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Completing the square is a fundamental algebraic technique used to solve quadratic equations,
derive the vertex form of a parabola, and analyze quadratic functions. It requires precision and
attention to detail, as a small mistake can lead to incorrect solutions or misunderstandings of the
problem. Recently, Marvin attempted to complete the square on a quadratic expression, but his work

contained a mistake. In this article, we will examine Marvin’s steps carefully, identify the error, and
provide guidance on how to correctly complete the square.

Understanding Completing The Square

Before analyzing Marvin’s work, it’s important to review the process of completing the square and
why it’s used.

What Is Completing The Square?

Completing the square is a method that transforms a quadratic equation of the form:

e ax2+bx+c=0

into a perfect square trinomial, which can then be solved more straightforwardly. The goal is to
rewrite the quadratic in the form:

ea(x-h)?+k=0
where (x - h)? is a perfect square trinomial, and h and k are constants derived during the process.
Steps for Completing The Square

The typical steps involve:

1. Ensure the coefficient of x2 is 1. If not, divide the entire equation by a.



2. Isolate the constant term if necessary.
3. Take half of the coefficient of x, square it, and add it to both sides to maintain equality.
4. Express the left side as a perfect square trinomial.

5. Simplify and solve for x.
Now, let's analyze Marvin’s work to see where the mistake occurred.

Marvin’s Work: Step-by-Step Analysis

Suppose Marvin was asked to complete the square for the quadratic:
x2+6x+5=0

His work is shown below:

1. Start with the original quadratic: x> + 6x+ 5 =0

2. Subtract 5 from both sides: x2 + 6x = -5

3. Take half of 6, which is 3, then square it to get 9, and add to both sides: x2 + 6x + 9=-5+ 9
4. Express the left side as a perfect square: (x + 3)?2 =4

5. Take the square root of both sides: x + 3 = +V4

6. Simplify: x + 3 = 2

7. Subtract 3 from both sides: x = -3 = 2

8. Final solutions: x=-3+2=-lorx=-3-2=-5

On the surface, Marvin’s work appears correct, but the question asks us to identify the line where he
made his mistake. Let's carefully analyze each step.

Identifying The Mistake

In reviewing Marvin’s work, the key steps to focus on are:



Step 2: Subtracting 5 from both sides

- He correctly isolates the quadratic terms: x? + 6x = -5

Step 3: Adding 9 to both sides

- He correctly takes half of 6 (which is 3), squares it to get 9, and adds to both sides:
-X*+6x+9=-5+9

Step 4: Expressing as a perfect square

- His transformation to (x + 3)? = 4 is mathematically correct because:
x+3?=x*+6x+9

- So, the left side correctly becomes a perfect square trinomial.

Step 5 and beyond: Solving for x

- Taking the square root, simplifying, and solving are all correct procedures.
The critical insight is that Marvin's steps are mathematically sound in this example.

However, the original question and the context imply that Marvin's actual work contains a mistake
in his process, possibly in a different step or with a different quadratic.

Common Mistake in Completing The Square

In many cases, students make errors during the process, such as:

e Incorrectly calculating half of the coefficient of x.
e Forgetting to add the square term to both sides.
 Failing to maintain balance when adding or subtracting terms.

e Mismanaging the sign when taking the square root.

Hypothetical Example of Marvin’s Mistake

Suppose Marvin was working on:



X2X+4x+7=0

His work might look like this:
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Start: x> +4x+ 7 =0

Subtract 7: x? + 4x = -7

Take half of 4, which is 2, then square to get 4, and add to both sides: x> + 4x + 4 =-7 + 4
Express as a perfect square: (x + 2)? = -3

Take the square root: x + 2 = +V(-3)

Since the square root of a negative number is imaginary, x = -2 + iv3

In this scenario, Marvin correctly handled the algebraic steps, but if he had made a mistake in,
say, step 3—adding 4 instead of subtracting 4 to both sides—that would be a mistake.

Conclusion: The Key To Correctly Completing The Square

Completing the square requires careful execution of each step. The most common mistake
occurs during the process of adding the squared half of the coefficient of x to both sides. If
Marvin added or subtracted the wrong number, or failed to do so on both sides, his solution
would be incorrect.

In summary, the line where Marvin made his mistake is most likely:

- "Add 9 to both sides" in his first example, or
- "Add the square of half of the coefficient of x" in the general process.

This step is crucial because it ensures the left side becomes a perfect square trinomial. Any
deviation here leads to an improper factorization and incorrect solutions.

Final Thoughts

Mastering completing the square is essential for solving quadratic equations accurately. When
reviewing your work or someone else’s, always double-check the step where you add the
square of half the coefficient of x to both sides. Ensuring this step is done correctly guarantees
the integrity of the entire process.

If you find yourself stuck or unsure, revisit the fundamental steps, and remember to maintain
balance on both sides of the equation. With practice, completing the square becomes a
straightforward and reliable method for solving quadratic problems efficiently.



Frequently Asked Questions

What is completing the square in algebra, and how is it
used to solve quadratic equations?

Completing the square is a method used to solve quadratic equations by rewriting the equation
in the form (x + p)~2 = ¢, which makes it easier to solve for x. It involves manipulating the
quadratic to create a perfect square trinomial.

What common mistakes can occur when completing the
square that might lead to errors in the solution?

Common mistakes include incorrect coefficient adjustments, forgetting to balance the equation
when adding or subtracting terms, or miscalculating the value to complete the square, which
can lead to incorrect solutions.

Given Marvin's work on completing the square, how can
you identify the line where he made his mistake?

To identify the mistake, compare each step of Marvin's work to the correct process, focusing
on where he adds or subtracts terms, and check if the coefficients are correctly adjusted when
forming the perfect square trinomial.

What is a typical sign that Marvin made a mistake in
completing the square in his problem?

A typical sign is an inconsistency in the coefficients when forming the perfect square or an
incorrect constant term that results in wrong solutions when solving for x.

How can students verify whether their completion of the
square is correct?

Students can verify their work by expanding the perfect square form back into standard
quadratic form to see if it matches the original equation, and then solving to check if the
solutions are correct.



Additional Resources

Completing the Square: A Deep Dive into Marvin’s Method and Mistake

When it comes to solving quadratic equations, the method of completing the square is a
powerful and elegant technique that transforms quadratic expressions into perfect square
forms. It’s a fundamental skill in algebra, used not only for solving equations but also for
deriving the quadratic formula and analyzing functions. Recently, Marvin attempted to
demonstrate his mastery of completing the square, but an error in his work has raised
questions about his understanding of the process. In this article, we’ll explore Marvin’s work
in detail, identify exactly where his mistake occurs, and clarify the correct procedure step-by-
step for anyone looking to deepen their grasp of this essential algebraic technique.

Understanding Completing the Square: The Basics

Before analyzing Marvin’s work, it’s important to establish a solid understanding of what
completing the square involves, why it’s used, and the general process.

What Is Completing the Square?

Completing the square is a method used to convert a quadratic equation of the form:
\[ax~2 + bx+c=01\]

or a quadratic expression into a perfect square trinomial, which can then be factored as a
binomial squared:

\[ (x +d)"21\]

This transformation simplifies solving quadratic equations, especially when factoring is
difficult or impossible.

Why Use Completing the Square?

- To solve quadratic equations that don't factor easily.

- To derive the quadratic formula.

- To analyze the graph of quadratic functions, such as finding the vertex.
- To integrate certain functions in calculus.



General Steps in Completing the Square

1. Ensure the coefficient of \( x"~2\) is 1
If not, divide the entire equation by \( a ).

2. Isolate the quadratic and linear terms
Rewrite the equation as \( X2 + bx = -c ) (after dividing by \( a \)).

3. Add the square of half the coefficient of \( x \) to both sides
This means adding \( \left(\frac{b}{2}\right)"~2 ).

4. Express the left side as a perfect square trinomial
\[ x~2 + bx + \left(\frac{b} {2 }\right)~2 = \left(x + \frac{b}{2}\right)"~2 \]

5. Solve for \( x \) by taking square roots or further algebraic manipulation.

Marvin’s Work: Step-by-Step Analysis

Suppose Marvin was working on solving the quadratic:
\[x™24+6x+5=0\]
and his attempt at completing the square was documented as follows:

> Marvin's attempt:

>

> 1. Write the quadratic: \(x~2 + 6x+5=10)

> 2. Move the constant to the right: \(x"~2 + 6x =-5)

> 3. Complete the square: Add \( (6/2)"2 = 372 = 9) to both sides:
>S\[x™2+6x+9=-5+9\]

> 4. Write as a perfect square: \( (x + 3)"2 =4)

> 5. Take square root: \(x + 3 =\pm 2)

> 6. Solve for \( x \):

>\[x=-3\pm2\]

>\[x=-3+2=-1\quad \text{or} \quadx =-3-2=-5\]

This sequence appears correct at first glance. However, underlying the process is a critical
step that can often lead to mistakes if not executed carefully. Let’s examine each step closely
to identify where an error might have occurred.



Identifying the Mistake: A Closer Look at Marvin’s
Work

Step 1: Write the quadratic

>\(x™2+6x+5=0))

This is straightforward and correctly written.
Step 2: Move the constant to the right

>\(x"2+6x=-5))

Correctly subtract \( 5\) from both sides.
Step 3: Complete the square

> Add \((6/2)~2 =372 = 9)) to both sides:
>\(x"2+6x+9=-5+9))
>\(x™2+6x+9=4))

This step is mathematically correct. Adding \( 9 \) balances the equation.
Step 4: Express as a perfect square trinomial

>\(x+3)"2=4)\)
This is correct because:
\[x"24+6x+9=(x+3)"2\]

So far, so good.



Step 5: Take the square root of both sides

>\(x+3=\pm2))

> Potential mistake: When taking the square root of both sides, it's essential to remember
that:

\[\sqrt{4} = \pm 2 \]

which Marvin correctly applied.

Step 6: Solve for \( x )

>\(x=-3\pm2\)
> Deriving solutions:

>\(x=-3+2=-1))

Again, this looks mathematically correct.

Is There a Hidden Mistake? A Common Pitfall

While Marvin’s work appears correct step-by-step, the key issue is often overlooked: the sign
in the constant term during the "completing the square" process. The mistake is subtle but
critical.

The core problem lies in the initial step of moving the constant term and adding the square
term. If Marvin, for example, misassigned or miscalculated the value of \( (b/2)"2), or
mishandled the signs when adding it to both sides, the entire solution could be invalid.

In Marvin’s case, the step where he writes:

>\(x™24+6x+9=-54+9))

is correct, but if Marvin had instead misremembered or misapplied the calculation, such as:

>\((6/2)7°2=672/4=36/4=9))



which is correct, but suppose he mistakenly computed:
>\((6/2)"2=272=4))

then his subsequent steps would be flawed.

Therefore, the common mistake in completing the square is:

- Incorrect calculation of the value to add \( (b/2)"2 ).

- Incorrect sign handling when moving terms across the equation.

- Forgetting to add the same quantity to both sides.

Applying Correct Completing the Square: A
Thorough Example

Let’s illustrate the correct process with an example, and then compare it with Marvin’s work.
Given quadratic:

\[x™2+4x+1=0\]

Step-by-step:

1. Move constant to right:

\[x72 +4x=-1\]

2. Calculate \( (b/2)"2\), where \(b =4):
\[ (4/2)"2=2"2=4\]

3. Add to both sides:

\[x™2 +4x+4=-1+4\]

\[ (x +2)72=3\]

4. Take square root:

\[x + 2 =\pm\sqrt{3} \]

5. Solve for \( x\):



\[ x = -2 \pm \sqrt{3} \]

Compare this with a common mistake:

Suppose someone mistakenly computes \( (b/2)"2\) as \( 22 = 4 ), but then forgets to add it
to both sides or misapplies the sign, leading to incorrect solutions.

Expert Tips to Avoid Mistakes in Completing the
Square

- Always verify the calculation of \( (b/2)"2)):
Before adding, double-check the arithmetic.

- Pay attention to signs:
When moving constants, keep track of whether you’'re adding or subtracting.

- Add the same quantity to both sides:
This preserves equality; missing this step introduces errors.

- Be cautious with square roots:
Remember to include both positive and negative roots when taking the square root of both
sides.

- Practice with different coefficients:
Regular practice helps internalize the process and reduces errors.

Conclusion: The Line Where Marvin Made His
Mistake

After examining Marvin’s work in detail, the core mistake is not explicitly in the algebraic
steps but rather in the calculation or application of the completing the square process. Based
on the standard methodology, the most common mistake occurs at the point where the
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