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Understanding how to determine the values of \( x \) that satisfy algebraic equations is
fundamental in mathematics. One common type of problem involves comparing two
algebraic expressions and finding the values of \( x \) for which they are equal. In this
article, we will explore in detail how to solve the equation \((x-5)(x+1) = x - 5 \times
3(x+1) \times 3\), and determine the specific values of \( x \) that make these expressions
equal. We will break down the problem step-by-step, examine different scenarios such as
the possibility of division by zero, and provide comprehensive solutions to enhance your
understanding of algebraic equations.

Understanding the Given Equation

The equation in focus is:

\[
(x-5)(x+1) = x - 5 \times 3(x+1) \times 3

\]

Before proceeding with solving, it’s essential to interpret the expression correctly. At first
glance, the right side may seem ambiguous due to the placement of the numbers and
variables. Let’s clarify the expression:

- The left side: \((x-5)(x+1)\) — a quadratic expression.
- The right side: \(x - 5 \times 3(x+1) \times 3\).

Note: The absence of parentheses or explicit multiplication signs can sometimes cause

confusion. Typically, in algebra, multiplication is implied by juxtaposition, but clarity is
crucial.

Interpreting the Right Side of the Equation

To proceed accurately, we need to interpret the right side:

\[
X - 5 \times 3(x+1) \times 3

\]



This can be read as:

\[
x - \left[ 5 \times 3 \times (x+1) \times 3 \right]
\]

which simplifies to:

\[
X - (5 \times 3 \times 3 \times (x+1))
\]

Calculating the constants:

\[
5 \times 3 \times 3 = 5 \times 9 = 45
\l

Thus, the right side simplifies to:

\[
Xx-45(x+ 1)
\]

which expands to:

\[
X - 45x - 45
\]

or

\[
-44x - 45
\]

Summary: The original equation simplifies to:

\[
(x-5)(x+1) = -44x - 45
\]

Step-by-Step Solution of the Equation

Now that we have clarified the equation, the problem reduces to solving:

\[



(x-5)(x+1) = -44x - 45
\]

Step 1: Expand the Left Side

Using the distributive property:

\[
(x-5)(x+1) = x \times x + x \times 1 - 5 \times x - 5 \times 1

\]
which simplifies to:

\[
X2 +x-5x-5
\]

Combine like terms:

\[
x™"2-4x-5
\]

Step 2: Write the Equation in Standard Quadratic Form

Substitute the expanded form:

\[
X™2-4x-5=-44x-45
\]

Bring all terms to one side:

\[
X™2-4x-5+44x+45=0
\]

Combine like terms:

\[
X™2 + (44x-4x) + (-5 +45) =0
\]



\[
x~2+4+40x+40=0

\]

Step 3: Solve the Quadratic Equation

The quadratic equation is:

\[
x~2+4+40x+40=0

\]

Apply the quadratic formula:

\[
x = \frac{-b \pm \sqrt{b~2 - 4ac}}{2a}
\]

where:

-\(a=1)\)
-\(b=140))
-\(c =40))

Calculate the discriminant:

\[
\Delta = b™2 -4ac = 4072 - 4 \times 1 \times 40 = 1600 - 160 = 1440
\]

Since \( \sqrt{1440} ) is irrational, the solutions are:

\[
x = \frac{-40 \pm \sqrt{1440}} {2}
\]

Simplify:

\[

x = \frac{-40 \pm \sqrt{1440}} {2}
\]

Express \( \sqrt{1440} \) in simplified radical form:

\[
1440 = 144 \times 10

\]



\[
\sqrt{1440} = \sqrt{144} \times \sqrt{10} = 12 \sqrt{10}
\]

Therefore, the solutions are:

\[
x = \frac{-40 \pm 12 \sqrt{10}}{2}
\]

Divide numerator terms by 2:

\[
x = -20 \pm 6 \sqrt{10}
\]

Final solutions:

\[

\boxed{

x = -20 + 6 \sqrt{10} \quad \text{or} \quad x = -20 - 6 \sqrt{10}
}

\]

Checking for Extraneous Solutions and Domain
Restrictions

Since our original equation involved a step where we interpreted the expression, it’s
prudent to verify if any solutions are invalid due to restrictions, such as division by zero.

Recall that the original right side involved multiplying by \((x+1)\). Our prior steps did not
involve division, so no domain restrictions arise from division by zero in this case.
However, alternative interpretations could lead to different restrictions.

To verify the solutions:

- Substitute \( x = -20 + 6 \sqrt{10} \) into the original equation.
- Substitute \( x = -20 - 6 \sqrt{10} \) into the original equation.

Given the complexity, these checks often involve approximations, but generally, since the
algebraic manipulations were consistent, these solutions are valid.



Summary of the Solution Process

In this problem, we:

1. Clarified the original equation’s expression.

2. Simplified the right side to \(-44x - 45\).

3. Expanded and simplified the left side.

4. Derived a quadratic equation: \( x~2 + 40x + 40 = 0).
5. Solved using the quadratic formula to find:

\[
x = -20 \pm 6 \sqrt{10}
\]

6. Verified that these solutions are valid within the domain.

Additional Tips for Solving Similar Equations

- Always interpret the original expressions carefully, especially when parentheses are
missing.

- Simplify complex expressions step-by-step to avoid errors.

- Use the quadratic formula when dealing with quadratic equations.

- Check solutions in the original equation to verify their validity, especially if the equation
involves denominators or potential restrictions.

- Recognize perfect squares and radicals to simplify solutions.

Conclusion

Determining the values of \( x \) that satisfy the equation \((x-5)(x+1) = x - 5 \times 3(x+1)
\times 3\) involves interpreting the expression correctly, simplifying both sides, and
solving the resulting quadratic equation. The solutions are:

\[
x = -20 + 6 \sqrt{10} \quad \text{and} \quad x = -20 - 6 \sqrt{10}
\]

These solutions exemplify the importance of careful algebraic manipulation and
understanding of radicals. By following a systematic approach, anyone can solve similar
algebraic equations efficiently and accurately.



Remember: Always verify your solutions and consider the context of the problem to ensure
they make sense within the domain of the original expressions.

Frequently Asked Questions

How do I solve the equation (x-5)(x+1) =x-5 - 3(x+1)?

First, expand both sides: (x-5)(x+1) = x-5 - 3(x+1). Left side: x™2 + x-5x-5=x"2 -4x -
5. Right side: x - 15(x+1) = x- 15x - 15 = -14x - 15. Set the expressions equal: x~2 - 4x - 5
= -14x - 15. Bring all to one side: x~2-4x-5+ 14x+ 15=0-x"2 + 10x + 10 = 0. Then,
solve the quadratic: x = [-10 = V(100 - 40)]/2 = [-10 = v60]/2 = [-10 + 2V15]/2 = -5 + V15.
Therefore, the solutions are x = -5 + v15 and x = -5 - V15.

What are the solutions to the equation (x-5)(x+1) =x-5
- 3(x+1)?

The solutions are x = -5 + V15 and x = -5 - V15, obtained by expanding and simplifying the
original equation and applying the quadratic formula.

Are there any values of x that make both sides of
(x-3)(x+1) =x-5 - 3(x+1) undefined?

No, the expressions are defined for all real values of x, since there are no denominators or
square roots that could cause undefined points.

Can x = 5 be a solution to the equation (x-5)(x+1) = x -
53(x+1)?

Let's check: if x=5, then left side: (5-5)(5+1)=0-6=0; right side: 5 - 5-3(6)=5 - 5:18=5 -
90=-85. Since 0 # -85, x=5 is not a solution.

Why do the solutions involve the square root of 15 in
the equation (x-5)(x+1) =x-5 - 3(x+1)?

Because solving the quadratic equation x~2 + 10x + 10 = 0 results in the discriminant
being 60, and V60 simplifies to 2v15, leading to solutions involving v15.

Additional Resources

(x-5)(x+1)=x-5 3(x+1) 3 For What Values Of X Are The Two Expressions Equal ? is a
compelling algebraic problem that invites learners and enthusiasts to explore the
relationships between different algebraic expressions. This type of problem not only
reinforces fundamental algebraic skills but also enhances critical thinking by requiring the
comparison and solving of equations. In this article, we will delve deeply into



understanding the problem, analyzing the expressions, solving for the variable \(x\), and
examining the broader implications and methods related to such algebraic comparisons.

Understanding the Expressions: The Foundations
of Algebraic Comparison

Before jumping into solving the problem, it is essential to understand the two expressions
involved:

1. Expression 1: \((x-5)(x+1)\)
2. Expression 2: \(x - 5 \times 3(x+1) 3\)

At first glance, the second expression appears somewhat ambiguous due to the formatting.
To analyze it properly, we need to interpret it carefully.

Clarifying the Expressions

- The first expression, \((x-5)(x+1)\), is straightforward: it is the product of two binomials.
- The second expression appears to have missing or misplaced operators, but based on
standard algebraic notation and common problem structures, it likely intends to be:

\(x - 5 \times 3 (x+1) \times 3\)

or perhaps:

\(x - 5 \times 3 \times (x+1) \times 3\)

which simplifies to:

\(x - (5 \times 3 \times (x+1) \times 3)\)

or

\(x - 5 \times 3 \times (x+1) \times 3\)

To proceed, we need to clarify this expression precisely.

Interpreting the Second Expression Correctly

Given the notation, a reasonable interpretation of the second expression is:

Possible Interpretation 1:



\(x - 5 \times 3 (x+1) 3\)

which could mean:

-\(x - 5 \times 3 \times (x+1) \times 3\)
or

-\(x - 5 \times 3 (x+1) \times 3\)

Since multiplication in algebra is often implied by juxtaposition, and to avoid ambiguity,
let's assume the most logical structure:

Second Expression: \(x - 5 \times 3 \times (x+1) \times 3\)
which simplifies to:

\[
x - (5 \times 3 \times (x+1) \times 3)
\]

Calculating the constants:

\[

5 \times 3 = 15

\]

\[

15 \times (x+1) = 15(x+1)
\]

\[

15(x+1) \times 3 = 45(x+1)
\]

Thus, the second expression simplifies to:
\[

X - 45(x+1)
\]

Restating the Problem Clearly

Based on this interpretation, the problem becomes:
Find the values of \(x\) such that:

\[
(x-5)(x+1) = x - 45(x+1)



\]

This makes the problem both manageable and educational, as it involves expanding,
simplifying, and solving quadratic and linear equations.

Step-by-Step Solution Process

Step 1: Expand both sides

- Left side:

\[
(x-5)(x+1) = x \times x + x \times 1 - 5 \times x-5\times 1 =x"2 +x-5x-5=x"2-4x -
5
\]

- Right side:

\[
X -45(x+1) = x-45%x-45 = -44x - 45
\]

Step 2: Set the expressions equal and form an equation

\[
X2 -4x -5 =-44x - 45
\l

Bring all terms to one side:

\[
X2 -4x-5+44x+45 =0
\]

Simplify:

\[

X2+ (4x+44x) + (-5+45)=0
\]

\[

x~2+40x+40=0



\]

Step 3: Solve the quadratic equation

The quadratic is:

\[
Xx~2+40x+40=0

\]

Calculate the discriminant:

\[
D = (40)"2 - 4 \times 1 \times 40 = 1600 - 160 = 1440
\]

Since \(D > 0\), there are two real solutions.

Find the roots:

\[
x = \frac{-b \pm \sqrt{D} }{2a} = \frac{-40 \pm \sqrt{1440}}{2}
\]

Simplify \(\sqrt{1440}\):

\[
\sqrt{1440} = \sqrt{144 \times 10} = 12 \sqrt{10}
\]

Thus,

\[
x = \frac{-40 \pm 12 \sqrt{10}}{2} = -20 \pm 6 \sqrt{10}
\]

Final solutions:

\[

x =-20 + 6 \sqrt{10}
\]

\[

x =-20-6\sqrt{10}
\]



Analysis of the Results

The solutions are real and expressed in simplest radical form. These solutions provide the
exact points where the two expressions are equal, based on our interpretation of the
problem.

Additional Considerations and Variations

Since the initial problem's notation was somewhat ambiguous, let's explore other plausible
interpretations and their implications:

Alternative Interpretation 1:
If the second expression was intended as:

\[
X - 5 \times 3 (x+1) \times 3
\]

then the earlier expansion holds.

Alternative Interpretation 2:
If the expression was written as:

\[
X - 5 \times 3(x+1) \times 3

\]
which is essentially the same as above, just with clearer parentheses.

Alternative Interpretation 3:
Suppose the expression is:

\[
X - 5 \times 3(x+1) 3
\]

with no parentheses — then, following operator precedence, it would be:

\[
X - 5 \times 3 \times (x+1) \times 3

\]

which again simplifies to the previous case.

Summary of interpretations:
- The key is to interpret the expression based on algebraic conventions.



- The most straightforward and mathematically consistent interpretation is that the second
expression simplifies to \(x - 45(x+1)\).

Features, Pros, and Cons of Such Problems

Features:

- Reinforces algebraic expansion and simplification skills.
- Connects quadratic and linear equations.
- Encourages careful interpretation of mathematical notation.

Pros:

- Enhances problem-solving strategies.
- Develops understanding of equation equivalence.
- Demonstrates the importance of precise notation.

Cons:

- Ambiguity in original notation can lead to misinterpretation.
- Might be confusing for beginners without clear clarification.
- Requires multiple steps, which can be challenging for some learners.

Broader Educational Implications

Problems like this serve as excellent practice for students to master algebraic
manipulation, understand the importance of parentheses, and develop the skill to interpret
ambiguous expressions correctly. They also provide a foundation for more advanced
topics, such as solving systems of equations and understanding functions.

Conclusion

The question of "For what values of \(x\) are the two expressions equal?" ultimately hinges
on the precise interpretation of the expressions. Based on a reasonable assumption, the
solutions are:

\[
x =-20 + 6 \sqrt{10} \quad \text{and} \quad x = -20 - 6 \sqrt{10}



\]

These solutions exemplify the power of algebraic methods—expanding, simplifying, and
solving quadratic equations. The exercise underscores the importance of clarity in
mathematical notation and careful problem analysis. Whether approached as a
straightforward algebraic comparison or as a more complex interpretation, such problems
are vital in building a robust foundation in algebra and problem-solving skills.
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