exponential function examples algebra
2

Exponential function examples algebra 2 are a crucial part of the Algebra 2
curriculum, as they introduce students to one of the most fundamental
concepts in mathematics. Exponential functions are characterized by their
growth or decay rates, which are proportional to their current value. This
property makes them particularly useful in modeling real-world situations,
such as population growth, radioactive decay, and financial investments. In
this article, we will explore the definition of exponential functions, their
properties, various examples, and applications in different fields.

What is an Exponential Function?

An exponential function is a mathematical function of the form:

\[ f(x) = a \cdot b"x \]

where:

- \( a \) is a constant (the initial value),

- \( b \) is the base of the exponential (a positive real number),
- \( x \) is the exponent.

The base \( b \) determines the growth or decay of the function:

- If \( b >1\), the function represents exponential growth.

- If\(©®<b<1)\), it represents exponential decay.

Key Properties of Exponential Functions

Understanding the properties of exponential functions is essential for
solving problems in Algebra 2. Here are some key properties:

1. Growth and Decay

- Exponential Growth: When the base \( b \) is greater than 1, the function
increases rapidly as \( x \) increases.

Example: \( f(x) = 2 \cdot 3™x \)

- Exponential Decay: When the base \( b \) is between 0 and 1, the function
decreases rapidly as \( x \) increases.



Example: \( f(x) = 5 \cdot (0.5)"x \)

2. Y-Intercept

The y-intercept of an exponential function occurs when \( x = 0 \):
\[ f(0) = a \cdot b™0 = a \]

This means that the y-intercept of the function is always equal to the
constant \( a \).

3. Asymptotes

Exponential functions have a horizontal asymptote, which is typically the x-
axis (y = 0). As \( x \) approaches negative infinity, the function
approaches this asymptote but never actually reaches it.

4. Domain and Range

- Domain: The domain of an exponential function is all real numbers, \( (-
\infty, \infty) \).

- Range: The range is all positive real numbers if \( a > 0 \) (i.e., \( (O,
\infty) \)).

Examples of Exponential Functions

Now that we understand the basics, let's look at several examples of
exponential functions and how to interpret them.

Example 1: Exponential Growth

Consider the function:

\[ f(x) = 3 \cdot 2™x \]

In this case:

- The initial value \( a = 3 \)
- The base \( b =2 \)

To evaluate this function at different values of \( x \):



- \( T(0) = 3 \cdot 270 = 3 \)
- \( (1) = 3 \cdot 271 = 6 \)
- \( f(2) = 3 \cdot 272 = 12 \)

As \( x \) increases, the function grows rapidly, demonstrating exponential
growth.

Example 2: Exponential Decay

Now consider the function:

\[ g(x) = 4 \cdot (0.5)"x \]
Here:

- The initial value \( a = 4 \)
- The base \( b = 0.5 \)

Evaluating this function:

- g(0) = 4 \cdot (0.5)70 =4 \)
- \( g(1) = 4 \cdot (0.5)"1 =2 )
- \( g(2) = 4 \cdot (0.5)"2 =1)

This function shows exponential decay, as the values decrease rapidly with
increasing \( x \).

Applications of Exponential Functions

Exponential functions are used in various fields, including:

1. Biology: Population Growth

Exponential functions can model populations under ideal conditions. For
instance, if a population doubles every year, the function can be represented
as:

\[ P(t) = P 0 \cdot 27t \]

where \( P_0 \) is the initial population and \( t \) is time in years.

2. Physics: Radioactive Decay

In physics, the decay of radioactive substances can be modeled using



exponential decay functions:
\[ N(t) = N 0 \cdot e~{-\lambda t} \]

where \( N 0 \) is the initial quantity, \( \lambda \) is the decay constant,
and \( t \) is time.

3. Finance: Compound Interest

Exponential functions are also vital in finance, especially in calculating
compound interest:

\[ A =P \cdot (1 + r)~t \]
where \( A \) is the amount of money accumulated after n years, including

interest, \( P \) is the principal amount, \( r \) is the annual interest
rate, and \( t \) is the number of years.

Solving Exponential Equations

To solve equations involving exponential functions, we often use logarithms.
For example, to solve the equation:

\[ 2"x = 16 \]

We can rewrite 16 as a power of 2:
\[ 2”x = 274 \]

Thus, \( x = 4 \).

For more complex equations, logarithmic properties come into play. For
instance, consider:

\[ 57{2x} = 125 \]

Taking the logarithm of both sides:
\[ \log(57{2x}) = \log(125) \]
Using the property of logarithms:

\[ 2x \cdot \log(5)

\log(57°3) \]

This simplifies to:

\[ 2x \cdot \log(5) = 3 \cdot \log(5) \]



Dividing both sides by \( \log(5) \) (assuming \( \log(5) \neq 0 \)):
\[ 2x = 3 \]
Finally, we find:

\[ x = \frac{3}{2} \]

Conclusion

In summary, exponential function examples algebra 2 provide students with a
rich understanding of exponential growth and decay, as well as their real-
world applications. By mastering the properties, solving equations, and
applying these functions to various scenarios, students become well-equipped
to tackle more complex mathematical concepts in the future. Whether in
science, finance, or everyday life, exponential functions are an invaluable
tool for describing change.

Frequently Asked Questions

What is an exponential function?

An exponential function is a mathematical function of the form f(x) = a b™x,
where 'a' is a constant, 'b' is the base (a positive real number), and 'x' 1is
the exponent.

How do you identify the base in an exponential
function?

In the function f(x) = a b"™x, the base 'b' is the number that is raised to
the power of 'x'. It determines the rate of growth or decay.

What are some real-world applications of exponential
functions?

Exponential functions model various real-world situations such as population
growth, radioactive decay, interest calculations, and the spread of diseases.

What is the difference between exponential growth
and exponential decay?

Exponential growth occurs when the base 'b' is greater than 1, leading to an
increasing function, while exponential decay occurs when 'b' is between 0 and
1, resulting in a decreasing function.



Can you provide an example of an exponential growth
function?

An example of an exponential growth function is f(x) = 2 3”™x, which grows
rapidly as 'x' increases.

Can you provide an example of an exponential decay
function?

An example of an exponential decay function is f(x) =5 (1/2)”x, which
decreases as 'x' increases.

How do you graph an exponential function?

To graph an exponential function, plot points by substituting values for 'x',
calculate corresponding 'f(x)' values, and then connect the points to show
the characteristic curve.

What is the horizontal asymptote of an exponential
function?

The horizontal asymptote of an exponential function f(x) = a b”x is typically
the line y = 0, meaning the graph approaches this line but never touches it.

How can you solve exponential equations?

To solve exponential equations, you can take the logarithm of both sides,
isolate the variable, and then solve for 'x'.

What role do exponential functions play in compound
interest?

Exponential functions model compound interest through the formula A = P(1 +
r/n)~(nt), where A is the amount of money accumulated, P is the principal, r
is the annual interest rate, n is the number of times interest is compounded
per year, and t is the time in years.
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