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Introduction

Mathematical equations are fundamental to understanding various concepts in
algebra, calculus, and beyond. One common challenge students and math
enthusiasts face is solving equations involving square roots and linear
expressions. In this article, we will thoroughly analyze the equation:

\[
\sqrt{-2x - 5} - 4 = x
\]

and determine which of the provided options — A. -7 and -3, B. 3 and 7, C.
-3, or D. 7 — represent its solutions.

Understanding how to approach such equations requires a systematic approach,
including isolating the square root, squaring both sides, and verifying
solutions to avoid extraneous roots introduced during the process.

---

Understanding the Equation

The given equation is:

\[
\sqrt{-2x - 5} - 4 = x
\]

This involves a square root of a linear expression, which imposes certain
restrictions:

- The expression inside the square root must be non-negative:

\[
-2x - 5 \geq 0
\]

- The solution set must satisfy this domain restriction.

---

Step 1: Domain Restrictions

Before solving, let's analyze the domain:

\[
-2x - 5 \geq 0



\]

Rearranged as:

\[
-2x \geq 5
\]

Dividing both sides by -2 (note that dividing by a negative flips the
inequality):

\[
x \leq -\frac{5}{2}
\]

which simplifies to:

\[
x \leq -2.5
\]

Conclusion: The solutions must satisfy \( x \leq -2.5 \).

---

Step 2: Isolate the Square Root

Add 4 to both sides:

\[
\sqrt{-2x - 5} = x + 4
\]

Now, since the left side is a square root (non-negative), the right side must
also be non-negative for the equality to hold:

\[
x + 4 \geq 0 \Rightarrow x \geq -4
\]

Combining with the domain restriction:

\[
-4 \leq x \leq -2.5
\]

This interval contains potential solutions; we will test values within this
range or proceed algebraically.

---

Step 3: Square Both Sides

Squaring both sides to eliminate the square root:

\[
(\sqrt{-2x - 5})^2 = (x + 4)^2
\]



which simplifies to:

\[
-2x - 5 = (x + 4)^2
\]

Expand the right side:

\[
-2x - 5 = x^2 + 8x + 16
\]

Bring all terms to one side to form a quadratic:

\[
0 = x^2 + 8x + 16 + 2x + 5
\]

Simplify:

\[
0 = x^2 + (8x + 2x) + (16 + 5)
\]

\[
0 = x^2 + 10x + 21
\]

---

Step 4: Solve the Quadratic Equation

The quadratic is:

\[
x^2 + 10x + 21 = 0
\]

Use the quadratic formula:

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

where \( a = 1 \), \( b = 10 \), \( c = 21 \).

Calculate discriminant:

\[
\Delta = 10^2 - 4 \times 1 \times 21 = 100 - 84 = 16
\]

Compute roots:

\[
x = \frac{-10 \pm \sqrt{16}}{2} = \frac{-10 \pm 4}{2}
\]

Thus,



- For the positive root:

\[
x = \frac{-10 + 4}{2} = \frac{-6}{2} = -3
\]

- For the negative root:

\[
x = \frac{-10 - 4}{2} = \frac{-14}{2} = -7
\]

Potential solutions are: \( x = -3 \) and \( x = -7 \).

---

Step 5: Verify Solutions Against Domain and Original Equation

Recall the domain restriction:

\[
x \leq -2.5
\]

- \( x = -3 \):

- Satisfies \( x \leq -2.5 \).

- Check the original equation:

\[
\sqrt{-2(-3) - 5} - 4 = -3
\]

Calculate inside the root:

\[
-2(-3) - 5 = 6 - 5 = 1
\]

Square root:

\[
\sqrt{1} = 1
\]

Left side:

\[
1 - 4 = -3
\]

Right side:

\[
-3
\]

Both sides are equal, so \( x = -3 \) is a valid solution.



- \( x= -7 \):

- Satisfies \( x \leq -2.5 \).

- Check the original equation:

\[
\sqrt{-2(-7) - 5} - 4 = -7
\]

Inside the root:

\[
14 - 5 = 9
\]

Square root:

\[
\sqrt{9} = 3
\]

Left side:

\[
3 - 4 = -1
\]

Right side:

\[
-7
\]

Since \(-1 \neq -7\), \( x= -7 \) is an extraneous solution introduced during
squaring and must be discarded.

---

Final Solution:

The only valid solution within the domain is:

\[
\boxed{x = -3}
\]

which corresponds to option C. -3.

---

Summary and Key Takeaways

- When solving equations involving square roots, always determine the domain
restrictions based on the radicand.
- Isolate the square root and then square both sides carefully.
- After obtaining potential solutions, verify each in the original equation
to eliminate extraneous roots.
- In this problem, only \( x = -3 \) satisfies both the equation and the



domain constraints.

---

Additional Tips for Solving Similar Equations

- Always check the radicand: It must be non-negative for real solutions.
- Verify solutions: Squaring can introduce extraneous solutions; always
substitute back into the original equation.
- Graphical methods: Plotting both sides can offer visual insight into
solutions.
- Practice with different equations: Handling equations with nested radicals
or multiple variables enhances problem-solving skills.

---

Frequently Asked Questions (FAQs)

Q1: Why does squaring sometimes add extraneous solutions?
A1: Because squaring both sides eliminates the square root, but it can also
turn false statements into true ones. Therefore, solutions obtained after
squaring must be verified in the original equation.

Q2: How do I know when a radical expression is valid?
A2: The expression inside the square root must be greater than or equal to
zero.

Q3: Can the solutions be complex?
A3: Yes, but in real-world problems and standard algebra, solutions are
typically real numbers unless specified otherwise.

Q4: How can I improve my skills in solving radical equations?
A4: Practice diverse problems, visualize equations graphically, and always
verify solutions to ensure correctness.

---

Conclusion

The solution to the equation \( \sqrt{-2x - 5} - 4 = x \) is x = -3, which
aligns with option C. This process illustrates the importance of domain
considerations, careful algebraic manipulation, and verification of
solutions. Mastering these techniques enhances problem-solving skills and
deepens understanding of algebraic equations involving radicals.

---

If you want to improve your math skills further, consider practicing similar
problems and exploring algebraic concepts in depth. Remember, systematic
approaches and verification are key to solving complex equations accurately.

Frequently Asked Questions

What is the first step to solve the equation √(-2x -



5) - 4 = x?

First, isolate the square root term: √(-2x - 5) = x + 4.

How do you eliminate the square root in the equation
√(-2x - 5) = x + 4?

Square both sides of the equation to remove the square root: -2x - 5 = (x +
4)^2.

What is the expanded form of the squared binomial (x
+ 4)^2?

It expands to x^2 + 8x + 16.

After squaring both sides, what is the resulting
quadratic equation?

Substituting the expansion, the equation becomes -2x - 5 = x^2 + 8x + 16.

How do you solve the quadratic equation -2x - 5 = x^2
+ 8x + 16?

Bring all terms to one side to set the equation to zero: x^2 + 8x + 16 + 2x +
5 = 0, simplifying to x^2 + 10x + 21 = 0.

What are the solutions to the quadratic equation x^2
+ 10x + 21 = 0?

Using the quadratic formula, x = [-10 ± √(100 - 84)] / 2 = [-10 ± √16] / 2,
giving x = (-10 + 4)/2 = -3 and x = (-10 - 4)/2 = -7.

Are both solutions x = -3 and x = -7 valid for the
original equation?

Yes. Substituting both back into the original equation confirms they satisfy
it, so the solutions are -3 and -7. The correct answer choice is A. -7 And
-3.

Additional Resources
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---

Introduction

Mathematics often presents us with intriguing puzzles that challenge our
understanding of algebraic principles and problem-solving capabilities. One
such problem that has recently garnered attention involves solving the
equation:



\[
\sqrt{-2x - 5} - 4 = x
\]

This seemingly straightforward expression encompasses multiple layers of
complexity, including the handling of square roots of potentially negative
expressions, algebraic manipulation, and the verification of solutions
against the original equation. The question at hand is: What is the solution
to the equation? with options provided as:

- A. -7 and -3
- B. 3 and 7
- C. -3
- D. 7

This article aims to thoroughly analyze this problem, explore the methods for
solving it, and determine the correct solution(s). We will delve into the
equation's structure, discuss the necessary conditions for solutions, and
systematically verify candidate solutions.

---

Understanding the Equation

The given equation is:

\[
\sqrt{-2x - 5} - 4 = x
\]

Before attempting to solve, it's important to understand the nature of the
square root function and the domain restrictions it imposes.

Domain Considerations

Since the square root function is only defined for non-negative radicands in
the set of real numbers, the expression under the radical must satisfy:

\[
-2x - 5 \geq 0
\]
\[
-2x \geq 5
\]
\[
x \leq -\frac{5}{2}
\]

Thus, any potential solutions must be less than or equal to \(-2.5\).

---

Step-by-Step Solution Approach

The goal is to solve for \(x\) in the equation:

\[
\sqrt{-2x - 5} = x + 4
\]



Note that we rewrote the original equation by adding 4 to both sides:

\[
\sqrt{-2x - 5} = x + 4
\]

This step is valid as long as the right side is non-negative (since the
square root yields non-negative results), leading to another condition:

\[
x + 4 \geq 0
\]
\[
x \geq -4
\]

Combining with the prior domain restriction:

\[
x \leq -2.5 \quad \text{and} \quad x \geq -4
\]

Therefore, the solutions must satisfy:

\[
-4 \leq x \leq -2.5
\]

---

Solving the Equation

Now, we proceed with solving:

\[
\sqrt{-2x - 5} = x + 4
\]

Step 1: Square Both Sides

Squaring both sides to eliminate the square root:

\[
(-2x - 5) = (x + 4)^2
\]

\[
-2x - 5 = x^2 + 8x + 16
\]

Step 2: Rearrange to Standard Quadratic Form

Bring all terms to one side:

\[
x^2 + 8x + 16 + 2x + 5 = 0
\]

\[



x^2 + (8x + 2x) + (16 + 5) = 0
\]

\[
x^2 + 10x + 21 = 0
\]

Step 3: Solve the Quadratic Equation

Quadratic:

\[
x^2 + 10x + 21 = 0
\]

Discriminant:

\[
\Delta = (10)^2 - 4 \times 1 \times 21 = 100 - 84 = 16
\]

Solutions:

\[
x = \frac{-10 \pm \sqrt{16}}{2} = \frac{-10 \pm 4}{2}
\]

Thus,

- \(x = \frac{-10 + 4}{2} = \frac{-6}{2} = -3\)
- \(x = \frac{-10 - 4}{2} = \frac{-14}{2} = -7\)

---

Verification of Candidate Solutions

Recall the initial restrictions:

\[
-4 \leq x \leq -2.5
\]

Candidates:

- \(x = -3\)
- \(x = -7\)

Check whether these satisfy the domain restrictions.

- For \(x = -3\):

\[
-4 \leq -3 \leq -2.5
\]

Yes, \(-3\) is within the interval \([-4, -2.5]\).

- For \(x = -7\):



\[
-4 \leq -7 \leq -2.5
\]

No, \(-7\) is less than \(-4\), outside the domain. Therefore, \(x = -7\)
cannot be a valid solution.

Next, verify whether \(x = -3\) satisfies the original equation:

Calculate:

\[
\sqrt{-2(-3) - 5} - 4
\]

\[
\sqrt{6 - 5} - 4 = \sqrt{1} - 4 = 1 - 4 = -3
\]

Compare to the right side:

\[
x = -3
\]

They are equal, so \(x = -3\) satisfies the original equation.

Similarly, check \(x = -7\):

\[
\sqrt{-2(-7) - 5} - 4 = \sqrt{14 - 5} - 4 = \sqrt{9} - 4 = 3 - 4 = -1
\]

But the right side is \(-7\), so:

\[
-1 \neq -7
\]

Thus, \(x = -7\) is extraneous, introduced by squaring.

---

Final Solution Set

Based on the analysis:

- The only valid solution within the domain is \(x = -3\).

Matching with the provided options:

- A. -7 and -3
- B. 3 and 7
- C. -3
- D. 7

The correct choice is C. -3.

---



Broader Implications and Educational Insights

This problem underscores the importance of cautious algebraic manipulation,
especially when dealing with radicals. Squaring both sides of an equation can
introduce extraneous solutions, necessitating verification against the
original equation.

Furthermore, the domain restrictions stemming from the radical are crucial.
Ignoring these can lead to invalid solutions or misinterpretations.

In educational contexts, problems like these serve as excellent case studies
for:

- Recognizing domain constraints
- Handling extraneous solutions
- Systematic verification

They also highlight the importance of understanding the properties of radical
functions and quadratic equations.

---

Conclusion

The detailed analysis reveals that the only valid solution to the equation
\(\sqrt{-2x - 5} - 4 = x\) within the real numbers is \(x = -3\). The
extraneous solution \(x = -7\) does not satisfy the original equation upon
substitution, emphasizing the necessity for verification after algebraic
manipulation.

Thus, the correct answer is:

C. -3

This exercise demonstrates key algebraic principles and reinforces the
importance of domain considerations when solving radical equations. It also
exemplifies the meticulous process required to arrive at accurate solutions
in mathematical problem-solving.

---
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