
If A Certain Number Is Increased By 5, One-half Of The
Result Is Three Fifths Of The Excess Of 61 Over

If A Certain Number Is Increased By 5, One-half Of The Result Is Three Fifths Of The Excess Of 61 Over is a
classic algebraic problem that challenges students and math enthusiasts to translate words into equations,
solve for an unknown, and understand the relationships between different quantities. This type of problem
exemplifies the importance of algebraic thinking, logical reasoning, and problem-solving skills. In this
comprehensive article, we will explore the problem in depth, explain the steps to solve it, discuss related
concepts, and provide tips for mastering similar algebraic word problems.

---

Understanding the Problem: Breaking Down the Statement

Before jumping into calculations, it’s crucial to carefully analyze the problem statement and identify its key
components:

- The phrase “a certain number” indicates an unknown quantity, often represented by a variable, such as x.
- “Increased by 5” suggests adding 5 to this unknown number.
- “One-half of the result” refers to half of the sum obtained after increasing the number by 5.
- “Three fifths of the excess of 61 over” points to a fractional part involving the number 61 and some related
quantity.

Translating this into an algebraic expression involves identifying these parts and translating words into
symbols.

---

Step-by-Step Breakdown of the Problem

1. Define the Unknown
- Let x be the certain number.

2. Express the Increased Number
- Increased by 5: x + 5

3. Find One-half of the Result
- Half of x + 5: \(\frac{1}{2}(x + 5)\)

4. Understand "the Excess of 61 Over"
- “Over” indicates a comparison or difference.
- “The excess of 61 over” some quantity, which is probably x or an expression involving x.
- Since the phrase is “the excess of 61 over,” it suggests \(61 - \text{something}\).



5. Connect the Parts
- The statement says: “One-half of the result” equals “three fifths of the excess of 61 over” some quantity.

Putting it all together, the key relationship is:

\[
\frac{1}{2}(x + 5) = \frac{3}{5}(61 - x)
\]

---

Formulating the Algebraic Equation

Based on the above reasoning, the algebraic equation becomes:

\[
\frac{1}{2}(x + 5) = \frac{3}{5}(61 - x)
\]

Our goal is to solve for x, the unknown number.

---

Solving the Equation: Step-by-Step Guide

Step 1: Eliminate Fractions
- To make calculations easier, multiply both sides of the equation by the least common denominator (LCD). The
denominators are 2 and 5; LCD = 10.

Multiply both sides by 10:

\[
10 \times \frac{1}{2}(x + 5) = 10 \times \frac{3}{5}(61 - x)
\]

Simplify:

\[
5(x + 5) = 6(61 - x)
\]

Step 2: Expand Both Sides

- Left side:

\[
5x + 25
\]



- Right side:

\[
6 \times 61 - 6x = 366 - 6x
\]

Now, the equation is:

\[
5x + 25 = 366 - 6x
\]

Step 3: Collect Like Terms

Bring all x terms to one side and constants to the other:

\[
5x + 6x = 366 - 25
\]

\[
11x = 341
\]

Step 4: Solve for x

\[
x = \frac{341}{11}
\]

\[
x = 31\frac{0}{11} \quad \text{or} \quad x \approx 31.00
\]

---

Interpreting the Solution

The solution indicates that the certain number x is \(\frac{341}{11}\), approximately 31.00. To verify the
answer, substitute x back into the original relationship:

\[
\frac{1}{2}(x + 5) \stackrel{?}{=} \frac{3}{5}(61 - x)
\]

Plugging in \(x = \frac{341}{11}\):

- Left side:

\[
\frac{1}{2}\left(\frac{341}{11} + 5\right) = \frac{1}{2}\left(\frac{341}{11} + \frac{55}{11}\right) =
\frac{1}{2} \times \frac{396}{11} = \frac{396}{22} = \frac{198}{11}
\]



- Right side:

\[
\frac{3}{5}\left(61 - \frac{341}{11}\right)
\]

Express 61 as \(\frac{671}{11}\):

\[
\frac{3}{5} \left(\frac{671}{11} - \frac{341}{11}\right) = \frac{3}{5} \times \frac{330}{11} = \frac{3
\times 330}{5 \times 11} = \frac{990}{55} = \frac{198}{11}
\]

Both sides equal \(\frac{198}{11}\), confirming the correctness of the solution.

---

Key Concepts and Tips for Solving Similar Algebraic Word
Problems

Understanding Word Problems
- Carefully read the problem statement.
- Identify key quantities and relationships.
- Translate words into algebraic expressions step-by-step.

Setting Up Equations
- Assign variables to unknown quantities.
- Express all parts of the problem in terms of the variables.
- Double-check the translation for accuracy.

Solving Equations
- Clear fractions by multiplying through by LCD.
- Expand and collect like terms.
- Isolate the variable and solve.
- Verify solutions by substitution.

Common Pitfalls to Avoid
- Misinterpreting the wording (e.g., “over,” “excess,” “increased by”).
- Forgetting to verify solutions.
- Making arithmetic errors during calculations.

---

Related Topics and Further Reading



Linear Equations and Inequalities: Understanding how to solve for unknowns.

Word Problem Strategies: Breaking down complex problems into manageable parts.

Algebraic Manipulation: Techniques for simplifying expressions and equations.

Mathematical Translation: Converting verbal descriptions into algebraic formulas.

Problem-Solving Skills: Developing logical reasoning and critical thinking.

---

Conclusion: Mastering Algebraic Word Problems

The problem “If A Certain Number Is Increased By 5, One-half Of The Result Is Three Fifths Of The Excess Of 61
Over” is a perfect example of how algebra transforms words into equations, enabling precise solutions. By
carefully analyzing the statement, translating each part into algebraic expressions, and following systematic
solving steps, you can confidently solve similar problems. Practice is key—try creating and solving your own
word problems to sharpen your skills. Remember, understanding the relationships between quantities is at the
heart of algebra, and mastering these concepts opens the door to a wide range of mathematical challenges.

---
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Frequently Asked Questions

What is the algebraic expression for 'a certain number' in the problem?

Let the certain number be represented by x.

How do you translate 'If A Certain Number Is Increased By 5' into an
equation?

It becomes x + 5.

What does 'One-half of the result' refer to in the problem?

It refers to half of (x + 5), so (x + 5)/2.



How is 'Three fifths of the excess of 61 over' interpreted mathematically?

It is (3/5) (61 - x).

What is the step-by-step method to solve for x in this problem?

Set up the equation (x + 5)/2 = (3/5)(61 - x), then solve for x by cross-multiplying and simplifying.

What is the value of the certain number after solving the equation?

The certain number x equals 16 after solving the equation.

Additional Resources
Mathematical Problem Analysis: A Deep Dive into the Equation and Its Implications

Solving algebraic word problems often requires careful interpretation and logical reasoning. The problem under
consideration is:

“If a certain number is increased by 5, one-half of the result is three-fifths of the excess of 61 over [that
number].”

This statement, while seemingly straightforward, involves multiple layers of abstraction and algebraic
translation. In this comprehensive review, we will dissect the problem, translate it into algebraic expressions,
analyze each component, and explore solution strategies, all while emphasizing the importance of precise
language in mathematical communication.

---

Understanding the Problem Statement

Before jumping into calculations, it is crucial to interpret the problem correctly. The statement contains
several key phrases:

- “a certain number”: an unknown variable, which we will denote as \( x \).
- “increased by 5”: adding 5 to this unknown, giving \( x + 5 \).
- “one-half of the result”: half of \( x + 5 \), i.e., \( \frac{1}{2}(x + 5) \).
- “three-fifths of the excess of 61 over [that number]": this is the more nuanced part. The phrase “excess of 61
over [that number]” suggests the difference \( 61 - x \). Then, three-fifths of this difference is \( \frac{3}{5}(61
- x) \).

The core of the problem hinges on equating these two quantities, as implied by the statement: “one-half of the
result is three-fifths of the excess of 61 over [that number].”

---

Translating the Word Problem into an Algebraic Equation

The first step in solving such a problem is to convert the language into a formal algebraic equation.



Step-by-step translation:

1. Identify the variables:
- Let \( x \) be the unknown number.

2. Express “a certain number increased by 5”:
- \( x + 5 \).

3. Express “one-half of the result”:
- \( \frac{1}{2}(x + 5) \).

4. Express “the excess of 61 over the number”:
- \( 61 - x \).

5. Express “three-fifths of the excess”:
- \( \frac{3}{5}(61 - x) \).

6. Set up the equation based on the statement:
- The phrase “one-half of the result is three-fifths of the excess” indicates equality:

\[
\frac{1}{2}(x + 5) = \frac{3}{5}(61 - x)
\]

This algebraic equation encapsulates the entire problem.

---

Solving the Algebraic Equation

With the equation established, the next step is to solve for \( x \). The process involves algebraic
manipulation, including clearing fractions, expanding, and isolating the variable.

Step 1: Clear denominators

Multiply both sides of the equation by the least common multiple of denominators, which is 10:

\[
10 \times \left( \frac{1}{2}(x + 5) \right) = 10 \times \left( \frac{3}{5}(61 - x) \right)
\]

Calculating each side:

\[
5(x + 5) = 6(61 - x)
\]

Step 2: Expand both sides

\[
5x + 25 = 6 \times 61 - 6x
\]



\[
5x + 25 = 366 - 6x
\]

Step 3: Bring all terms to one side

Add \( 6x \) to both sides and subtract 25:

\[
5x + 6x = 366 - 25
\]

\[
11x = 341
\]

Step 4: Solve for \( x \)

\[
x = \frac{341}{11}
\]

\[
x \approx 31 \frac{0.0}{11}
\]

Expressed as an improper fraction or decimal:

\[
x \approx 31.0 \text{ (since } 11 \times 31 = 341)
\]

Thus, the exact value of the number is:

\[
\boxed{x = \frac{341}{11}}
\]

or approximately:

\[
x \approx 31.0
\]

---

Verification of the Solution

Verifying the solution ensures the algebraic manipulations are correct and the interpretation aligns with the
original problem.



Plugging \( x = \frac{341}{11} \) into the original expressions:

- Calculate \( x + 5 \):

\[
x + 5 = \frac{341}{11} + 5 = \frac{341}{11} + \frac{55}{11} = \frac{396}{11}
\]

- Half of the result:

\[
\frac{1}{2} \times \frac{396}{11} = \frac{396}{22} = \frac{198}{11}
\]

- Calculate \( 61 - x \):

\[
61 - \frac{341}{11} = \frac{671}{11} - \frac{341}{11} = \frac{330}{11} = 30
\]

- Three-fifths of the excess:

\[
\frac{3}{5} \times 30 = \frac{3}{5} \times 30 = 3 \times 6 = 18
\]

- Compare the two quantities:

\[
\text{Half of the result} = \frac{198}{11} \approx 18
\]

which simplifies exactly to 18:

\[
\frac{198}{11} = 18
\]

Since both are equal to 18, the solution satisfies the original condition, confirming the correctness of the
answer.

---

Exploration of Variations and Related Problems

The problem exemplifies the typical structure of algebraic word problems. Variations of this problem can
introduce additional complexities or different relationships.

Potential variations include:

- Changing the coefficients: for example, replacing “one-half” with “one-third” or “two-thirds”.
- Using different constants instead of 5 or 61.
- Considering inequalities rather than equations.
- Introducing multiple unknowns and creating systems of equations.



Each variation requires careful translation and algebraic manipulation, emphasizing the importance of
understanding the language and structure of the problem.

---

Mathematical Concepts Highlighted in the Problem

This problem touches upon several fundamental algebraic principles:

- Translation of words to equations: interpreting language precisely.
- Handling fractions: clearing denominators and simplifying.
- Solving linear equations: isolating the variable.
- Verification: substituting solutions back into original expressions.
- Understanding proportional relationships: interpreting “half of” and “three-fifths of” as scalar multiples.

Furthermore, the problem illustrates the importance of logical reasoning when dealing with worded statements,
illustrating how careful interpretation can prevent errors.

---

Practical Applications of Similar Problems

While this problem is mathematical in nature, similar reasoning is applicable in real-world contexts:

- Financial calculations: determining savings, interest, or discounts involving proportions.
- Physics: relating quantities proportional to each other.
- Engineering: designing systems with proportional parameters.

Understanding how to translate descriptive language into algebraic expressions is a vital skill across
numerous disciplines.

---

Conclusion: The Significance of Precise Problem Solving

This in-depth analysis underscores the value of meticulous interpretation, algebraic translation, and
verification. Problems like “If A Certain Number Is Increased By 5, One-half Of The Result Is Three Fifths Of The
Excess Of 61 Over” serve as excellent exercises for honing these skills.

By systematically breaking down the problem, translating it into an algebraic framework, solving step-by-
step, and verifying the solution, we not only arrive at the correct answer but also deepen our understanding
of algebraic reasoning. Such problem-solving strategies are foundational for advanced mathematics and
essential for critical thinking in numerous scientific and practical domains.

---

In summary:

- The unknown number \( x \) is exactly \( \frac{341}{11} \).
- The problem demonstrates the importance of careful language interpretation.
- It highlights algebraic techniques such as clearing fractions and verifying solutions.
- The process exemplifies rigorous mathematical reasoning applicable to a wide array of problems.



Mastering these skills ensures proficiency in tackling similar problems and enhances overall mathematical
literacy, which is invaluable in education and real-world applications alike.
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