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Solving radical equations is an essential skill in algebra that often appears
in homework assignments and standardized tests. These equations involve
variables under radical expressions, typically square roots, cube roots, or
higher-order roots. A crucial step in solving radical equations is to check
all proposed solutions, as some may be extraneous—solutions that satisfy the
algebraic manipulations but do not satisfy the original equation due to the
nature of roots.

In this article, we will explore the process of solving radical equations
comprehensively, focusing on a specific example: simplifying and solving the
expression X + 28 - x - 20 - 4, and understanding how to select the correct
solution among various proposed options. We will cover the fundamental
concepts, step-by-step procedures, common pitfalls, and tips for checking
solutions effectively.

---

Understanding Radical Equations

What Is a Radical Equation?

A radical equation is any equation that contains a radical expression
involving a variable. For example:

- \(\sqrt{x} = 5\)
- \(\sqrt{2x + 3} = x - 1\)
- \(\sqrt{x + 4} + 2 = x\)

These equations often require algebraic techniques like isolating the
radical, raising both sides to an appropriate power, and checking solutions
to ensure they are valid.

Why Is It Important to Check Solutions?

When solving radical equations, extraneous solutions can occur because



raising both sides of an equation to an power (such as squaring both sides)
can introduce solutions that do not satisfy the original equation. Therefore,
after solving, each proposed solution must be verified by substituting back
into the original equation.

---

Step-by-Step Approach to Solving Radical
Equations

Let's examine the general steps involved in solving radical equations, which
can be adapted to specific problems like the one in question.

Step 1: Isolate the Radical Expression

If the radical is not isolated, manipulate the equation to have the radical
on one side and everything else on the other.

Example:
\[
\sqrt{x + 4} = 3
\]

Step 2: Eliminate the Radical

Raise both sides of the equation to the power that corresponds to the root to
eliminate the radical. For square roots, square both sides; for cube roots,
cube both sides, and so on.

Example:
\[
(\sqrt{x + 4})^2 = 3^2 \Rightarrow x + 4 = 9
\]

Step 3: Solve the Resulting Equation

Solve the algebraic equation obtained after eliminating the radical.

Example:
\[
x + 4 = 9 \Rightarrow x = 5
\]



Step 4: Check the Proposed Solution

Substitute the solution back into the original radical equation to verify if
it truly satisfies the equation.

Example:
\[
\sqrt{5 + 4} = \sqrt{9} = 3
\]
which matches the right side, confirming that \(x=5\) is a valid solution.

---

Analyzing the Example: Simplify and Solve X+28
- x - 20 - 4

The provided expression appears to be a linear combination rather than a
typical radical equation, but for the purpose of this tutorial, let's
interpret the problem as involving the expression:

\[
X + 28 - x - 20 - 4
\]

and the task is to simplify this expression and select the correct choice
among multiple options, possibly related to its simplified form or solutions
derived from an associated radical equation.

---

Step 1: Simplify the Expression

Notice that the expression contains \(X\) and \(-x\):

\[
X + 28 - x - 20 - 4
\]

Since \(X\) and \(-x\) are the same variable with different case notation,
assume they refer to the same variable \(x\). For clarity, rewrite the
expression as:

\[
x + 28 - x - 20 - 4
\]



Now, combine like terms:

- \(x - x = 0\)
- \(28 - 20 - 4 = 4\)

So, the simplified form is:

\[
0 + 4 = 4
\]

This straightforward simplification indicates that the expression evaluates
to 4 for any value of \(x\).

---

Step 2: Interpreting the Problem Context

Given that the expression simplifies to 4 regardless of \(x\), the problem
may involve choosing a solution or value that satisfies a related radical
equation or inequality. If the question is about selecting the correct choice
based on the simplified expression, then the options could be numerical
values or expressions involving radicals.

---

Connecting the Expression to Radical Equations

Suppose the original problem involved solving an equation like:

\[
\sqrt{x + 28} - \sqrt{x + 20} = 4
\]

or a similar radical expression, and after algebraic manipulation, the
simplified expression led to the constant 4. The key in such problems is to:

- Isolate radical expressions
- Square both sides carefully
- Solve the resulting algebraic equations
- Check for extraneous solutions

---



Example: Solving a Radical Equation Similar to
the Context

Let's consider an example radical equation:

\[
\sqrt{x + 28} - \sqrt{x + 20} = 4
\]

Step 1: Isolate radicals if needed. Here, they are already separated.

Step 2: Square both sides:

\[
(\sqrt{x + 28} - \sqrt{x + 20})^2 = 4^2
\]

Expanding the left side:

\[
(x + 28) - 2 \sqrt{(x + 28)(x + 20)} + (x + 20) = 16
\]

Simplify:

\[
x + 28 + x + 20 - 2 \sqrt{(x + 28)(x + 20)} = 16
\]

\[
2x + 48 - 2 \sqrt{(x + 28)(x + 20)} = 16
\]

Divide through by 2:

\[
x + 24 - \sqrt{(x + 28)(x + 20)} = 8
\]

Rearranged:

\[
x + 24 - 8 = \sqrt{(x + 28)(x + 20)}
\]

\[
x + 16 = \sqrt{(x + 28)(x + 20)}
\]



Step 3: Square both sides again:

\[
(x + 16)^2 = (x + 28)(x + 20)
\]

Left side:

\[
x^2 + 32x + 256
\]

Right side:

\[
x^2 + 20x + 28x + 560 = x^2 + 48x + 560
\]

Set equal:

\[
x^2 + 32x + 256 = x^2 + 48x + 560
\]

Subtract \(x^2\) from both sides:

\[
32x + 256 = 48x + 560
\]

Bring all to one side:

\[
32x + 256 - 48x - 560 = 0
\]

Simplify:

\[
-16x - 304 = 0
\]

Solve for \(x\):

\[
-16x = 304
\]
\[
x = -19
\]



Step 4: Verify the solution in the original radical equation:

\[
\sqrt{-19 + 28} - \sqrt{-19 + 20} = \sqrt{9} - \sqrt{1} = 3 - 1 = 2
\]

Since the original right side was 4, and the left evaluates to 2, \(x = -19\)
is an extraneous solution. Therefore, no solutions satisfy the original
radical equation in this case.

---

Key Tips for Checking Solutions

When solving radical equations, always verify proposed solutions by
substituting back into the original equation. Here are some essential tips:

Always check for extraneous solutions: Solutions obtained after
algebraic manipulations may not satisfy the original radical equation
due to domain restrictions.

Consider the domain: Radical expressions require the radicand
(expression inside the root) to be non-negative. Ensure the solutions
satisfy these domain constraints.

Be cautious with square roots: Squaring both sides can introduce
solutions that are not valid in the original equation.

Use substitution carefully: When in doubt, substitute the solution into
the original equation step-by-step to verify its validity.

---

Choosing the Correct Solution

In multiple-choice problems, after simplifying and solving, you are often
presented with several options. To select the correct choice:

1. Verify each option by substituting it into the original equation



Frequently Asked Questions

What is the first step to solve the radical equation
X + 28 - X - 20 - 4?
Simplify the expression by combining like terms: X - X cancels out, and 28 -
20 - 4 simplifies to 4, so the equation reduces to 4.

How do you check for extraneous solutions after
solving a radical equation?
Substitute the solutions back into the original equation to verify if they
satisfy the equation, ensuring no extraneous solutions are accepted.

What does the expression X + 28 - X - 20 - 4
simplify to?
It simplifies to 4, since X and -X cancel out, leaving 28 - 20 - 4, which
equals 4.

Is the equation X + 28 - X - 20 - 4 equal to zero?
No, it simplifies to 4, so it is not equal to zero.

What is the correct step after simplifying the given
radical expression to 4?
Since the expression simplifies to a constant, 4, check if the original
radical equation equals this value and verify if any solutions satisfy the
original radical form.

How do you select the correct solution among
multiple options for a radical equation?
By substituting each solution back into the original equation to see if it
satisfies the equation, thus checking for extraneous solutions.

What is the importance of checking solutions in
radical equations?
Checking ensures that solutions do not violate the domain restrictions or
lead to extraneous answers caused by squaring or other operations.



Based on the simplified expression, what would be
the correct choice for the solution to the equation?
Since the expression simplifies to 4, the correct choice is the solution that
satisfies the original equation and confirms the value 4, provided it meets
the domain requirements.

Additional Resources
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In the landscape of high school and early college mathematics, solving
radical equations is a fundamental skill that often challenges students due
to the intricacies involved in handling roots and ensuring solutions are
valid. The phrase "Homework Solve The Radical Equation. Check All Proposed
Solutions. X+28-x-20-4 Select The Correct Choice" encapsulates a common type
of algebraic problem where students are tasked not only with solving an
equation involving radicals but also with verifying the solutions to avoid
extraneous roots. This article aims to provide a comprehensive, analytical
exploration of this process, breaking down each step with clarity and depth,
and offering insights into common pitfalls and best practices.

---

Understanding Radical Equations: Foundations
and Importance

What is a Radical Equation?

A radical equation is an algebraic equation in which the variable appears
under a radical sign, typically a square root, cube root, or higher. These
equations are significant because they often emerge in real-world
contexts—such as physics, engineering, and geometry—and require careful
manipulation to solve accurately.

For example, a simple radical equation might look like:

\[
\sqrt{x + 3} = 5
\]

Solving such equations involves isolating the radical and then eliminating it
by raising both sides to an appropriate power, typically the index of the



root (e.g., squaring both sides for a square root). However, this process can
introduce extraneous solutions—values that satisfy the transformed equation
but not the original—making the verification step crucial.

The Significance of Checking Solutions

Because raising both sides of an equation to a power can expand the solution
set, some solutions may not satisfy the original radical equation. These
extraneous solutions are common pitfalls, especially for students unfamiliar
with the nuances of radical equations. Therefore, a vital part of solving
these equations is:

- Substituting the solutions back into the original equation to verify their
validity.
- Discarding any solutions that do not satisfy the original to ensure
accuracy.

---

Analyzing the Given Problem: "X+28-x-20-4"

The problem statement, "Homework Solve The Radical Equation. Check All
Proposed Solutions. X+28-x-20-4 Select The Correct Choice," appears to
include a mathematical expression intertwined with instructions. To interpret
this properly, it’s essential to clarify the structure and intended meaning.

Deciphering the Expression

The expression:

\[
X + 28 - x - 20 - 4
\]

simplifies as follows:

\[
X + 28 - x - 20 - 4
\]

Notice that \(X\) and \(-x\) are similar but potentially represent the same
variable with different notation; assuming they are the same, the expression
simplifies to:

\[



X - x + 28 - 20 - 4
\]

which reduces to:

\[
0 + (28 - 20 - 4) = 0 + 4 = 4
\]

If the expression is part of an equation—say, it equals zero or some
value—the context changes. Since the phrase "Solve The Radical Equation" is
present, it suggests that the expression might be part of an equation
involving radicals, or perhaps it's a misinterpretation of problem
components.

Given this ambiguity, a reasonable assumption is that the core task involves
solving a radical equation involving variable \(x\), and the expression
provided might be a simplified or manipulated form of the original equation
or options.

---

Formulating a Typical Radical Equation and
Solution Strategy

For clarity, let's consider a representative radical equation that aligns
with the thematic instructions:

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

This example embodies the typical structure of radical equations students
encounter. The goal is to:

- Isolate the radical
- Square both sides to eliminate the radical
- Solve the resulting algebraic equation
- Check proposed solutions against the original

---

Step-by-Step Solution Process

1. Isolate the radical



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

2. Determine the domain

Since the square root function outputs non-negative values, the right side
must be non-negative:

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

3. Square both sides

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

4. Expand and simplify

\[
x + 4 = x^2 - 4x + 4
\]

Bring all to one side:

\[
0 = x^2 - 4x + 4 - x - 4
\]
\[
0 = x^2 - 5x
\]

5. Factor and solve

\[
x(x - 5) = 0
\]

Solutions:

\[
x = 0 \quad \text{or} \quad x = 5
\]

6. Verify solutions within the domain



Recall the domain: \(x \geq 2\)

- \(x = 0\): does not satisfy \(x \geq 2\), discard.
- \(x = 5\): satisfies \(x \geq 2\), proceed to check in original.

7. Check solutions in the original equation

\[
\sqrt{5 + 4} + 2 = 5
\]
\[
\sqrt{9} + 2 = 5
\]
\[
3 + 2 = 5
\]
\[
5 = 5 \quad \text{(Valid solution)}
\]

Thus, the only valid solution is \(x = 5\).

---

General Principles for Solving Radical
Equations

The above example demonstrates essential techniques that can be generalized:

- Identify the radical and isolate it to facilitate elimination.
- Determine the domain constraints imposed by the radical and the algebraic
manipulations.
- Square both sides carefully, noting that this can introduce extraneous
solutions.
- Simplify and solve the resulting algebraic equation, often quadratic.
- Verify all solutions by substituting back into the original radical
equation to confirm validity.

---

Common Pitfalls and How to Avoid Them

1. Overlooking the domain restrictions

Always check whether the candidate solutions satisfy the domain constraints
derived from the radical and the original equation.



2. Assuming all solutions are valid

Squaring both sides can introduce extraneous solutions; verification is
essential.

3. Mismanaging algebraic manipulations

Errors in expansion or factoring can lead to incorrect solutions. Double-
check each step.

4. Confusing notation and variables

Ensure clarity in variable notation to prevent misinterpretations.

---

Applying These Principles to the Original
Question

Given the initial prompt's ambiguity, the process involves:

- Clarifying the original radical equation (which might be missing or
partially provided)
- Applying the step-by-step solving method
- Checking all proposed solutions against the original equation

Suppose the options involve different values for \(x\). The solution process
becomes:

- Solve the radical equation as shown
- Test each proposed solution in the original
- Confirm which solution(s) satisfy the original equation

---

Conclusion: The Path to Accurate Solution
Selection

Solving radical equations is a multi-step process demanding meticulous
attention to algebraic detail and domain considerations. The core
steps—isolating radicals, squaring carefully, solving resulting equations,
and verifying solutions—are fundamental to avoiding mistakes and ensuring
correctness.

In the context of the original problem, which involves selecting the correct



choice among proposed solutions, the key takeaway is that students must:

- Fully solve the radical equation
- Check all solutions in the original
- Discard extraneous roots resulting from algebraic manipulations
- Confirm the remaining solutions are valid within the original context

This systematic approach not only facilitates accuracy but also deepens
understanding of the underlying mathematical principles. Mastery of these
techniques empowers students to confidently tackle similar problems and
develop strong foundational skills for advanced mathematics.

---

In summary, whether dealing with a straightforward radical or a complex
algebraic expression intertwined with radicals, the principles remain
consistent. Solving with rigor, verifying solutions diligently, and
understanding the importance of domain restrictions are the pillars of
mastering radical equations. As students encounter diverse problems, these
strategies serve as reliable tools in their mathematical toolkit, enabling
them to select the correct solutions confidently and accurately.
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