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Section A: Express in the form (x + a)® + b.

1) %%+ 2 5] x4+ 2x-6 9) x%+ 3x
2) x?+ 6Bx 6] x*+ 8x-1 10) x* - 7x
3) x* - 4x 7) x%- 4x+5 M) x*+ x+4
4) x* - 10x 8) x%-10x-7 12) x* — 3x+1

Section B: Express in the form afx + b)* + ¢

1) 2%% + 8Bx+10 5) 4x®4+ Bx-5 9) 2x?4 3x-5
2) 3x® - 12x+2 6) 3x% - 12x+7 10) 3x® - 2x+1
3) 4x® + 24x-8 7 2x? - 16x+13 1) 4% - 2x-9
4) 5x° - 20x-15 B) 5x°+ 20x-6 12) 12x% + 3x+10

Section C: Solve the equations by completing the square, leaving your answers as
surds where appropriate.

1) y=x%+ 2x-3 4) y=2x"+ dx+1 7 y=2x*+ x-4
2) y=x"-4x-9 5) y=4x’ - 16x-9 B) y=4x- dx-11
3) y=x*-6x-10 6 y=3x"-9x-8 9) y=-x"+ x+%
Extension

Completing the square worksheet is an essential tool for students and educators alike,
particularly in the realm of algebra. This mathematical technique is vital for solving
quadratic equations and understanding the properties of parabolas. In this article, we will
explore the concept of completing the square, demonstrate how to create and utilize a
worksheet for practice, and provide additional resources for mastering this skill.

Understanding Completing the Square

Completing the square is a method used to solve quadratic equations of the form \( ax™2 +
bx + ¢ = 0\). The process involves rewriting the quadratic in the form \( (x - p)~2 = q),
where \( p \) and \( g \) are constants. This transformation simplifies solving for the
variable \( x \), making it easier to find the roots of the equation.

Why Use Completing the Square?

There are several reasons why completing the square is a valuable technique:



1. Finding Roots: It provides an alternative method for finding the roots of quadratic
equations, especially when factoring is not straightforward.

2. Vertex Form: Completing the square allows for the conversion of a quadratic equation
into vertex form \(y = a(x - h)”2 + k), which is helpful for graphing.

3. Applications: This method is widely used in various fields, including physics,
engineering, and economics, for modeling real-world scenarios.

Steps to Complete the Square

To effectively complete the square, follow these steps:

1. Start with the Standard Form: Begin with the quadratic equation in standard form: \(
ax™2 +bx +c=0)).

2. Divide by 'a': If \( a'\) is not equal to 1, divide the entire equation by \( a \) to simplify.
3. Rearrange the Equation: Move the constant term \( ¢ \) to the other side of the equation:
\(x72 + \frac{b}{a}x = -\frac{c}{a} \).

4. Calculate the Square: Take half of the coefficient of \( x \), square it, and add it to both
sides. For example, if the coefficient is \( \frac{b}{a} \), then calculate \(

\left(\frac{b} {2a}\right)"~2\).

5. Factor the Left Side: The left side can now be factored as a perfect square: \( \left(x +
\frac{b}{2a}\right)"~2\).

6. Solve for \( x \): Finally, solve for \( x\) by taking the square root of both sides and
isolating \( x \).

Creating a Completing the Square Worksheet

A completing the square worksheet serves as a practical resource for students to practice
and reinforce their understanding of the concept. Here’s how to create an effective
worksheet:

Worksheet Structure

1. Title: Clearly label the worksheet as "Completing the Square Practice."

2. Instructions: Provide clear instructions for students, such as:

- "Complete the square for each quadratic equation."

- "Show all work, including the steps taken to arrive at the solution."

3. Practice Problems: Include a variety of problems with increasing levels of difficulty.
Here are some example problems:

1. \(x™2+6x+5=0))
2.\(2x72-8x+3=0))

3.\(x72-4x+4=0))



4. \(3x"2+12x+9=0))

5. \(x™2+2x+1=0))

4. Space for Solutions: Provide ample space for students to show their work and write
their solutions.

5. Answer Key: At the end of the worksheet, include an answer key to allow students to
check their work.

Example Problems with Solutions

Below are a few examples of how to complete the square, along with their solutions:
1. Problem: \(x~2 + 6x+ 5 =0)

Solution:

- Rearrange: \( x~2 + 6x = -5)

- Calculate: \( \left(\frac{6}{2}\right)~2 = 9)
- Add to both sides: \(x™2 + 6x+ 9 =4))

- Factor: \((x + 3)"2=4)

-Solve: \(x+ 3 =\pm2\)->\(x=-1,-5))

2. Problem: \( 2x"™2-8x+3=0\)

Solution:

- Divide by 2: \( x"~2 - 4x + \frac{3}{2} = 0)

- Rearrange: \( x™2 - 4x = -\frac{3}{2}\)

- Calculate: \( \left(\frac{-4} {2 }\right)~2 = 4)

- Add to both sides: \( x~2 - 4x + 4 = \frac{5}{2} )

- Factor: \( (x - 2)72 = \frac{5}{2} )

- Solve: \( x - 2 = \pm\sqrt{\frac{5}{2}} \) = \(x = 2 \pm \sgrt{\frac{5} {2} } \)

Benefits of Using a Completing the Square
Worksheet

Utilizing a completing the square worksheet offers several advantages:

- Reinforcement of Concepts: Regular practice helps solidify the understanding of the
method.

- Assessment Tool: Teachers can use the worksheet to assess student understanding and
identify areas that require further explanation.

- Encourages Problem-Solving Skills: Working through various problems encourages
students to develop critical thinking and problem-solving skills.



Additional Resources

For further practice and learning, students can explore various resources, including:

- Online Tutorials: Websites like Khan Academy and Purplemath offer video tutorials and
practice problems.

- Math Apps: Applications like Photomath or Algebrator provide step-by-step solutions to
quadratic equations.

- Textbooks: Many algebra textbooks contain sections dedicated to completing the square,
along with exercises and solutions.

Conclusion

In summary, a completing the square worksheet is an invaluable resource for mastering
the technique of completing the square in quadratic equations. By understanding the
method, practicing through structured worksheets, and utilizing additional resources,
students can enhance their algebra skills and gain confidence in their mathematical
abilities. Completing the square is not just a method; it is a foundational skill that opens
doors to more advanced mathematical concepts and applications.

Frequently Asked Questions

What is the purpose of a completing the square
worksheet?

The purpose of a completing the square worksheet is to provide practice in transforming
quadratic equations into vertex form, which helps in understanding the properties of
parabolas and solving quadratic equations.

What are the key steps involved in completing the
square?

The key steps involved in completing the square are: 1) Move the constant term to the
other side of the equation, 2) Divide the coefficient of the linear term by 2 and square it, 3)
Add and subtract this square on the left side, and 4) Factor the perfect square trinomial.

How can completing the square help in graphing
quadratic functions?

Completing the square helps in graphing quadratic functions by converting the standard
form into vertex form, which makes it easier to identify the vertex, axis of symmetry, and
the direction of the parabola.



What types of problems can be solved using a
completing the square worksheet?

Problems that can be solved using a completing the square worksheet include finding the
vertex of a parabola, solving quadratic equations, and optimizing quadratic functions in
real-world scenarios.

Are there any online resources for practicing
completing the square?

Yes, there are numerous online resources such as educational websites, math practice
platforms, and interactive worksheets that provide exercises and tutorials for completing
the square.

What is a common mistake students make when
completing the square?

A common mistake is failing to properly add and subtract the squared value or neglecting
to rewrite the equation correctly after completing the square, which can lead to incorrect
solutions.
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Master the art of completing the square with our comprehensive worksheet! Perfect for students
and teachers alike. Discover how to simplify quadratic equations today!
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