Title: Exploring Exponential Functions

Grade Level: 9-12

Objective:

By the end of this lesson, students will be able to:

Define exponential functions and identify their key characteristics.
Understand the concept of exponential growth and decay.

Apply exponential functions to solve real-world problems.

Graph exponential functions and interpret their graphs.

Materials:

Whiteboard or blackboard

Markers or chalk

Graphing calculators or computers with graphing software
Worksheets with practice problems

Real-world examples of exponential growth and decay

Lesson Plan:

Introduction (10 minutes):

Begin by asking students if they have heard about exponential functions
before. Encourage them to share their ideas or prior knowledge.

Define an exponential function as a mathematical function in which a
constant base is raised to a variable exponent.



Present real-world examples of exponential growth and decay, such as
population growth, radioactive decay, or compound interest. Discuss the
patterns and characteristics associated with these examples.

Understanding Exponential Functions (20 minutes):

Explain the general form of an exponential function: f(x) = a * b"x, where
"a" is the initial value or y-intercept, "b" is the base, and "x" is the variable
exponent.

Discuss the characteristics of exponential functions, such as:
Exponential growth when the base "b" is greater than 1.
Exponential decay when the base "b" is between 0 and 1.

The exponential function always passes through the point (0, a).
The domain and range of exponential functions.

Solve a few simple exponential equations together as a class, emphasizing
the steps involved in solving for the variable.

Applications of Exponential Functions (20 minutes):

Provide real-world examples that involve exponential growth or decay, such
as population growth, the decay of radioactive isotopes, or the growth of
investments.

Ask students to work in pairs or small groups to analyze and solve these
examples using exponential functions.

Have students present their solutions and explain their reasoning to the
class.

Graphing Exponential Functions (20 minutes):

Introduce the process of graphing exponential functions using a table of
values.



Model graphing a simple exponential function on the board, step-by-step,
using different values of "a" and "b."

Distribute graphing calculators or open graphing software on computers to
allow students to practice graphing exponential functions on their own.

Instruct students to graph several exponential functions and observe the
changes in the graphs based on different values of "a" and "b."

Discuss the key features of the graphs, such as the y-intercept, increasing
or decreasing behavior, and asymptotes.

Conclusion and Application (10 minutes):

Recap the main concepts learned about exponential functions.

Summarize the key characteristics, including the form, growth/decay,
domain, range, and graph of exponential functions.

Provide a real-world application problem for students to solve
independently or in pairs.

Encourage students to explore further applications of exponential functions
in their everyday lives.

Assessment:

Monitor students' participation during class discussions and group
activities.

Collect and review completed worksheets or problems solved during the
lesson.

Assess students' understanding through a short quiz or assignment
focused on solving and graphing exponential functions.



