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Solving algebraic equations can often seem challenging at first glance, especially when
the problem involves square roots and unknowns. In this article, we will explore a classic
algebraic problem: "One added to the square root of the sum of a number and one is equal
to four," and how to find the value of that number. This problem demonstrates
fundamental algebraic techniques such as isolating variables, squaring both sides, and
simplifying expressions.

Whether you're a student preparing for exams or someone interested in sharpening your
problem-solving skills, understanding how to approach such equations is essential. We will
break down the problem step-by-step, providing detailed explanations and tips to help you
master similar algebraic puzzles.

---

Understanding the Problem Statement

The problem states:

"One added to the square root of the sum of a number and one is equal to four. Find the
number."

Let's interpret this carefully. The phrase can be broken down into parts:

- "One added to" suggests adding 1.
- "The square root of the sum of a number and one" indicates the square root of (the
number + 1).
- The entire expression equals 4.

Expressed mathematically, this is:

\[
1 + \sqrt{n + 1} = 4
\]

where \( n \) is the unknown number we need to find.

---



Setting Up the Equation

To solve for \( n \), we first translate the word problem into an algebraic equation:

\[
1 + \sqrt{n + 1} = 4
\]

This equation involves a radical (square root), and to isolate \( n \), we need to remove the
radical. The standard method involves isolating the square root term and then squaring
both sides to eliminate the radical.

---

Step-by-Step Solution Process

Let's walk through the steps to find the value of \( n \):

Step 1: Isolate the Square Root Term

Subtract 1 from both sides of the equation:

\[
\sqrt{n + 1} = 4 - 1
\]
\[
\sqrt{n + 1} = 3
\]

Step 2: Square Both Sides

To eliminate the square root, square both sides:

\[
(\sqrt{n + 1})^2 = 3^2
\]

Simplify:

\[
n + 1 = 9
\]



Step 3: Solve for \( n \)

Subtract 1 from both sides:

\[
n = 9 - 1
\]
\[
n = 8
\]

---

Verification of the Solution

It's always good practice to verify the solution by substituting \( n = 8 \) back into the
original equation:

\[
1 + \sqrt{8 + 1} = 4
\]
\[
1 + \sqrt{9} = 4
\]
\[
1 + 3 = 4
\]
\[
4 = 4
\]

Since both sides are equal, our solution \( n = 8 \) is verified.

---

Additional Considerations and Tips

When solving equations involving radicals, keep in mind:

- Always check for extraneous solutions that may result from squaring both sides.
- Ensure the radicand (expression inside the radical) is within the domain of the square
root (for real numbers, radicand ≥ 0).
- When isolating radicals, perform inverse operations carefully and maintain balance on
both sides.

---



Common Mistakes to Avoid

While solving similar equations, students often make the following errors:

- Not isolating the radical before squaring: Always isolate the radical to prevent adding
unnecessary terms.
- Squaring both sides prematurely: Make sure the radical is isolated to avoid introducing
extraneous solutions.
- Ignoring the domain restrictions: For example, if the radical's radicand becomes
negative, the solution isn't real.
- Forgetting to check solutions: Always substitute back to verify.

---

Practice Problems for Mastery

To reinforce your understanding, try solving these similar problems:

1. Find \( x \) if \( 2 + \sqrt{x - 3} = 5 \).
2. Solve for \( y \): \( 3 + \sqrt{2y + 4} = 7 \).
3. Determine \( m \) if \( 4 + \sqrt{m + 5} = 6 \).
4. Find \( z \) such that \( 1 + \sqrt{z + 2} = 3 \).

---

Conclusion

The problem "One added to the square root of the sum of a number and one is equal to
four" serves as an excellent example of how to approach equations involving radicals. By
carefully isolating the radical, squaring both sides, and solving for the unknown, we find
that the number \( n \) is 8. Remember to verify your solutions and be cautious of
extraneous roots introduced through algebraic manipulations.

Mastering such problems enhances your algebraic skills and prepares you for more
complex equations involving radicals, exponents, and other algebraic operations. Practice
regularly, follow systematic steps, and you'll find solving these equations becomes more
intuitive and straightforward.

---
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Frequently Asked Questions

What is the main goal in the problem 'One added to the
square root of the sum of a number and one equals
four'?
The main goal is to find the value of the unknown number involved in the equation.

How can the equation '1 + √(x + 1) = 4' be simplified to
solve for x?
Subtract 1 from both sides to get √(x + 1) = 3, then square both sides to eliminate the
square root: (√(x + 1))^2 = 3^2.

What is the next step after isolating the square root in
the equation?
Square both sides of the equation to eliminate the square root, leading to x + 1 = 9.

How do you solve for x after squaring both sides?
Subtract 1 from both sides: x + 1 - 1 = 9 - 1, resulting in x = 8.

Are there any extraneous solutions in this problem, and
how can they be checked?
Yes, extraneous solutions can occur when squaring both sides. To check, substitute x = 8
back into the original equation to verify if it satisfies the equation.

What is the final answer to the problem 'One added to
the square root of the sum of a number and one equals
four'?
The number is 8.

Why is it important to verify the solution in equations
involving square roots?
Because squaring both sides can introduce extraneous solutions, so substitution ensures
the solution is valid in the original equation.

Can this problem be solved using any alternative



methods?
The most straightforward method is algebraic manipulation involving isolating the radical
and squaring, but graphical methods or using inverse functions could also be employed.

Additional Resources
Mathematical Problem Solving: An In-Depth Analysis of "One Added To The Square Root
Of The Sum Of A Number And One Is Equal To Four"

---

Introduction

Mathematics is a universal language that enables us to translate real-world problems into
symbolic expressions, analyze them systematically, and arrive at precise solutions. Among
the myriad types of problems, algebraic equations often serve as foundational tools in
understanding relationships between quantities. The problem titled "One added to the
square root of the sum of a number and one is equal to four" exemplifies this approach by
inviting us to decode a seemingly simple but actually nuanced equation. This piece will
explore this problem in depth—analyzing its structure, solving methodically, and
discussing broader implications and related concepts.

---

Deciphering the Problem Statement

The problem can be paraphrased as:

> "One added to the square root of the sum of a number and one is equal to four."

To analyze this, we need to translate the verbal statement into a clear mathematical
expression. The key steps involve:

- Identifying the unknown quantity (the "number") and assigning it a variable.
- Interpreting the phrase "the sum of a number and one."
- Recognizing the operation "one added to" as an addition operation.
- Recognizing the "square root" operation applied to the sum.
- Equating the entire expression to four.

---

Formulating the Equation

Let’s define the unknown number as x. Now, translating the problem into an algebraic
expression involves:

1. Sum of the number and one:
\( x + 1 \)



2. Square root of this sum:
\( \sqrt{x + 1} \)

3. Adding one to the square root:
\( 1 + \sqrt{x + 1} \)

4. Set equal to four:
\( 1 + \sqrt{x + 1} = 4 \)

This yields the equation:

\[
1 + \sqrt{x + 1} = 4
\]

---

Step-by-Step Solution Strategy

To find the value of x, the solution involves:

- Isolating the square root term.
- Eliminating the square root via squaring.
- Solving the resulting algebraic equation.
- Validating solutions to avoid extraneous roots introduced during squaring.

Let’s proceed systematically.

---

Solving the Equation

Step 1: Isolate the square root term

Subtract 1 from both sides:

\[
\sqrt{x + 1} = 4 - 1 = 3
\]

Step 2: Square both sides

Squaring both sides eliminates the square root:

\[
(\sqrt{x + 1})^2 = 3^2
\]

\[
x + 1 = 9
\]



Step 3: Solve for x

Subtract 1 from both sides:

\[
x = 9 - 1 = 8
\]

---

Validating the Solution

While algebraic manipulation suggests x = 8, it’s crucial to verify whether this solution
satisfies the original problem statement, especially considering the squaring step, which
can introduce extraneous solutions.

Substitute x = 8 back into the original equation:

\[
1 + \sqrt{8 + 1} = 1 + \sqrt{9} = 1 + 3 = 4
\]

Indeed, the left side equals 4, matching the right side. Therefore, x = 8 is a valid solution.

---

Summary of the Solution

| Step | Operation | Result |
|--------|--------------|---------|
| Assign variable | \( x \) | Unknown number |
| Formulate equation | \( 1 + \sqrt{x + 1} = 4 \) | Based on problem statement |
| Isolate square root | \( \sqrt{x + 1} = 3 \) | Subtract 1 |
| Square both sides | \( x + 1 = 9 \) | Square root eliminated |
| Solve for \( x \) | \( x = 8 \) | Final value |
| Verify | \( 1 + \sqrt{8 + 1} = 4 \) | Checks out |

---

Broader Mathematical Context and Related Concepts

Understanding this problem provides insights into several broader algebraic concepts:

1. Radical Equations and Extraneous Solutions

- When solving equations involving radicals, especially square roots, squaring both sides
can introduce extraneous solutions—solutions that satisfy the squared equation but not
the original.
- Verification is essential to confirm the validity of solutions.

2. Domain Considerations



- The expression under the square root, \( x + 1 \), must be non-negative:

\[
x + 1 \geq 0 \Rightarrow x \geq -1
\]

- Our solution \( x = 8 \) satisfies this condition, confirming its validity within the domain.

3. Extensions and Variations

- Problems can be extended by changing the constants, such as solving for \( x \) in:

\[
1 + \sqrt{x + 1} = k
\]

where \( k \) is any real number greater than or equal to 1 (since the square root is non-
negative).

- Such variations introduce concepts of inverse functions, inequalities, and function
behavior.

---

Alternative Approaches and Educational Insights

While the straightforward algebraic method worked here, alternative strategies can
deepen understanding:

Graphical Method

- Plot the function \( y = 1 + \sqrt{x + 1} \).
- Find the intersection point with \( y = 4 \).
- The x-coordinate of this intersection is the solution.

This visual approach helps students grasp the relationship between functions and their
solutions, especially in more complex problems.

Numerical Approximation

- For more complicated radical equations, iterative methods or calculator-based
approximations can be used.
- For example, if the algebraic solution is difficult, numerical methods like Newton-
Raphson can approximate solutions.

---

Common Pitfalls and Misconceptions

While solving radical equations, students often encounter several pitfalls:



- Neglecting the domain restrictions: Failing to check that solutions satisfy the initial
constraints can lead to incorrect conclusions.
- Forgetting to verify solutions: As seen, squaring can produce extraneous roots;
verification ensures correctness.
- Misinterpretation of verbal statements: Precise translation into algebraic form is crucial;
misreading phrases can lead to incorrect equations.

---

Real-World Applications and Relevance

Though this problem appears purely mathematical, the concepts involved are applicable
across various fields:

- Physics: Calculating distances or energies involving square roots.
- Engineering: Analyzing systems where quantities involve radical relationships.
- Economics: Modeling scenarios with diminishing returns or nonlinear relationships.
- Computer Science: Algorithms involving square root calculations, such as Euclidean
distances in data analysis.

Understanding how to manipulate and solve radical equations equips learners with tools
relevant in practical, real-world problem-solving.

---

Educational Value and Pedagogical Considerations

Teaching problems like this fosters:

- Algebraic fluency: Developing skills to manipulate equations involving radicals.
- Critical thinking: Recognizing potential extraneous solutions and validating results.
- Conceptual understanding: Appreciating the meaning of domain restrictions and function
behaviors.
- Problem-solving resilience: Approaching problems systematically and verifying solutions.

In classroom settings, this problem can serve as an excellent exercise for consolidating
algebraic techniques and understanding the importance of verification.

---

Summary and Final Thoughts

The problem "One added to the square root of the sum of a number and one is equal to
four" is a classic example of an algebraic radical equation that, when approached
systematically, reveals a straightforward solution: x = 8. The process underscores key
mathematical principles such as isolating radicals, squaring to eliminate roots, verifying
solutions, and respecting domain restrictions.

This problem exemplifies how simple verbal descriptions can be transformed into precise
mathematical equations, solved with rigor, and connected to broader mathematical
themes. Mastery of such problems enhances problem-solving skills, deepens



understanding of algebraic concepts, and prepares learners for tackling more complex
equations in mathematics and applied sciences.

---

Closing Remarks

Mathematics is not just about finding solutions but about understanding the underlying
structures and relationships. Problems like this serve as gateways to appreciating the
elegance of algebra, the importance of careful reasoning, and the power of mathematical
tools. The clarity achieved through systematic analysis fosters confidence and
curiosity—traits essential for any aspiring mathematician, scientist, or critical thinker.

---
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