
completing the square worksheet with
answers
Completing the square worksheet with answers is an essential resource for students and
educators alike, particularly in the study of quadratic equations. Completing the square is a method
used to convert a quadratic equation from standard form into vertex form, allowing for easier analysis
of the equation’s characteristics. This article will provide an overview of the concept, step-by-step
instructions on how to complete the square, sample problems with their solutions, and a worksheet
for practice.

Understanding Completing the Square

Completing the square is a technique used primarily in algebra to simplify quadratic equations. A
quadratic equation is typically expressed in the form:

\[ ax^2 + bx + c = 0 \]

where \( a \), \( b \), and \( c \) are constants. The goal of completing the square is to rewrite the
equation in the form:

\[ a(x - h)^2 + k = 0 \]

where \( (h, k) \) represents the vertex of the parabola described by the quadratic equation.

Steps to Complete the Square

To complete the square, follow these steps:

Step 1: Isolate the quadratic and linear terms

Make sure the equation is set to zero, and isolate the terms involving \( x \):

\[ ax^2 + bx = -c \]

If \( a \) is not equal to 1, divide the entire equation by \( a \):

\[ x^2 + \frac{b}{a}x = -\frac{c}{a} \]

Step 2: Find the value to complete the square



Take half of the coefficient of \( x \) (which is \( \frac{b}{a} \)), square it, and add this value to both
sides of the equation. This value is given by:

\[ \left(\frac{b}{2a}\right)^2 \]

Step 3: Rewrite the equation

Once you have added this squared value to both sides, the left-hand side can be factored into a
perfect square:

\[ \left(x + \frac{b}{2a}\right)^2 = -\frac{c}{a} + \left(\frac{b}{2a}\right)^2 \]

Step 4: Solve for \( x \)

Now, you can solve for \( x \) by taking the square root of both sides and isolating \( x \):

\[ x + \frac{b}{2a} = \pm \sqrt{-\frac{c}{a} + \left(\frac{b}{2a}\right)^2} \]

Finally, rearrange to obtain the solutions:

\[ x = -\frac{b}{2a} \pm \sqrt{-\frac{c}{a} + \left(\frac{b}{2a}\right)^2} \]

Sample Problems

To illustrate the process, let’s work through a couple of example problems.

Example 1

Complete the square for the equation:

\[ x^2 + 6x + 5 = 0 \]

1. Isolate the quadratic and linear terms:
\[ x^2 + 6x = -5 \]

2. Find the value to complete the square:
- Half of \( 6 \) is \( 3 \), and squaring it gives \( 9 \).
- Add \( 9 \) to both sides:
\[ x^2 + 6x + 9 = 4 \]

3. Rewrite the equation:
\[ (x + 3)^2 = 4 \]



4. Solve for \( x \):
\[ x + 3 = \pm 2 \]
- Therefore, \( x = -1 \) or \( x = -5 \).

Example 2

Complete the square for the equation:

\[ 2x^2 - 8x + 6 = 0 \]

1. Isolate the quadratic and linear terms:
\[ 2(x^2 - 4x) = -6 \]
- Divide by \( 2 \):
\[ x^2 - 4x = -3 \]

2. Find the value to complete the square:
- Half of \( -4 \) is \( -2 \), and squaring it gives \( 4 \).
- Add \( 4 \) to both sides:
\[ x^2 - 4x + 4 = 1 \]

3. Rewrite the equation:
\[ (x - 2)^2 = 1 \]

4. Solve for \( x \):
\[ x - 2 = \pm 1 \]
- Therefore, \( x = 3 \) or \( x = 1 \).

Completing the Square Worksheet

Below is a worksheet designed to help practice completing the square. Solve each equation and show
your work.

Worksheet Problems

1. \( x^2 + 4x + 1 = 0 \)
2. \( x^2 - 10x + 16 = 0 \)
3. \( 3x^2 + 12x + 12 = 0 \)
4. \( 5x^2 - 20x + 15 = 0 \)
5. \( x^2 + 2x - 8 = 0 \)

Answers

1. \( x = -2 \pm \sqrt{3} \)



2. \( x = 5 \pm 3 \) (solutions: \( 8, 2 \))
3. \( x = -2 \pm \sqrt{0} \) (solution: \( -2 \))
4. \( x = 2 \pm \sqrt{0} \) (solution: \( 2 \))
5. \( x = -1 \pm 3 \) (solutions: \( 2, -4 \))

Conclusion

Completing the square is a fundamental algebraic technique that simplifies the process of solving
quadratic equations and analyzing their properties. By practicing with worksheets and understanding
each step of the process, students can gain confidence in their algebra skills. The method not only
aids in solving equations but also enhances the comprehension of parabolic graphs and their vertices,
making it an invaluable tool in mathematics education.

Frequently Asked Questions

What is completing the square in mathematics?
Completing the square is a method used to solve quadratic equations by rewriting them in the form of
a perfect square trinomial.

How do I complete the square for the equation x^2 + 6x + 5 =
0?
To complete the square, rewrite it as x^2 + 6x = -5. Add (6/2)^2 = 9 to both sides, resulting in (x +
3)^2 = 4. Taking the square root gives x + 3 = ±2, so x = -1 or x = -5.

What are the steps to complete the square?
1. Start with the quadratic equation in the form ax^2 + bx + c. 2. Move the constant term to the
other side. 3. Take half of the coefficient of x, square it, and add it to both sides. 4. Factor the left side
and solve for x.

Can completing the square be used for any quadratic
equation?
Yes, completing the square can be used for any quadratic equation, regardless of its coefficients.

What is the purpose of completing the square?
Completing the square is used to solve quadratic equations, convert them to vertex form, and analyze
their properties such as the vertex and axis of symmetry.



What is a perfect square trinomial?
A perfect square trinomial is an expression of the form (a + b)^2 = a^2 + 2ab + b^2 or (a - b)^2 =
a^2 - 2ab + b^2.

Where can I find a completing the square worksheet with
answers?
You can find completing the square worksheets with answers on educational websites, math resource
sites, or through math textbooks and online learning platforms.

What should I do if I struggle with completing the square?
If you struggle with completing the square, practice with various problems, seek help from teachers or
tutors, and use online resources that provide step-by-step explanations.
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