
the solution to x2 10x 24 is

the solution to x2 10x 24 is a fundamental concept in algebra that involves solving quadratic equations.
The expression "x2 10x 24" is typically understood as the quadratic equation x² + 10x + 24 = 0. Finding the
solution to this equation requires applying algebraic methods such as factoring, completing the square, or
using the quadratic formula. This article explores these various techniques in detail, providing a comprehensive
understanding of how to solve quadratic equations efficiently. Additionally, the importance of recognizing the
structure of quadratic expressions and the role of coefficients in determining the roots will be examined. By the
end of this article, readers will be equipped with the knowledge to confidently solve x² + 10x + 24 = 0 and
similar quadratic equations.
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Understanding the Quadratic Equation x² + 10x + 24 = 0

The quadratic equation x² + 10x + 24 = 0 represents a polynomial equation of degree two. In this standard
form, the equation consists of three terms: the quadratic term x², the linear term 10x, and the constant term
24. The goal when solving this equation is to find the value(s) of x that satisfy the equality, also known as
the roots or solutions. These solutions can be real or complex numbers depending on the discriminant value
derived from the coefficients.

Recognizing the coefficients is crucial in understanding the nature of the quadratic equation:

a = 1 (coefficient of x²)

b = 10 (coefficient of x)

c = 24 (constant term)

The quadratic formula and other methods rely heavily on these coefficients to determine the solutions. The
structure of the equation also indicates that it may be factorable, which is often the simplest way to find the
roots.

Methods to Solve the Quadratic Equation

Several mathematical approaches can be used to solve the quadratic equation x² + 10x + 24 = 0. Each
method offers a different perspective and level of complexity. The most common methods include factoring, using
the quadratic formula, and completing the square. Understanding these methods allows flexibility in approach
and deepens comprehension of quadratic equations.



Factoring the Quadratic Expression

Factoring is often the first method attempted when solving quadratic equations because it can be the most
straightforward. The process involves expressing the quadratic expression as a product of two binomials. For
the equation x² + 10x + 24 = 0, factoring involves finding two numbers that multiply to the constant term
24 and add up to the linear coefficient 10.

Step-by-step factoring process:

Identify two numbers whose product is 24 and sum is 10.1.

Recognize that 4 and 6 satisfy these conditions since 4 × 6 = 24 and 4 + 6 = 10.2.

Rewrite the quadratic as (x + 4)(x + 6) = 0.3.

Use the zero product property to set each factor equal to zero: x + 4 = 0 or x + 6 = 0.4.

Solve each equation to find the roots: x = -4 or x = -6.5.

Factoring provides the solutions x = -4 and x = -6, which satisfy the original quadratic equation. This method
is efficient when the quadratic expression is easily factorable into integers.

Using the Quadratic Formula

The quadratic formula is a universal method for finding the roots of any quadratic equation. It is especially
useful when factoring is difficult or impossible. The formula is:

x = (-b ± �(b² - 4ac)) / (2a)

Applying the quadratic formula to the equation x² + 10x + 24 = 0 involves substituting the values of a, b,
and c:

a = 1

b = 10

c = 24

Calculate the discriminant first:

Δ = b² - 4ac = 10² - 4(1)(24) = 100 - 96 = 4

Since the discriminant is positive, there are two distinct real roots. Next, calculate the roots:

x = (-10 ± �4) / 2(1) = (-10 ± 2) / 2

Therefore, the two solutions are:

x = (-10 + 2) / 2 = -8 / 2 = -4

x = (-10 - 2) / 2 = -12 / 2 = -6



The quadratic formula confirms the roots obtained by factoring, providing a reliable alternative method.

Completing the Square Technique

Completing the square is another method to solve quadratic equations by transforming the quadratic into a
perfect square trinomial. This method is advantageous for understanding the vertex form of a quadratic
function and is useful when other methods are less straightforward.

To complete the square for x² + 10x + 24 = 0, follow these steps:

Start with the equation: x² + 10x + 24 = 0.1.

Move the constant to the other side: x² + 10x = -24.2.

Take half of the coefficient of x, which is 10/2 = 5, then square it: 5² = 25.3.

Add 25 to both sides to complete the square: x² + 10x + 25 = -24 + 25.4.

Rewrite the left side as a perfect square: (x + 5)² = 1.5.

Take the square root of both sides: x + 5 = ±1.6.

Solve for x:7.

x + 5 = 1 � x = -4

x + 5 = -1 � x = -6

Completing the square therefore yields the solutions x = -4 and x = -6, consistent with the previous methods.

Applications and Interpretation of the Solutions

Understanding the solutions to the quadratic equation x² + 10x + 24 = 0 is essential in various
mathematical and real-world contexts. The roots x = -4 and x = -6 indicate the values of x for which the
quadratic expression equals zero. These roots can represent points where a parabola crosses the x-axis when
graphed.

Some common applications include:

Physics: Calculating projectile motion or trajectories where quadratic equations model height or
distance over time.

Engineering: Designing structures or systems where stress and strain relationships involve quadratic
expressions.

Finance: Solving problems involving quadratic functions such as profit maximization or cost minimization.

Mathematics: Learning foundational algebra skills and understanding polynomial behavior.



Recognizing the nature of the solutions—whether real and distinct, real and equal, or complex—provides
insight into the behavior of quadratic functions and their graphs. In this case, the positive discriminant indicates
two distinct real solutions, implying the parabola intersects the x-axis at two points.

Frequently Asked Questions

What is the solution to the quadratic equation x^2 + 10x + 24 = 0?

The solutions are x = -4 and x = -6.

How do you solve the quadratic equation x^2 + 10x + 24 = 0 using
factoring?

Factor the equation as (x + 4)(x + 6) = 0, so the solutions are x = -4 and x = -6.

Can the quadratic equation x^2 + 10x + 24 = 0 be solved using the
quadratic formula?

Yes, using the quadratic formula x = [-b ± sqrt(b^2 - 4ac)]/(2a), with a=1, b=10, c=24, the solutions are x
= -4 and x = -6.

What are the roots of the equation x^2 + 10x + 24 = 0?

The roots are x = -4 and x = -6.

Is the quadratic equation x^2 + 10x + 24 = 0 factorable?

Yes, it factors to (x + 4)(x + 6) = 0.

What is the sum and product of the roots of x^2 + 10x + 24 = 0?

The sum of the roots is -10 and the product is 24.

How can completing the square help solve x^2 + 10x + 24 = 0?

Rewrite as (x + 5)^2 - 25 + 24 = 0, which simplifies to (x + 5)^2 = 1, giving solutions x = -4 and x = -6.

What type of roots does the equation x^2 + 10x + 24 = 0 have?

It has two distinct real roots.

What is the discriminant of the quadratic equation x^2 + 10x + 24 = 0 and
what does it indicate?

The discriminant is 100 - 96 = 4, which is positive, indicating two distinct real roots.



Additional Resources
1. Algebra Essentials: Mastering Quadratic Equations
This book provides a comprehensive introduction to quadratic equations, including factoring, completing the
square, and the quadratic formula. It breaks down the solutions to equations like x² + 10x + 24 = 0 with
clear examples and practice problems. Readers will gain confidence in solving a wide range of quadratic
problems.

2. Factoring Made Simple: Unlocking the Secrets of Polynomials
Focused on factoring techniques, this book helps readers understand how to decompose expressions such as x²
+ 10x + 24 into factors. It covers various methods including grouping and the use of special products. The
practical approach makes it easy to apply factoring to solve quadratic equations efficiently.

3. The Quadratic Formula: A Step-by-Step Guide
This guide delves into the quadratic formula, demonstrating its use in solving any quadratic equation.
Through detailed explanations and examples, readers learn how to handle equations like x² + 10x + 24 = 0
even when factoring is difficult. The book also explains the discriminant and the nature of roots.

4. Understanding Polynomials: From Basics to Solutions
Designed for students and enthusiasts, this book explores polynomial expressions and their solutions. It covers
how to analyze, factor, and solve quadratic polynomials with practical methods. The book includes exercises
on equations similar to x² + 10x + 24 to reinforce learning.

5. Intermediate Algebra: Solving Quadratic Equations with Confidence
This intermediate-level book reinforces algebraic skills necessary for solving quadratics. It addresses multiple
solution strategies including factoring, graphing, and applying the quadratic formula. The explanations are
supported by examples based on equations like x² + 10x + 24 = 0.

6. Graphing Quadratics: Visualizing Solutions and Parabolas
This book emphasizes the graphical interpretation of quadratic equations. Readers learn how the graph of y =
x² + 10x + 24 relates to its roots and vertex. By visualizing solutions, learners can better understand the
nature of the equation’s roots.

7. Algebra Workbook: Practice Problems for Quadratic Equations
Packed with exercises, this workbook offers extensive practice on solving quadratics by factoring, completing
the square, and quadratic formula methods. It includes problems similar to x² + 10x + 24 = 0, helping
students solidify their problem-solving skills through repetition and review.

8. From Zero to Hero in Algebra: Quadratic Equations Demystified
This beginner-friendly book gradually introduces the concepts behind quadratic equations and their solutions.
It simplifies complex topics and provides easy-to-follow steps to solve equations like x² + 10x + 24 = 0. The
book is ideal for those starting their algebra journey.

9. Mathematics for High School: Quadratic Equations and Beyond
A comprehensive textbook covering high school-level algebra, this book focuses on quadratic equations and
their applications. It discusses methods for solving, analyzing, and graphing quadratics, with examples
including x² + 10x + 24. The text also explores real-world problems involving quadratic functions.
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