What Type Of Relationship Is Expressed
Below?5x = 2x 90 EquationO FunctionO
Inequality

What Type Of Relationship Is Expressed Below? 5x = 2x
90 EquationO FunctionO Inequality

Understanding the nature of mathematical expressions is fundamental in algebra and higher
mathematics. When presented with an equation like 5x = 2x 90, or similar expressions, it's essential
to determine what type of relationship they depict. Are they representing an equation, a function, or
an inequality? Clarifying this helps in solving problems accurately and understanding the underlying
concepts. In this article, we will explore the different types of mathematical relationships, focusing on
equations, functions, and inequalities, using the example expression as a starting point.

Breaking Down the Expression: 5x = 2x 90

Before we classify the relationship, let’s analyze the given expression:

- The expression appears to be 5x = 2x 90.

- It seems there might be a typo or formatting issue; possibly, "90" could be "90" or another number.
- For the purpose of this article, we will interpret it as 5x = 2x + 90, which is a common type of
algebraic expression.

Note: If the original expression is different, the classification principles still apply.

Interpreting the Expression

Assuming the corrected form:
5x = 2x + 90

This is a linear algebraic equation. The goal is to find the value(s) of x that satisfy this relationship.

Understanding Different Mathematical Relationships

Mathematics encompasses various types of relationships. The primary ones include:

- Equations



- Functions
- Inequalities

Each serves a different purpose and has distinct characteristics.

What Is an Equation?

Definition: An equation is a mathematical statement that asserts the equality of two expressions. It
contains one or more variables and, when solved, provides specific values (solutions) that make the
statement true.

Characteristics:

- Contains an equal sign (=)

- Has solutions that satisfy the relationship
- Often used to find unknown values
Example:

-5x =10

-x+3=17

-2x-4=0

In the context of our expression:
5x = 2x + 90 is an algebraic equation.

What Is a Function?

Definition: A function is a relation that assigns to each input exactly one output. It describes a rule
that relates inputs (domain) to outputs (range).

Characteristics:
- Each input has a single output

- Can be represented graphically, algebraically, or verbally
- Often written as f(x) = expression

Example:
-f(x) = 3x + 2
- g(x) = x?

In our scenario:
If we consider the expression as defining a rule, for example, f(x) = (5x) - (2x + 90), thenitis a
function.



What Is an Inequality?

Definition: An inequality compares two expressions, indicating whether one is greater than, less than,
or not equal to the other. It uses symbols such as >, <, =, =<, #.

Characteristics:

- Expresses a range of solutions

- Represents constraints or conditions

- Graphically represented as shaded regions on a number line or coordinate plane

Example:

-5x>10
-Xx+3=<7

In the context of our expression:
If the relationship was 5x = 2x + 90, it would be an inequality.

Classifying the Given Expression: Equation, Function,
or Inequality?

Based on the corrected form 5x = 2x + 90, the expression is classified as an equation because:

- It contains an equal sign.
- It sets two expressions equal, seeking specific solutions.

How to identify each:

| Type | Contains | Indicates | Purpose |

| | | | I

| Equation | '="| Equality | Find specific values of variables satisfying the relation |

| Function | f(x), g(x), h(x) | Rule mapping inputs to outputs | Describe input-output relationships |
| Inequality | >, <, =, < | Range of values satisfying the condition | Express constraints or ranges |

Example distinctions:

- Equation: 3x + 5 =11
- Function: f(x) = 2x + 3
- Inequality: x-4 >0

In our case, because the expression explicitly compares two expressions for equality, it is an
equation.



How to Solve the Equation 5x = 2x + 90

Since the expression is an equation, the next step is to solve for x:

Step-by-Step Solution

1. Start with the equation:

5x =2x + 90

2. Subtract 2x from both sides:
5x-2x =190

3. Simplify:

3x =90

4. Divide both sides by 3:
x=90/3

5. Calculate:

x =30

Solution:
The value of x that satisfies the equation 5x = 2x + 90 is x = 30.

Implications of the Relationship

Understanding the type of relationship helps in applying the appropriate solution method:
- For equations, algebraic manipulation yields specific solutions.

- For functions, knowing the rule allows for evaluating outputs given inputs.

- For inequalities, solutions often describe ranges of values satisfying the condition.

In our example:

- The relationship is a linear equation.
- Solving it provides a single solution.



Additional Examples and Clarifications

To further clarify these relationships, consider the following examples:

Equations

-4x -7 =13
-X[2+5=9

Purpose: Find specific values that satisfy the equality.

Functions

f(x) =2x+1
g(x) =x2-4

Purpose: Map each input to exactly one output.

Inequalities

-X+3>7
-2x <10

Purpose: Describe ranges of solutions.

Summary: What Type Of Relationship Is Expressed?

- The expression 5x = 2x + 90 is an equation because it involves an equality relation.
- It is not a function unless explicitly defined as a rule assigning each input to a single output.
- It is not an inequality unless the equality is replaced with a greater than or less than symbol.

Therefore, the correct classification of the expression is:

It is an Equation.

Conclusion

Identifying whether a mathematical expression is an equation, function, or inequality is crucial for
solving problems and understanding mathematical relationships. In the case of 5x = 2x + 90, the
expression clearly illustrates an algebraic equation that can be solved to find the value of x.



Recognizing the type of relationship guides the subsequent steps—whether solving for a specific
value, analyzing input-output mappings, or working with solution ranges.

By mastering these classifications, students and mathematicians can approach various problems with
clarity and confidence, ensuring accurate solutions and a deeper understanding of mathematical
structures.

Frequently Asked Questions

What type of relationship is represented by the equation 5x =
2x?
It represents a linear equation showing equality between two expressions, indicating a direct

relationship between the variables.

Is the equation 5x = 2x an example of a function?

Yes, it can be considered a function, as it relates an input x to a single output, although solving it
simplifies to a specific relationship.

Does the equation 5x = 2x qualify as an inequality?

No, 5x = 2x is an equation because it expresses equality, not an inequality.

What is the solution to the equation 5x = 2x?

Subtracting 2x from both sides gives 3x = 0, so x = 0.

Can the equation 5x = 2x be classified under any specific
mathematical relationship?

Yes, it is a linear equation representing a direct proportional relationship between the expressions,
which simplifies to a specific solution.

What does the equation 5x = 2x tell us about the value of x?

It indicates that the only value satisfying the equation is x = 0.

Is the equation 5x = 2x consistent with a linear function?

Yes, it represents a linear relationship, although in this case, the solution is a single point where x
equals zero.



Additional Resources

Equation

Understanding the Nature of the Relationship: Is It an
Equation, a Function, or an Inequality?

Mathematics is a language that helps us describe the world around us, from the simplest daily
calculations to complex scientific phenomena. When analyzing a mathematical expression like 5x =
2x + 9, it's crucial to identify what kind of relationship it represents. Is it an equation, a function, or an
inequality? Each classification carries its own significance, properties, and uses. In this detailed
exploration, we will dissect the given expression to understand its nature, implications, and how it fits
into broader mathematical concepts.

Breaking Down the Expression: The Given Equation

Before diving into classifications, let's understand the expression itself:
" plaintext

5x=2x+9

This is a linear algebraic expression involving the variable x. Its structure suggests an equality
relationship between two algebraic expressions. To analyze further, we should consider how to
manipulate and interpret this expression.

What Is an Equation?

Definition and Characteristics

An equation is a mathematical statement asserting the equality of two expressions. It contains one or
more variables and an equality sign (=). The main purpose of an equation is to find the values of the
variables that make the statement true.

Key features of an equation:



- Contains an equal sign (=)

- Represents a relationship of equality between two expressions
- Often used to solve for variables

- Has solutions or a set of solutions that satisfy the equality

Applying to Our Expression

The given expression 5x = 2x + 9 is explicitly stating that the value of 5x is equal to the value of 2x +
9. Since it involves an equality sign, it qualifies as an equation. The goal is to determine what specific
value(s) of x satisfy this equality.

Solving the Equation

To understand the nature of this equation, let's solve for x:
" plaintext

5x=2x+ 9

Subtract 2x from both sides:
" plaintext

5x-2x =9

Simplify:

" plaintext

3x=9

Divide both sides by 3:

" plaintext

X =3

Solution: The value x = 3 makes the statement true. This confirms that the original expression is a
valid equation with a specific solution.

Is It a Function?



Definition of a Function

A function is a relation that assigns exactly one output (or value) to each input (or element from the
domain). Formally, a function f maps elements x in the domain to elements f(x) in the codomain.

Characteristics of a function:
- Every input has exactly one output

- Can be represented using an equation, graph, or table
- Often described as "x maps to f(x)"

Does Our Expression Represent a Function?

The expression 5x = 2x + 9 itself is not a function but an equation relating x to a condition that must
be satisfied. However, if we consider the relation x - y, where y = 5x, then y = 5x is a function
because for each x, there is exactly one y.

Alternatively, if we rearranged the original equation to express x in terms of some y, or vice versa, it
could be part of a functional relationship.

For example:

- The relation y = 5x is a function (linear, passes the vertical line test)
- The equation 5x = 2x + 9 is an algebraic statement used to find x, not a function per se

Conclusion: The original expression is not, by itself, a function. It's an equation that can be used to
define a specific value of x. To interpret a relationship as a function, we need to see how x relates to
another variable or how x determines an output.

Is It an Inequality?

Definition of an Inequality

An inequality compares two expressions using symbols such as:

<" (less than)
<" (less than or equal to)
- '>" (greater than)
=" (greater than or equal to)
#  (not equal to)

It indicates a relationship where one expression is either less than, greater than, or not equal to the



other, but not necessarily equal.

Does Our Expression Qualify as an Inequality?

Since 5x = 2x + 9 involves an equal sign, it is explicitly an equation rather than an inequality. An
inequality would look like:

" plaintext
5x > 2x + 9

or

" plaintext
5x=2x + 9

Our given expression does not contain any inequality symbols; therefore, it is not an inequality.

Summary: Classifying the Expression

| Classification | Explanation | Does the Expression Fit? |

| Equation | Asserts equality between two expressions | Yes, it contains an '=' sign and states equality
I

| Function | A relation assigning exactly one output to each input | Not inherently a function; it can
define a function if rearranged appropriately |

| Inequality | Uses "<*, ">", "<, "=, or "#  to compare expressions | No, because it uses '=" |

Final verdict: The expression 5x = 2x + 9 is primarily an equation. It is used to find specific values of x
that satisfy the relationship of equality.

Broader Implications and Applications

Understanding the classification of this expression is not just an academic exercise; it has practical
implications:

- In solving real-world problems: Equations are used to find unknown quantities, such as in physics
(calculating speed or force), economics (determining equilibrium points), and engineering.

- In graphing: Recognizing that an equation defines a line (linear function) helps in visualizing
relationships.



- In advanced mathematics: Classifying relationships helps in understanding functions, inequalities,
systems of equations, and more complex structures.

Conclusion: The Significance of Proper Classification

In the realm of mathematics, correctly identifying whether a relationship is an equation, a function, or
an inequality is fundamental to problem-solving and deeper understanding. The expression 5x = 2x +
9 exemplifies an equation, serving as a tool to find a specific solution (x = 3) that satisfies the
equality. While it isn’t, by itself, a function or an inequality, it can be viewed as part of larger
relationships or functions when expressed differently.

Recognizing these distinctions enhances mathematical literacy, allowing students, educators, and
professionals to communicate ideas clearly, solve problems efficiently, and apply mathematical
concepts effectively across disciplines.

In essence, this algebraic statement embodies the core of solving for unknowns, illustrating the vital
role equations play in connecting variables and expressing relationships in a precise, solvable format.
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