
complete the square worksheet

Complete the square worksheet is a valuable educational tool designed to help students master the
technique of completing the square, a fundamental concept in algebra. Completing the square is often used
to solve quadratic equations, convert quadratic functions into vertex form, and analyze the properties of
parabolas. This article will explore the importance of completing the square, provide step-by-step
instructions on how to complete the square, and present a comprehensive sample worksheet that educators
and students can use for practice.

Understanding Completing the Square

What is Completing the Square?

Completing the square is a method used to transform a quadratic equation of the form \( ax^2 + bx + c = 0 \)
into a perfect square trinomial. This technique is particularly useful for solving quadratic equations,
graphing parabolas, and deriving the quadratic formula. By rewriting the quadratic in vertex form \( a(x -
h)^2 + k \), it becomes easier to analyze the function's properties, such as its vertex and axis of symmetry.

Why is Completing the Square Important?

Completing the square has several applications in both pure and applied mathematics:

1. Solving Quadratic Equations: It provides an alternative to factoring and the quadratic formula.
2. Graphing Parabolas: Helps in finding the vertex and understanding the shape and direction of the
parabola.
3. Deriving the Quadratic Formula: Completes the proof for the quadratic formula, showing its derivation
from basic algebraic principles.
4. Analyzing Functions: Facilitates the study of transformations and shifts in quadratic functions.

Steps to Complete the Square

To effectively complete the square, follow these systematic steps:

Step 1: Start with the Standard Form

Ensure the quadratic is in the standard form \( ax^2 + bx + c \). If \( a \neq 1 \), divide the entire equation
by \( a \) so that the coefficient of \( x^2 \) is 1.

Example:
Convert \( 2x^2 + 8x + 3 = 0 \) to standard form by dividing by 2:

\[



x^2 + 4x + \frac{3}{2} = 0
\]

Step 2: Move the Constant to the Other Side

Rearrange the equation to isolate the constant term on one side:

\[
x^2 + 4x = -\frac{3}{2}
\]

Step 3: Find the Value to Complete the Square

Take half of the coefficient of \( x \) (which is 4 in this case), square it, and add it to both sides of the
equation.

- Half of 4 is 2.
- Squaring 2 gives \( 2^2 = 4 \).

Add 4 to both sides:

\[
x^2 + 4x + 4 = -\frac{3}{2} + 4
\]

Step 4: Simplify

The left side now becomes a perfect square trinomial, and the right side can be simplified:

\[
(x + 2)^2 = -\frac{3}{2} + \frac{8}{2} = \frac{5}{2}
\]

Step 5: Solve for \( x \)

To find the values of \( x \), take the square root of both sides and isolate \( x \):

\[
x + 2 = \pm \sqrt{\frac{5}{2}}
\]
\[
x = -2 \pm \sqrt{\frac{5}{2}}
\]



Sample Complete the Square Worksheet

Instructions

Complete the square for each quadratic equation below. Show all steps and simplify your final answer.

1. \( x^2 + 6x + 5 = 0 \)
2. \( 3x^2 - 12x + 7 = 0 \)
3. \( 2x^2 + 8x - 10 = 0 \)
4. \( x^2 - 4x + 1 = 0 \)
5. \( 5x^2 + 20x + 15 = 0 \)

Guidelines for Completing Each Problem

1. Identify the coefficient of \( x^2 \). If it is not equal to 1, divide the entire equation by this coefficient.
2. Rearrange the equation, moving the constant term to the other side.
3. Calculate the value needed to complete the square by taking half of the \( x \) coefficient, squaring it, and
adding it to both sides.
4. Factor the left side into a perfect square trinomial and simplify the right side.
5. Solve for \( x \) by isolating it.

Example Solutions

1. For \( x^2 + 6x + 5 = 0 \):
- Move 5: \( x^2 + 6x = -5 \)
- Half of 6 is 3, \( 3^2 = 9 \): \( x^2 + 6x + 9 = -5 + 9 \)
- \( (x + 3)^2 = 4 \)
- \( x + 3 = \pm 2 \); thus, \( x = -3 \pm 2 \)

Final answers: \( x = -1 \) and \( x = -5 \).

Additional Practice Problems

Here are more problems to practice completing the square:

6. \( x^2 + 8x + 16 = 0 \)
7. \( 4x^2 - 16x + 15 = 0 \)
8. \( x^2 - 10x + 25 = 0 \)
9. \( 2x^2 + 4x - 6 = 0 \)
10. \( 3x^2 + 18x + 27 = 0 \)

Conclusion



The complete the square worksheet is an essential resource for students learning to navigate the
complexities of quadratic equations. By following the systematic approach outlined in this article, learners
can gain confidence in their algebraic skills and develop a deeper understanding of quadratic functions.
Completing the square not only aids in solving equations but also enhances graphing skills and analytical
thinking. Regular practice using worksheets can significantly improve a student's proficiency in this
fundamental algebraic technique.

Frequently Asked Questions

What is the purpose of a complete the square worksheet?
The purpose of a complete the square worksheet is to help students practice the method of completing the
square to solve quadratic equations and to understand the properties of parabolas.

How do you complete the square for the equation x^2 + 6x + 5?
To complete the square, take the coefficient of x (which is 6), halve it to get 3, square it to get 9, and then
rewrite the equation as (x + 3)^2 - 4.

What types of problems can be found in a complete the square
worksheet?
A complete the square worksheet typically includes problems that require converting quadratic equations
into vertex form, solving quadratic equations, and finding the vertex of a parabola.

Is completing the square applicable for all quadratic equations?
Yes, completing the square can be used for all quadratic equations, although some may be more
straightforward to solve using other methods, like factoring or the quadratic formula.

What is the vertex form of a quadratic equation?
The vertex form of a quadratic equation is expressed as y = a(x - h)^2 + k, where (h, k) is the vertex of the
parabola.

Can completing the square help in graphing quadratic functions?
Yes, completing the square allows you to easily find the vertex of the parabola, which is crucial for
graphing quadratic functions accurately.



What additional topics should be studied alongside completing the square?
Students should also study the quadratic formula, factoring methods, and the properties of parabolas to gain a
comprehensive understanding of quadratic equations.

How can technology assist with completing the square?
Graphing calculators and software can visualize the quadratic functions, showing how completing the
square affects the shape and position of the graph.

What are common mistakes to avoid when completing the square?
Common mistakes include incorrectly halving the coefficient, forgetting to adjust the constant term, and
failing to rewrite the equation properly in vertex form.

Are there online resources available for complete the square practice?
Yes, there are many online resources, including educational websites and interactive math platforms, that
offer worksheets and practice problems for completing the square.
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