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10.1 Exponential Functions

Section Objectives:

· You shall be able to which numbers form a valid exponential function. (See discussion on page 515) [Problems 3 – 4]

· You shall be able to evaluate an exponential function. (EXAMPLE 1, 2) [Problems 4 – 10, 15, 16]

· You shall be able to evaluate an natural exponential function. (EXAMPLE 3) [Problems 11 – 14, 17, 18]

· You shall be able to graph an exponential function. (EXAMPLE 4, 5, 6, 7) [Problems 19 – 30]

· You shall be able to define and give examples for the following mathematical terminology: 

Definitions and Terminology

· exponential function (pg. 515) The exponential function with base b is defined by f(x) = bx, where b > 0, b ( 1, and x is any real number. Sometimes when speaking about all types of exponential functions, we say “exponential function,” which means to include a natural exponential function.

· natural exponential function (pg. 515) The natural exponential function is defined by f(x) = ex, where e ( 2.71828182845904523536… is an irrational number, and x is any real number.  

Mathematical Notation or Symbols

Symbol
Section
Meaning

bx
10.1A
The exponential function with base b and exponent x.

ex
10.1A
The natural exponential function with base e and exponent x.

Concepts, Facts, Theorems – Objective A

· You shall be able to which numbers form a valid exponential function. (See discussion on page 515) [Problems 3 – 4]

Process to Determine if base b is the base of an Exponential Function

1. Determine what number appears in the base of the exponential function.

2. If the base is a negative number, zero, or one, then it is not an exponential function.  Otherwise it is an exponential function.

· You shall be able to evaluate an exponential function. (EXAMPLE 1, 2) [Problems 4 – 10, 15, 16]

· You shall be able to evaluate an natural exponential function. (EXAMPLE 3) [Problems 11 – 14, 17, 18]

Process to Evaluate an Exponential function

1. Determine the x value to be evaluated in the exponential function.  This number appears on the inside of the parentheses.  For example, evaluate f(2) says that x = 2.

2. Substitute the x value into the given exponential function.

3. Simplify the exponent to and then evaluate y value of the function.  The answer is the y value obtained in this step.

Evaluating ex on Your Calculator

Use the ex key on your calculator to evaluate the exponential function y = f(x) = ex.

Concepts, Facts, Theorems – Objective B

· You shall be able to graph an exponential function. (EXAMPLE 4, 5, 6, 7) [Problems 19 – 30]

Process to Graph Exponential Expressions

1. Remember that the given equation of the form f(x) = bx is equivalent to y = bx.

2. Choose values of x so that the exponent expression will lie in the range of (3 to 3.
3. Make a table consisting of x and f(x) = y, substituting the appropriate values of x into the exponential function.
4. Graph the ordered pairs from Step 3 as points on a rectangular coordinate system. Label your points as you graph them.
5. Connect the points with a smooth curve.  Label your curve with the equation of the exponential function.

