmic Function

• Example
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Graph Logarithmic Functions
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Graph Logarithmic Functions
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Natural logarithm function

• If the base of a logarithmic function is the number e, then we 
have the natural logarithm function. This function occurs so 
frequently in applications that it is given a special symbol, ln 
(from the Latin, logarithmus naturalis). That is, 

• If the base of a logarithmic function is the number 10, then we 
have the common logarithm function. If the base a of the 
logarithmic function is not indicated, it is understood to be 10. 
That is, 
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Solve Logarithmic Equations

• Equations that contain logarithms are called logarithmic 
equations. 

• Example 1

• Example 2
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Solve Logarithmic Equations

• Example
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Properties of Logarithms

• Work with the Properties of Logarithms 

• Write a Logarithmic Expression as a Sum or Difference of
Logarithms 

• Write a Logarithmic Expression as a Single Logarithm 

• Evaluate Logarithms Whose Base Is Neither 10 Nor e 
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Work with the Properties of 
Logarithms
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Properties of Logarithms
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Properties of Logarithm
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Change of Base Formula
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Logarithmic and Exponential 
Equations

• Solve Logarithmic Equations 

• Solve Exponential Equations 

• Solve Logarithmic and Exponential Equations Using a Graphing
Utility  
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Solve Logarithmic Equations
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Solve Logarithmic Equations

• Example 1

• Example 2

• Example 3
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Solve Exponential Equations

• Example 1

• Example 2

• Example 3
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Financial Models

• Determine the Future Value of a Lump Sum of Money

• Calculate Effective Rates of Return 

• Determine the Present Value of a Lump Sum of Money

• Determine the Rate of Interest or Time Required to Double a 
Lump Sum of Money 
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Determine the Future Value of a 
Lump Sum of Money
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Determine the Future Value of a 
Lump Sum of Money

• When the interest due at the end of a payment period is added 
to the principal so that the interest computed at the end of the 
next payment period is based on this new principal amount the 
interest is said to have been compounded. 

• Compound interest is interest paid on the principal and 
previously earned interest. 
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Computing Compound Interest

• Example 1
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Compound Interest Formula
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Comparing Investments Using 
Different Compounding Periods

Example 

11/16/2019 Add a footer 52



Calculate Effective Rates of Return

The effective rate of interest is the equivalent annual simple interest 
rate that would yield the same amount as compounding n times 
per year, or continuously, after 1 year 
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Calculate Effective Rates of Return

Example
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Determine the Present Value of a 
Lump Sum of Money

The present value of A dollars to be received at a future date is the 
principal that you would need to invest now so that it will grow to A 
dollars in the specified time period. 
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Computing the Value of a Zero-
coupon Bond

Example

For a return ò 8 
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Determine the Rate of Interest or Time 
Required to Double a Lump Sum of Money

Example: What annual rate of interest compounded annually 
should you seek if you want to double your investment in 5 years. 
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Exponential Growth and Decay 
Models;

• Find Equations of Populations That Obey the Law of Uninhibited
Growth 

• Find Equations of Populations That Obey the Law of Decay 

11/16/2019 Add a footer 58



Find Equations of Populations That 
Obey the Law of Uninhibited Growth

Many natural phenomena have been found to follow the law that 
an amount A varies with time t according to the function 

𝐴 𝑡 = 𝐴0𝑒
𝑘𝑡

Where 𝐴0 is the original amount (𝑡 = 0) and 𝑘 ≠ 0 is a constant. 

An amount A varies over time according to equation (1), it is said 
to follow the exponential law or the law of uninhibited growth (𝒌 >
𝟎) or decay (𝒌 < 𝟎). 
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Find Equations of Populations That 
Obey the Law of Uninhibited Growth
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Find Equations of Populations That 
Obey the Law of Uninhibited Growth
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Find Equations of Populations That 
Obey the Law of Decay

All radioactive substances have a specific half-life, which is the 
time required for half of the radioactive substance to decay. In 
carbon dating, we use the fact that all living organisms contain 
two kinds of carbon, carbon 12 (a stable carbon) and carbon 14 
(a radioactive carbon with a half-life of 5600 years).
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Example
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