
1 3 Additional Practice Piecewise Defined
Functions

1 3 additional practice piecewise defined functions are essential components in mathematics
that allow us to define functions in segments, accommodating different conditions or intervals.
Understanding piecewise functions is crucial for solving real-world problems and complex
mathematical scenarios. This article delves into the concept of piecewise defined functions, their
construction, and provides additional practice problems to enhance comprehension and application.

Understanding Piecewise Defined Functions

A piecewise defined function is a function that is defined by multiple sub-functions, each applying to
a certain interval of the input variable. The overall function can exhibit different behaviors
depending on the input value. This versatility makes piecewise functions particularly useful in
various fields, including physics, economics, and engineering.

Components of Piecewise Functions

A piecewise function is typically expressed in the following format:

\[
f(x) =
\begin{cases}
f_1(x) & \text{if } x < a \\
f_2(x) & \text{if } a \leq x < b \\
f_3(x) & \text{if } x \geq b
\end{cases}
\]

Where:



- \( f(x) \) is the piecewise function.
- \( f_1(x), f_2(x), f_3(x) \) are different expressions that define the function in their respective
intervals.
- \( a \) and \( b \) are specific points that determine the boundaries of the intervals.

Applications of Piecewise Functions

Piecewise defined functions have various applications across different domains. Here are some key
areas where they are frequently utilized:

Economics: Modeling supply and demand functions that change at different price levels.

Physics: Describing motion with different velocities under varying conditions.

Computer Science: Implementing algorithms that operate differently based on input size or
characteristics.

Statistics: Defining probability distributions that change according to different ranges of
data.

Constructing Piecewise Functions

When constructing a piecewise function, it is essential to consider the following steps:

Identify the intervals: Determine the values of \( x \) that will create different conditions for1.
the function.

Define the sub-functions: For each interval, specify the mathematical expression that2.
defines the function.

Combine the pieces: Write the complete piecewise function using the established intervals3.
and sub-functions.

Example of Constructing a Piecewise Function

Let us create a piecewise function \( f(x) \) defined as follows:

- For \( x < 0 \): \( f(x) = -x \) (the negative of \( x \))
- For \( 0 \leq x < 2 \): \( f(x) = x^2 \) (the square of \( x \))



- For \( x \geq 2 \): \( f(x) = 3x - 2 \) (a linear function)

The piecewise function can be written as:

\[
f(x) =
\begin{cases}
-x & \text{if } x < 0 \\
x^2 & \text{if } 0 \leq x < 2 \\
3x - 2 & \text{if } x \geq 2
\end{cases}
\]

Practice Problems on Piecewise Defined Functions

To solidify your understanding of piecewise defined functions, the following practice problems are
provided. They vary in complexity and will challenge your ability to analyze and graph piecewise
functions.

Problem Set

1. Define the following piecewise function:
\[
g(x) =
\begin{cases}
2x + 1 & \text{if } x < 1 \\
x^3 & \text{if } 1 \leq x < 3 \\
-x + 4 & \text{if } x \geq 3
\end{cases}
\]
- a. What is \( g(0) \)?
- b. What is \( g(2) \)?
- c. What is \( g(4) \)?

2. Graph the piecewise function:
\[
h(x) =
\begin{cases}
x - 2 & \text{if } x < -1 \\
2 & \text{if } -1 \leq x < 2 \\
x^2 & \text{if } x \geq 2
\end{cases}
\]
- a. Identify the points of discontinuity.
- b. Sketch the graph of \( h(x) \).

3. Determine the function value and evaluate the following:



\[
f(x) =
\begin{cases}
3 & \text{if } x < 0 \\
5x - 1 & \text{if } 0 \leq x < 2 \\
7 & \text{if } x \geq 2
\end{cases}
\]
- a. Find \( f(-3) \).
- b. Find \( f(1) \).
- c. Find \( f(3) \).

4. Create your own piecewise function with at least three pieces and then evaluate it at various
points.

Conclusion

1 3 additional practice piecewise defined functions provide valuable insight into how functions
can behave differently under various conditions. By constructing piecewise functions and practicing
with real-world applications, students can gain a deeper understanding of mathematical concepts.
Piecewise functions not only serve as a tool for theoretical exploration but also find practical
applications in many scientific and engineering disciplines. Engaging with practice problems allows
learners to develop critical thinking and problem-solving skills, essential for academic success and
beyond.

Frequently Asked Questions

What are piecewise defined functions?
Piecewise defined functions are functions that have different expressions or formulas for different
intervals of their domain.

How do you evaluate a piecewise defined function at a specific
point?
To evaluate a piecewise defined function at a specific point, determine which interval the point falls
into and then use the corresponding formula for that interval.

Can piecewise defined functions be continuous?
Yes, piecewise defined functions can be continuous if the function values match at the boundaries of
the intervals.

What is the significance of the boundary points in piecewise



defined functions?
Boundary points are critical because they determine which piece of the function to use and can
affect the continuity and differentiability of the function.

How can you graph a piecewise defined function?
To graph a piecewise defined function, plot each segment using the appropriate formula for its
interval and ensure to check the endpoints for open or closed circles based on inclusivity.

What are some common applications of piecewise defined
functions?
Common applications include modeling real-world situations like tax brackets, shipping costs, or any
scenario where a rule changes based on the input value.

How do you find the limit of a piecewise defined function at a
boundary point?
To find the limit at a boundary point, evaluate the limits from both sides using the respective pieces
of the function for those intervals.

What is an example of a piecewise defined function?
An example is f(x) = { x^2 for x < 0; x + 1 for x >= 0 }, where the function behaves differently for
negative and non-negative values of x.
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