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When exploring algebraic equations, a common question that arises is: which equations
have a particular value as their solution? Specifically, if you're asked, "Which equation has a
solution of R = 1/3?" you're being prompted to find all equations or expressions where
substituting R = 1/3 satisfies the equation. Understanding how to identify such equations is
essential for students, educators, and anyone interested in algebra. In this article, we will
delve into various types of equations, methods to determine if R = 1/3 is a solution, and
practical examples to solidify your understanding.

Understanding the Concept of a Solution in
Equations

What Does It Mean for R = 1/3 to Be a Solution?

An equation "has a solution of R = 1/3" if, when you substitute R with 1/3, the equation
holds true—that is, both sides are equal after substitution. For example, consider the
equation:

\[ 3R = 1 \]

Substituting R = 1/3:

\[ 3 \times \frac{1}{3} = 1 \]

\[ 1 = 1 \]

Since the equation is true, R = 1/3 is a solution.

Why Is Identifying Such Equations Important?

Knowing whether a specific value is a solution helps in:

- Solving equations efficiently.
- Understanding the properties of functions and relations.
- Solving real-world problems where a certain outcome is desired.



How to Determine If R = 1/3 Is a Solution

Substitution Method

The primary method to verify whether R = 1/3 is a solution for a given equation is
substitution:

1. Take the equation.
2. Substitute R with 1/3.
3. Simplify both sides.
4. Check if both sides are equal.

If they are, R = 1/3 is a solution.

Analytical Approach

For equations where solving explicitly for R is possible:

1. Rearrange the equation to solve for R.
2. Find the value of R.
3. Compare the solution to 1/3.

If the solution equals 1/3, then R = 1/3 satisfies the equation.

Types of Equations and Their Relation to R = 1/3

Linear Equations

Linear equations are the simplest form:

Example: 2R + 4 = 10

Solution: R = 3

Does R = 1/3 satisfy? No, because 2(1/3)+4 ≠ 10

To find if R = 1/3 works:

\[ 2 \times \frac{1}{3} + 4 = \frac{2}{3} + 4 = \frac{2}{3} + \frac{12}{3} =



\frac{14}{3} \neq 10 \]

So, R = 1/3 is not a solution here.

Quadratic Equations

Quadratic equations are of the form:

\[ ax^2 + bx + c = 0 \]

To check if R = 1/3 is a solution:

1. Substitute R = 1/3 into the quadratic.
2. Simplify to see if the equation equals zero.

For example:

\[ R^2 - R - 2 = 0 \]

Check R = 1/3:

\[ \left(\frac{1}{3}\right)^2 - \frac{1}{3} - 2 = \frac{1}{9} - \frac{1}{3} - 2 \]

Convert all to ninths:

\[ \frac{1}{9} - \frac{3}{9} - \frac{18}{9} = \frac{1 - 3 - 18}{9} = \frac{-20}{9} \neq 0
\]

Thus, R = 1/3 is not a solution here.

Exponential and Logarithmic Equations

For equations involving exponents or logs, substitution is key:

- Example: \( 2^{R} = 8 \)

Check R = 1/3:

\[ 2^{1/3} \neq 8 \]

- Since \( 2^{1/3} \) is the cube root of 2, approximately 1.26, which does not equal 8, R =
1/3 is not a solution.



Practical Examples of Equations with R = 1/3 as a
Solution

Let's explore specific equations where R = 1/3 satisfies the equation.

Example 1: Simple Linear Equation

Equation:

\[ 3R - 1 = 0 \]

Verify R = 1/3:

\[ 3 \times \frac{1}{3} - 1 = 1 - 1 = 0 \]

Yes, R = 1/3 is a solution.

Example 2: Rational Equation

Equation:

\[ \frac{R + 2}{3} = \frac{1}{3} \]

Substitute R = 1/3:

\[ \frac{\frac{1}{3} + 2}{3} = \frac{\frac{1}{3} + \frac{6}{3}}{3} =
\frac{\frac{7}{3}}{3} = \frac{7/3}{3} = \frac{7/3}{3/1} = \frac{7/3 \times 1}{3} =
\frac{7}{3 \times 3} = \frac{7}{9} \neq \frac{1}{3} \]

Since the sides are not equal, R = 1/3 is not a solution here.

Example 3: An Equation Designed for R = 1/3

Equation:

\[ 3R = 1 \]

Substitute R = 1/3:

\[ 3 \times \frac{1}{3} = 1 \]

Yes, R = 1/3 satisfies this equation.



Creating Equations That Have R = 1/3 as a
Solution

If you're interested in designing equations where R = 1/3 is a solution, here are some
strategies:

Method 1: Use Direct Substitution

Choose any expression and set the equation so that substituting R = 1/3 makes both sides
equal.

For example:

- Equation: \( 5R - \frac{2}{3} = 0 \)

Check R = 1/3:

\[ 5 \times \frac{1}{3} - \frac{2}{3} = \frac{5}{3} - \frac{2}{3} = \frac{3}{3} = 1 \neq 0
\]

Adjust the equation:

\[ 5R - 1 = 0 \]

Check R = 1/3:

\[ 5 \times \frac{1}{3} - 1 = \frac{5}{3} - 1 = \frac{5}{3} - \frac{3}{3} = \frac{2}{3}
\neq 0 \]

To ensure R = 1/3 is a solution, set the right side accordingly.

Method 2: Construct Equations Using Known Solutions

Start with R = 1/3 as a root:

\[ R - \frac{1}{3} = 0 \]

Multiply both sides by 3:

\[ 3R - 1 = 0 \]

This is a linear equation with R = 1/3 as a solution.

Similarly, for quadratic equations:

\[ (R - \frac{1}{3})(R - a) = 0 \]



where a is any real number. R = 1/3 or R = a are solutions.

Expanding:

\[ R^2 - (a + \frac{1}{3}) R + \frac{a}{3} = 0 \]

This quadratic has R = 1/3 as a solution.

Summary: Which Equations Have R = 1/3 as a
Solution?

To determine whether an equation accepts R = 1/3 as a solution, follow these steps:

Substitute R = 1/3 into the equation.

Simplify both sides.

Check if both sides are equal.

If they are, R = 1/3 is a solution. Equations like \( 3R = 1 \), \( 5R - 2 = 0 \), or \( R^2 - R - 2
= 0 \) where substitution confirms the equality are examples of equations with R = 1/3 as a
solution.

Understanding how to verify solutions and construct equations with specific solutions is
pivotal in algebra. Whether you're solving for R or designing equations with particular
solutions, these methods

Frequently Asked Questions

What type of equation typically has a solution at R =
1/3?
Equations involving rational expressions where substituting R = 1/3 satisfies the equation,
such as linear equations with fractions or rational equations.

Can you give an example of an equation that has a
solution R = 1/3?
Yes, for example, the equation 3R - 1 = 0 has a solution R = 1/3.



How do I verify if R = 1/3 is a solution to a given
equation?
Substitute R = 1/3 into the equation and check if both sides are equal. If they are, R = 1/3
is a solution.

Are there equations where R = 1/3 is the only solution?
Yes, certain linear equations like 3R - 1 = 0 have R = 1/3 as their unique solution.

What is the significance of R = 1/3 in algebraic
equations?
It often appears as a solution in equations involving fractions, and understanding its
occurrence helps in solving rational equations.

Can quadratic equations have R = 1/3 as a solution?
Yes, some quadratic equations can have R = 1/3 as one of their solutions, depending on
their coefficients.

How do rational equations relate to the solution R =
1/3?
Rational equations may have R = 1/3 as a solution if substituting R = 1/3 does not make
the denominator zero and satisfies the equation.

Is R = 1/3 a common solution in exponential equations?
Not typically; solutions like R = 1/3 are more common in algebraic and rational equations
than in exponential equations.

What steps should I take to find if R = 1/3 is a solution
to a new equation?
Substitute R = 1/3 into the equation, simplify both sides, and verify if they are equal
without causing division by zero or contradictions.

Additional Resources
Which Equation Has a Solution of R = 1/3

Understanding the intricacies of algebraic equations and their solutions is fundamental in
both mathematical theory and practical applications. One intriguing question that often
arises in mathematics education and problem-solving contexts is: Which equations have a
solution of R = 1/3? This question invites a detailed exploration into the nature of



equations, solutions, and the methods used to identify specific solutions within various
types of algebraic expressions. In this article, we will delve into the theoretical
underpinnings, practical considerations, and analytical strategies to determine equations
that yield a solution R = 1/3.

---

Foundations of Equation Solutions

Before identifying specific equations with R = 1/3 as a solution, it's essential to understand
what it means for a value to be a solution of an equation.

Definition of a Solution
A solution to an equation is a value that, when substituted into the equation, satisfies the
equality. For an equation involving the variable R, R = 1/3 is a solution if substituting R =
1/3 makes the equation true.

Mathematically, if we have an equation E(R) = 0 (or any other expression set equal to a
constant), then R = 1/3 is a solution if:
\[ E(1/3) = 0 \quad \text{or} \quad E(1/3) = c \]
depending on the form of the equation.

Types of Equations and Their Solutions
Equations can be linear, quadratic, polynomial, rational, exponential, logarithmic, or involve
other functions. The nature of the equation influences the process of finding solutions:

- Linear equations: Typically straightforward, with one solution.
- Quadratic equations: Up to two solutions, found via factoring, completing the square, or
the quadratic formula.
- Rational equations: Solutions must be checked against restrictions to avoid division by
zero.
- Exponential and logarithmic equations: Require understanding of the properties of
exponents and logs.

The complexity increases with the equation's structure, but the fundamental principle
remains: substitute R = 1/3 and verify whether the equation holds true.

---

Identifying Equations with R = 1/3 as a Solution

To determine whether a given equation has R = 1/3 as a solution, a systematic approach
involves substitution and analysis.



Substitution Method
The primary method: replace R with 1/3 in the equation and simplify:

1. Substitute R = 1/3 into the equation \( E(R) \).
2. Simplify the expression thoroughly.
3. Check whether the resulting statement is true (e.g., equals zero or the constant on the
right side).

If the statement holds, then R = 1/3 is a solution. Otherwise, it is not.

Example 1: Linear Equation
Consider the linear equation:
\[ 3R + 2 = 0 \]
Substituting R = 1/3:
\[ 3 \times \frac{1}{3} + 2 = 1 + 2 = 3 \neq 0 \]
Thus, R = 1/3 is not a solution here.

---

Constructing Equations with R = 1/3 as a Solution

Not only can we verify whether R = 1/3 is a solution, but we can also construct equations
tailored to have R = 1/3 as a solution. This process involves reverse-engineering equations
based on the desired solution.

Methodology for Construction
Given R = 1/3, to create an equation with this solution:

1. Choose an expression \( F(R) \) such that \( F(1/3) = 0 \).
2. Define the equation as \( F(R) = 0 \).

Examples:

- Polynomial: \( (R - 1/3) = 0 \)
- Quadratic: \( (R - 1/3)^2 = 0 \)
- Rational: \( \frac{R - 1/3}{1} = 0 \)
- Exponential: \( e^{3R} - e^{1} = 0 \) (since \( R=1/3 \Rightarrow 3R=1 \))
- Logarithmic: \( \ln(3R) - \ln(1) = 0 \) (since \( R=1/3 \Rightarrow 3 R = 1 \))

By selecting specific functions, we can generate an infinite family of equations with R = 1/3
as a solution.

---



Examples of Equations with R = 1/3 as a Solution

To illustrate, let's explore various types of equations that have R = 1/3 as a solution.

Linear Equations
- \( R - \frac{1}{3} = 0 \)

This is the simplest form, explicitly designed to have the solution R = 1/3.

- \( 5R + 2 = \frac{7}{3} \)

Check:
\[ 5 \times \frac{1}{3} + 2 = \frac{5}{3} + 2 = \frac{5}{3} + \frac{6}{3} =
\frac{11}{3} \neq \frac{7}{3} \]
So, R = 1/3 is not a solution here.

Quadratic Equations
- \( (R - \frac{1}{3})^2 = 0 \)

Solution:
\[ R = \frac{1}{3} \]

- \( R^2 - \frac{2}{3} R + \frac{1}{9} = 0 \)

Factor:
\[ \left(R - \frac{1}{3}\right)^2 = 0 \]
Solution:
\[ R = \frac{1}{3} \]

Rational Equations
- \( \frac{R - 1/3}{1} = 0 \)

- \( \frac{1}{R} - 3 = 0 \)

Check R = 1/3:
\[ \frac{1}{(1/3)} - 3 = 3 - 3 = 0 \]
Solution:
\[ R = \frac{1}{3} \]

Note: When solving rational equations, always verify that the solutions do not make
denominators zero.



Exponential Equations
- \( e^{3R} - e^{1} = 0 \)

Check R = 1/3:
\[ e^{3 \times 1/3} - e^{1} = e^{1} - e^{1} = 0 \]
Solution:
\[ R = \frac{1}{3} \]

Logarithmic Equations
- \( \ln(3R) = 0 \)

Check R = 1/3:
\[ \ln(3 \times 1/3) = \ln(1) = 0 \]
Solution:
\[ R = \frac{1}{3} \]

---

Conditions and Restrictions

While constructing or analyzing equations for R = 1/3 as a solution, certain restrictions
must be considered, especially for rational, logarithmic, and exponential equations.

Avoiding Undefined Expressions
- Division by zero: Ensure denominators are not zero at R = 1/3.
- Logarithmic restrictions: The argument of logarithms must be positive; for example, in \(
\ln(3 R) \), R must be > 0, which includes R = 1/3.
- Exponential functions: Generally defined for all real R, but the specific equation might
impose restrictions.

Implications of Restrictions
These restrictions limit the class of equations for which R = 1/3 is a solution. For example,
in rational equations, if R = 1/3 makes a denominator zero, R = 1/3 cannot be a solution.

---

Analytical Strategies for Identifying Equations
with R = 1/3



Beyond substitution, several strategies can aid in identifying or verifying solutions of R =
1/3:

1. Reverse Engineering
- Start with R = 1/3.
- Pick a function \( F(R) \) such that \( F(1/3) = 0 \).
- Construct the equation \( F(R) = 0 \).

2. Using Function Properties
- Recognize common functions where R = 1/3 simplifies the expression, such as exponential
or logarithmic functions.
- Use properties like:
\[ e^{3R} = e^{1} \quad \text{when} \quad R=1/3 \]
\[ \ln(3R) = 0 \quad \text{when} \quad R=1/3 \]

3. Graphical Analysis
- Plot the function \( E(R) \) and observe intersections with
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