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Mastering Piecewise Functions: A Complete Worksheet and Answer Guide

Piecewise functions are a staple in algebra and precalculus courses, and mastering them is essential for students

aiming to excel in mathematics. Whether you’re a high �school student tackling your first set of problems or a teacher

looking for reliable practice material, this guide offers a comprehensive resource that blends theory, step �by �step

solutions, and a ready �made worksheet with answers. By the end of this article, you’ll have a deeper understanding

of piecewise functions, practical strategies for solving them, and a set of exercises to test your skills.

What Are Piecewise Functions?

A piecewise function is a function defined by multiple sub �functions, each applying to a specific interval of the

domain. In simpler terms, it’s a function that “changes its rule” depending on the input value. Piecewise functions

are often used to model real �world scenarios where a relationship behaves differently under varying conditions—

such as tax brackets, speed limits, or temperature thresholds.

Mathematically, a piecewise function f(x) might look like this:

f(x) = {

  2x + 3,   if x  5

}

Each line inside the curly braces represents a separate rule that applies to a specific part of the domain.

Understanding how to interpret and work with these rules is the foundation for solving any piecewise function

problem.

Why Practice Piecewise Functions?

•  Builds Problem �Solving Flexibility: Piecewise problems require you to switch between different algebraic 

techniques, enhancing overall mathematical agility.

•  Prepares for Advanced Topics: Many calculus concepts, such as limits and integrals, rely on piecewise 

definitions. Early familiarity eases the transition to higher �level math.

•  Encourages Logical Thinking: Determining which rule applies to a given input sharpens logical reasoning and 

decision �making skills.

•  Supports Standardized Tests: Competitions and exams like the SAT, ACT, and AP Calculus often include 

piecewise function questions.

Because of these benefits, teachers routinely assign worksheets that challenge students to apply multiple rules,

test continuity, and find derivatives of piecewise expressions. A solid set of practice problems with clear answers is

invaluable for both self �study and classroom instruction.

How to Use a Piecewise Functions Worksheet Effectively



Working through a worksheet can feel daunting if you’re not sure how to approach each problem. Here’s a

systematic method to maximize learning:

1.  Read the Entire Problem: Before diving into calculations, skim the problem to grasp the overall structure and 

identify any special instructions.

2.  Identify the Domain Intervals: List all the intervals and the corresponding rule for each. A quick table can help 

you keep track.

3.  Check for Overlaps or Gaps: Piecewise functions must cover the entire domain without overlapping intervals. 

If the problem contains gaps, note them as potential points of discontinuity.

4.  Apply the Appropriate Rule: For each sub �problem, substitute the given value into the correct rule.

5.  Verify Your Work: Cross �check your calculations and confirm that the input satisfies the interval’s conditions.

6.  Reflect on the Result: Consider what the answer tells you about the function’s behavior—continuity, slope, or 

any hidden patterns.

Using a worksheet in this structured way transforms practice from a repetitive task into a learning experience that

reinforces key concepts.

Common Types of Piecewise Function Problems

Piecewise functions can appear in many contexts. Below are the most frequently encountered problem types:

1. Evaluate the Function at a Specific Point

Students are asked to find the value of the function for a given input. The challenge lies in selecting the correct rule.

2. Find the Domain and Range

Determining all possible input and output values often requires analyzing each sub �function and considering any

restrictions.

3. Test for Continuity

Check whether the function is continuous at the boundaries between intervals by comparing left �hand and right �hand

limits.

4. Solve for the Inverse

Finding the inverse of a piecewise function involves swapping the roles of x and ywithin each interval and ensuring

that the resulting function remains one �to �one.

5. Differentiate or Integrate

In calculus, students differentiate or integrate piecewise functions, often applying the Fundamental Theorem of

Calculus separately on each segment.

6. Graph the Function

Sketching the graph requires plotting each sub �function and paying close attention to endpoints, open or closed

circles, and potential discontinuities.

Step �by �Step Guide to Solving Piecewise Function Problems

Below is a detailed walkthrough of the most common problem types. Each step is illustrated with an example to

cement understanding.

Example 1: Evaluate f(3) for a Piecewise Function



f(x) = {

  x^2,          if x "d 2

  4x - 5,       if 2  5

}

Step 1: Identify the Interval. Since 3 lies between 2 and 5, we use the second rule: 4x – 5.

Step 2: Substitute. f(3) = 4(3) – 5 = 12 – 5 = 7.

Answer: f(3) = 7.

Example 2: Determine the Domain of a Piecewise Function

g(x) = {

  1/(x – 1),    if x 

For the first rule, the denominator cannot be zero, so x "` 1, but since this rule only applies when x < 0, the restriction 

is already satisfied. For the second rule, the expression under the square root must be non �negative: x + 4 "e 0 !’ x "e –4. 

Combining both intervals, the domain is (–"�, 0) "* [0, "�) (with no additional restrictions).

Example 3: Test for Continuity at a Boundary

Given the function from Example 1, check continuity at x = 2.

Left �hand limit: lim “!’2 { f(x) = (2)^2 = 4.

Right �hand limit: lim “!’2 z f(x) = 4(2) – 5 = 3.

Since the two limits differ, f is not continuous at x = 2.

Example 4: Find the Inverse of a Piecewise Function

h(x) = {

  x + 3,      if x "d 1

  2x – 4,     if x > 1

}

To find h {¹(y), solve each rule for x:

1.  y = x + 3 !’ x = y – 3, valid when y "d 4.

2.  y = 2x – 4 !’ x = (y + 4)/2, valid when y > 4.

Thus, h {¹(y) = { y – 3 if y "d 4; (y + 4)/2 if y > 4 }.

Example 5: Differentiate a Piecewise Function

k(x) = {

  3x,         if x 



The derivative is also piecewise:

k''(x) = {

  3,          if x 

Note that the derivative is not defined at x = 0 because the left and right derivatives differ.

Sample Piecewise Functions Worksheet

Below is a curated set of ten practice problems covering evaluation, domain, continuity, inverse, differentiation, and

graphing. After the worksheet, you’ll find a comprehensive answer key.

Worksheet

1.  Evaluate f(–1) for

    

    f(x) = {

      2x + 1,    if x

2.  Determine the domain of

    

    g(x) = {

      "�(x – 3),  if x "d 5

      1/(x – 5), if x > 5

    }

3.  Is h(x) continuous at x = 4?

    

    h(x) = {

      2x – 3,    if x "d 4

      3x + 1,    if x > 4

    }

4.  Find the inverse of

    

    j(x) = {

      x + 2,     if x "d 0

      2x – 3,    if x > 0

    }

5.  Differentiate

    

    m(x) = {

      x^3,      if x

6.  Graph the function

    

    p(x) = {

      –x,       if x "d –2

      0,        if –2

7.  Find the range of

    

    q(x) = {



      5 – x,    if x "d 3

      2x + 1,   if x > 3

    }
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