
writing a quadratic function given its
zeros
writing a quadratic function given its zeros is a fundamental skill in algebra that
allows one to construct quadratic equations when the roots or solutions are known. This
process is essential not only in academic settings but also in various practical applications
such as physics, engineering, and economics where modeling parabolic behaviors is
required. Understanding how to write a quadratic function from its zeros involves grasping
the relationship between the roots and the factors of the quadratic expression. This article
will explore the mathematical foundation of quadratic functions, demonstrate step-by-step
methods to write a quadratic equation given its zeros, and discuss how to verify the
resulting function. Additionally, common variations and special cases will be examined to
provide a comprehensive resource for students and professionals. The following sections
will guide the reader through the theory, practical examples, and helpful tips for mastering
this important topic.

Understanding Quadratic Functions and Their Zeros

Step-by-Step Process to Write a Quadratic Function Given Its Zeros

Examples of Writing Quadratic Functions from Given Zeros

Special Cases and Considerations

Verifying and Simplifying the Quadratic Function

Understanding Quadratic Functions and Their
Zeros
Quadratic functions are polynomial functions of degree two, generally expressed in the
standard form as ax² + bx + c, where a, b, and c are constants, and a ≠ 0. The graph of a
quadratic function is a parabola, which can open upwards or downwards depending on the
sign of a. The zeros, roots, or solutions of a quadratic function are the values of x that
satisfy the equation ax² + bx + c = 0. These zeros correspond to the points where the
parabola intersects the x-axis.

Relationship Between Zeros and Factors
Every quadratic function can be factored into the form a(x - r₁)(x - r₂), where r₁ and r₂ are
the zeros of the function. This fact illustrates that knowing the zeros directly informs the
factorization of the quadratic expression. The zeros provide critical information for
reconstructing the quadratic function, which is the foundation of writing a quadratic
function given its zeros.



Step-by-Step Process to Write a Quadratic
Function Given Its Zeros
Writing a quadratic function from its zeros involves several clear steps that ensure an
accurate and simplified expression. The process utilizes the connection between roots and
factors, allowing one to build the quadratic expression systematically.

Identify the Given Zeros
The first step is to clearly identify the zeros provided. These can be real or complex
numbers. For example, if the zeros are r₁ and r₂, these values will be used to formulate the
quadratic function.

Construct the Factored Form
Using the zeros, the quadratic function can be initially written as f(x) = a(x - r₁)(x - r₂),
where a is a nonzero constant. By default, a is often taken as 1 unless otherwise specified
or required to meet additional conditions such as passing through a particular point.

Expand and Simplify the Expression
Next, expand the factored form using the distributive property or FOIL (First, Outer, Inner,
Last) method. This process converts the product of binomials into the standard quadratic
form:

Multiply x by each term in the second binomial.1.

Multiply -r₁ by each term in the second binomial.2.

Combine like terms to simplify.3.

The result will be a quadratic function in the form ax² + bx + c.

Adjust the Leading Coefficient if Necessary
Sometimes, the leading coefficient a needs adjustment to satisfy additional constraints
such as the function’s value at a certain point. This step involves substituting known values
and solving for a.

Examples of Writing Quadratic Functions from
Given Zeros
Practical examples help solidify understanding of writing a quadratic function given its
zeros. The following examples demonstrate the methodology with varying complexity.



Example 1: Zeros are 2 and 5
Given zeros r₁ = 2 and r₂ = 5, the quadratic function is:

f(x) = (x - 2)(x - 5)

Expanding:

f(x) = x² - 5x - 2x + 10 = x² - 7x + 10

The quadratic function written from these zeros is f(x) = x² - 7x + 10.

Example 2: Zeros are -3 and 4, with a leading coefficient
of 2
Here, the zeros are -3 and 4, and the leading coefficient a is specified as 2:

f(x) = 2(x - (-3))(x - 4) = 2(x + 3)(x - 4)

Expanding the binomials:

f(x) = 2(x² - 4x + 3x - 12) = 2(x² - x - 12)

Multiplying through by 2:

f(x) = 2x² - 2x - 24

This is the quadratic function with the given zeros and leading coefficient.

Special Cases and Considerations
While the general process of writing a quadratic function given its zeros is straightforward,
several special cases require attention to detail and careful handling.

Repeated Zeros (Double Roots)
If the quadratic function has a repeated zero, say r, the function can be written as f(x) = a(x
- r)². This indicates the parabola touches the x-axis at only one point.

Complex Zeros
When zeros are complex conjugates, for example 3 + 2i and 3 - 2i, the quadratic function
can still be written using the factored form:

f(x) = a[x - (3 + 2i)][x - (3 - 2i)]

Expanding these factors results in a quadratic with real coefficients:

f(x) = a[x² - 6x + 13]

Leading Coefficient Variations
The coefficient a can be any nonzero real number and alters the shape and orientation of
the parabola. When writing a quadratic function given its zeros, choosing a = 1 is common
unless additional information specifies otherwise.



Verifying and Simplifying the Quadratic Function
After writing a quadratic function from its zeros, verification ensures accuracy and
completeness. This step is crucial in both academic exercises and practical applications.

Substitution of Zeros
Substitute the known zeros back into the quadratic function to confirm they satisfy the
equation f(x) = 0. If the substitution results in zero, the function correctly incorporates the
zeros.

Checking Additional Points
When a specific leading coefficient is required, or the function must pass through a
particular point, substitute the point’s coordinates into the function and solve for a. This
process guarantees the quadratic function aligns with all given conditions.

Simplification and Standard Form
Ensure the quadratic function is simplified, with combined like terms and presented in the
standard form ax² + bx + c. This format facilitates easier interpretation and further analysis
such as graphing or solving.

Frequently Asked Questions

What is a quadratic function?
A quadratic function is a polynomial function of degree 2, typically written in the form f(x) =
ax^2 + bx + c, where a, b, and c are constants and a ≠ 0.

How do you write a quadratic function given its zeros?
If the zeros of a quadratic function are x = r and x = s, the quadratic function can be
written as f(x) = a(x - r)(x - s), where 'a' is a non-zero constant that can be chosen based on
additional information.

What are zeros of a quadratic function?
Zeros of a quadratic function are the values of x that make the function equal to zero. They
are also called roots or solutions and correspond to the x-intercepts of the graph.

Can the leading coefficient 'a' be any number when
writing a quadratic from zeros?
Yes, the leading coefficient 'a' can be any non-zero real number. It affects the width and
direction of the parabola but does not change the zeros.



How do you find a quadratic function if you know the
zeros and a point on the graph?
Start with f(x) = a(x - r)(x - s) using the zeros r and s. Then substitute the x and y values of
the given point into the function to solve for 'a'. Finally, write the complete function with
the found 'a'.

What if the quadratic has a repeated zero?
If the quadratic has a repeated zero at x = r, the function can be written as f(x) = a(x -
r)^2.

How do you expand a quadratic function from its
factored form given zeros?
To expand f(x) = a(x - r)(x - s), multiply the binomials to get f(x) = a(x^2 - (r + s)x + rs).

Are the zeros always real numbers?
No, zeros can be real or complex numbers. If the quadratic does not intersect the x-axis, its
zeros are complex conjugates.

Why is it useful to write a quadratic function using its
zeros?
Writing a quadratic function using its zeros provides a straightforward way to construct the
function when the roots are known, making it easier to analyze the function's behavior and
graph.

Additional Resources
1. Mastering Quadratic Functions: From Zeros to Equations
This book provides a comprehensive guide to understanding quadratic functions, focusing
on the relationship between zeros and the standard form of the equation. It includes step-
by-step procedures for writing quadratic functions given their zeros, along with numerous
practice problems. Ideal for high school students and educators, it emphasizes both
conceptual understanding and practical application.

2. Quadratic Equations and Their Roots: A Practical Approach
Explore the fundamentals of quadratic equations with an emphasis on deriving functions
from their roots. This book explains the theory behind zeros and factors before moving into
writing quadratic functions in factored and standard forms. Clear examples and exercises
help reinforce learning, making it suitable for learners at all levels.

3. Writing Quadratic Functions Given Zeros: A Student’s Workbook
Designed as an interactive workbook, this resource offers guided practice on constructing
quadratic functions from given zeros. It includes detailed explanations, tips, and varied



problems to build confidence in algebraic manipulation. The workbook format supports self-
paced learning and is perfect for supplemental study.

4. Factoring and Zeros: Building Quadratic Functions with Ease
This book delves into the connection between factoring quadratic expressions and
identifying zeros. It teaches how to use zeros effectively to write quadratic functions and
provides strategies for checking solutions. With a focus on problem-solving skills, it caters
to students preparing for standardized tests.

5. Algebraic Foundations: Quadratic Functions and Their Zeros
Covering core algebraic concepts, this book highlights the importance of zeros in forming
quadratic equations. It bridges the gap between theory and application by demonstrating
how to translate zeros into function form. Suitable for both classroom instruction and
independent study, it offers a solid foundation in quadratic functions.

6. From Zeros to Graphs: Understanding Quadratic Functions
This title connects the algebraic process of writing quadratic functions from zeros with their
graphical interpretations. Readers learn how the roots influence the shape and position of
the parabola on the coordinate plane. The book includes visual aids and exercises to
deepen comprehension.

7. Quadratic Function Construction: Techniques and Applications
Focusing on various techniques for constructing quadratic functions, this book guides
readers through writing equations given zeros, vertex, or other features. It emphasizes
practical applications and problem-solving in real-world contexts. The content is structured
to enhance both conceptual understanding and computational skills.

8. Step-by-Step Quadratic Functions: Writing Equations from Zeros
Ideal for beginners, this book breaks down the process of writing quadratic functions from
zeros into clear, manageable steps. It provides numerous worked examples and practice
problems to ensure mastery. The straightforward approach makes it a valuable resource for
students new to quadratic functions.

9. Exploring Quadratic Equations: The Role of Zeros in Function Formation
This book offers an in-depth exploration of how zeros determine the form and
characteristics of quadratic functions. It discusses methods to write and manipulate
quadratic equations given their roots, supported by illustrative examples. Suitable for
advanced high school or early college students, it balances theory with practical exercises.
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