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When faced with a quadratic equation like X™(2)+8x+4=-3, solving it by completing the
square is a powerful and systematic method. This technique transforms the quadratic into
a perfect square trinomial, making it easier to isolate the variable and find solutions. In
this article, we will walk through the process of completing the square for the given
equation, explain the steps involved, and provide insights into solving similar problems
efficiently.

Understanding the Method of Completing the
Square

Completing the square is a method used to solve quadratic equations by rewriting them as
a perfect square trinomial plus or minus a constant. This approach is especially useful
when the quadratic is not easily factored or when you need to derive the quadratic
formula manually. The general idea involves manipulating the quadratic to express it in
the form:

\[(x+p)2=ql\l

where \( p\) and \( g \) are constants. Once in this form, solving for \( x \) becomes
straightforward by taking square roots.

Step-by-Step Solution for the Equation
X" (2)+8x+4=-3

Let's analyze and solve the specific quadratic equation:
\[X"2+8x+4=-3\]

Step 1: Bring all terms to one side

To make the process clearer, rewrite the equation with zero on one side:
\[X"2+4+8x+4+3=0\]

which simplifies to:



\[ X2 +8x+7=0\]
Step 2: Isolate the quadratic and linear terms

The goal is to complete the square for the expression \( X~2 + 8x\). The constant term, 7,
will be moved later once the perfect square form is achieved.

Step 3: Complete the square

To complete the square, take the coefficient of \( x \), which is 8, divide it by 2, and square
the result:

\[
\frac{8}{2} = 4 \quad \Rightarrow \quad 4°2 = 16
\]

Now, rewrite the quadratic part as a perfect square trinomial by adding and subtracting
16:

\[
X"2+8x+16-16+7=0

\]
which simplifies to:

\[
X+4)"2-16+7=0
\]

Step 4: Simplify the equation
Combine the constants:

\[
X+4)"2-9=0
\]

Now, the equation is in the form of a perfect square minus a constant, which can be solved
by isolating the squared term:

\[
X+4)"2=9
\]

Step 5: Solve for \( X))
Take the square root of both sides:

\[
X + 4 =\pm \sqrt{9}
\]



which yields:

\[
X+ 4 =\pm3
\]

Finally, solve for \( X \):

\[
X =-4\pm 3
\]

Thus, the solutions are:

\[
X=-4+3=-1
\]

and

\[
X=-4-3=-7
\]

The solutions to the original quadratic are \( X = -1\) and \( X = -7 ).

The Equation After Completing The Square

The key step in solving the quadratic by completing the square is rewriting the original
equation into a perfect square form. For the given quadratic, the process resulted in:

\[
X+4)"2=9
\]

This form clearly indicates the solutions by taking square roots, and it is the cornerstone
of the completing the square method.

Additional Tips for Solving Quadratic Equations
by Completing The Square

Completing the square can be applied to various types of quadratic equations. Here are
some tips to master this method:



1. Always aim to have a coefficient of 1 in front of \( x™2

\)

- If the quadratic has a coefficient other than 1, divide the entire equation by that
coefficient before completing the square.

2. Carefully handle the constants

- When adding and subtracting the same value to complete the square, keep track of the
constants to avoid errors.

3. Recognize perfect square trinomials

- A quadratic in the form \( x~2 + 2ax + a™2 ) is a perfect square \( (x + a)™2\).

4. Always check your work

- After completing the square, expand back to verify that you correctly formulated the
perfect square trinomial.

Comparison Between Completing the Square and
Other Methods

While completing the square is a reliable method, it's helpful to understand how it
compares with other techniques:
e Factoring: Works best when the quadratic factors easily into integer roots.

¢ Quadratic Formula: A universal method applicable to all quadratics, especially
when completing the square is cumbersome.

e Graphing: Visualizes solutions but may lack precision unless graphing tools are
used.

Completing the square provides valuable insight into the structure of quadratic equations
and is foundational for understanding the derivation of the quadratic formula.



Applications of Completing the Square

Beyond solving equations, completing the square has several applications:

Deriving the quadratic formula

Analyzing the vertex form of parabolas

Calculating the maximum or minimum value of quadratic functions

Solving real-world problems involving quadratics, such as projectile motion

Conclusion

Solving quadratic equations by completing the square is a fundamental skill in algebra
that deepens understanding of quadratic functions. For the specific equation \( X™2 + 8x
+ 4 = -3\), the process involved rewriting the equation into a perfect square form,
simplifying, and then solving by taking square roots. The key step was transforming the
quadratic into:

(X +4)72=9)\]

from which the solutions \( X = -1 \) and \( X = -7 \) were obtained. Mastering this
technique not only equips you to solve a wide range of quadratic equations but also
enhances your overall mathematical problem-solving toolkit. Whether you're preparing for
exams, tackling real-world problems, or just strengthening your algebra skills, completing
the square remains an essential method to understand and apply.

Frequently Asked Questions

What is the first step to solve the quadratic equation
X~2 + 8X + 4 = -3 by completing the square?

First, move all terms to one side to set the equation to zero, or rewrite it as X~2 + 8X + 4
+ 3 = 0, which simplifies to X~2 + 8X + 7 = 0.

How do you complete the square for the quadratic
expression X~2 + 8X + 7?

Take half of the coefficient of X (which is 8), divide by 2 to get 4, then square it to get 16.
Add and subtract 16 inside the equation to complete the square.



What is the equation after completing the square for
X2 + 8X + 7?

The equation becomes (X + 4)"2 - 16 + 7 = 0, which simplifiesto (X + 4)°2 -9 = 0.

How can we solve for X after completing the square for
the given equation?

Set X +4)72-9 =0, then add 9 to both sides to get (X + 4)~2 = 9, and take the square
root to find X + 4 = =3, leading to solutions X = -4 + 3.

What are the solutions to the quadratic equation X*2 +
8X + 4 = -3 after completing the square?

The solutionsare X=-4+ 3 =-1landX=-4-3 =-7.

Additional Resources
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Introduction

Quadratic equations are a fundamental component of algebra, forming the backbone of
numerous mathematical applications across fields such as engineering, physics,
economics, and computer science. Among the various methods to solve quadratic
equations—factoring, quadratic formula, graphing, and completing the square—the latter
provides a powerful, versatile approach that offers deeper insight into the structure of
quadratic functions.

Solve The Quadratic Equation By Completing The Square: X? + 8x + 4 = -3 is an
illustrative example that not only demonstrates the step-by-step process but also
highlights the conceptual utility of completing the square in transforming and solving
complex quadratic expressions. This article explores the method comprehensively,
analyzing the transformations involved, and presenting the equation after completing the
square.

The Significance of Completing the Square

Completing the square is a technique used to convert a quadratic expression into a perfect
square trinomial, which simplifies solving the equation or analyzing the quadratic
function's properties. This method is particularly useful when the quadratic cannot be
factored easily, or when the coefficients are not conducive to quick factorization.

Why Complete the Square?



- To derive the quadratic formula directly from the standard form.

- To identify the vertex of the parabola represented by the quadratic.

- To solve quadratic equations that are not factorable.

- To facilitate integration in calculus and other advanced mathematical procedures.

The Given Equation

The quadratic equation under investigation is:

\[ X*2 +8X +4 =-3\]

This equation presents an immediate challenge: the quadratic expression is not a perfect

square trinomial, and the constant term does not readily suggest factorization. To solve it
effectively, completing the square will be employed.

Step-by-Step Process of Completing the Square

Step 1: Rewrite the Equation in Standard Form

Begin by moving all terms to one side:

X2+ 8X+4+3=0\]

Simplify:

\[X™2+8X+7=0\]

Alternatively, in the form suitable for completing the square:

\[ X2 + 8X =-7\]

Step 2: Isolate the Quadratic and Linear Terms

The goal is to transform the left side into a perfect square trinomial. To do so, focus on the
quadratic and linear terms:

\[ X2 + 8X\]

Step 3: Find the Completing Square Term
Identify the coefficient of X, which is 8, divide it by 2, and square the result:

- Half of 8 is 4.



- Squared: \(4"2 = 16)).

This value (16) is the number that will be added to both sides to complete the square.

Step 4: Add and Subtract the Square to Maintain Balance
Add 16 to both sides:

\[ X2 +8X+ 16 =-7+ 16\]

Simplify the right side:

\[X™2+8X+16=9\]

Now, the left side is a perfect square trinomial:

I X+4)72=9]\]

The Equation After Completing the Square
The transformed equation is:
X +4)72=9\]

This form makes solving straightforward, as we can take the square root of both sides.

Solving the Equation from the Completed Square Form
Applying the square root:

\[ X + 4 =\pm \sqrt{9} \]

\[ X+ 4 =\pm 3\]

Subtract 4 from both sides:

\[ X =-4\pm 3]

This yields two solutions:

- When \( +3\):

[X=-4+3=-1\]

- When \( -3 \):



MX=-4-3=-7\]

Final Solutions and Interpretation
The solutions to the original quadratic equation are:

\[ \boxed{
X = -1 \quad \text{and} \quad X = -7
A

These solutions are consistent with the roots obtained through other methods such as the
quadratic formula, confirming the validity of completing the square as an effective solving
technique.

The Equation After Completing: A Deeper Look

The key transformation—moving from \( X~2 + 8X +7=0\)to\( (X + 4)"2 =9
\)—demonstrates the power of completing the square in revealing the roots of a quadratic.

Why is this form valuable?

- It exposes the vertex of the parabola represented by the quadratic function \(y = X*2 +
8X + 7\).

- It simplifies the process of solving for roots, especially when dealing with non-factorable
quadratics.

- It provides insight into the symmetry and properties of quadratic functions.

Broader Implications and Applications

Completing the square is more than a solving technique; it underpins various advanced
mathematical concepts:

- Deriving the quadratic formula.

- Analyzing the properties of conic sections.

- Solving quadratic inequalities.

- Integration in calculus, especially in the context of substitution.

In practical scenarios, the method can be adapted to quadratic equations with complex

coefficients or those involving parameters, making it indispensable for students and
professionals alike.

Common Challenges and Tips



While completing the square is systematic, learners often encounter obstacles:

- Incorrect calculation of the square term: Always divide the coefficient of X by 2 before
squaring.

- Mismanaging signs: Be cautious with plus/minus signs when taking square roots.

- Constants handling: Remember to add/subtract the same number on both sides to
maintain equality.

Helpful Tips:

- Write neatly to track each step.
- Double-check arithmetic operations.
- Practice with various quadratic equations to build confidence and familiarity.

Conclusion

Solve The Quadratic Equation By Completing The Square: X2 + 8X + 4 = -3 exemplifies
the elegance and utility of the completing the square method in algebra. By transforming
the original equation into the perfect square form, we not only find the solutions efficiently
but also gain insight into the quadratic's geometric and algebraic properties.

This approach underscores the interconnectedness of algebraic techniques and their
importance in both foundational and advanced mathematics. Whether for solving
equations, analyzing functions, or underpinning calculus concepts, completing the square
remains a vital tool in the mathematician’s toolkit.
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Note: The solutions provided are consistent with standard algebraic procedures and are
intended to serve as a comprehensive guide for understanding how to solve quadratic
equations through completing the square.
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