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Understanding whether a specific ordered pair (x, y) is a solution to a given system of equations is a
fundamental skill in algebra. This process involves substituting the values of x and y into the
equations and verifying if both equations are satisfied. In this article, we will explore the methods
used to determine solutions to the system of equations, analyze the given equation, and guide you
step-by-step on how to identify which ordered pairs are solutions.

---

Understanding the System of Equations

Before we delve into solving, it is crucial to understand the nature of the equations involved.

The Given Equation
The equation presented is:

4x + 4y = -9Y

At first glance, it appears similar to a linear equation involving variables x and y. However, notice
that the right side contains both the variable y and an uppercase Y, which seems to be a different
variable or possibly a typo. To clarify, let's analyze the possible interpretations:

- Interpretation 1: The uppercase Y on the right side is a typo, and the intended equation is:

4x + 4y = -9y

- Interpretation 2: The uppercase Y is a different variable, meaning the system involves both y and Y
as separate variables.

Given common algebraic conventions and the context, it is most probable that the intended equation
is:

4x + 4y = -9y

This simplifies the problem to a single linear equation involving x and y.

---



Rewriting and Simplifying the Equation

Assuming the equation is:

4x + 4y = -9y

Let's simplify:

- Bring all y terms to one side:

4x + 4y + 9y = 0

- Combine like terms:

4x + (4y + 9y) = 0

4x + 13y = 0

This simplified form allows us to analyze the solutions more straightforwardly.

---

Finding the Solutions to the Equation

The simplified linear equation:

4x + 13y = 0

can be rewritten as:

4x = -13y

or

x = -\frac{13}{4} y

This expresses x in terms of y, indicating that any ordered pair (x, y) satisfying this relation is a
solution.

---



Determining Which Ordered Pairs Are Solutions

Suppose you are provided with a list of ordered pairs, such as:

(0, 0)1.

(1, -\frac{4}{13})2.

(-\frac{13}{4}, 1)3.

(2, -\frac{8}{13})4.

(-\frac{13}{4} \times 2, 2)5.

The goal is to verify which of these pairs satisfy the equation.

Methodology for Verification
The process involves:

Substituting the x and y values into the simplified equation 4x + 13y = 0.1.

Checking if the equation holds true after substitution.2.

---

Step-by-Step Solution Verification

Let's analyze each ordered pair.

1. (0, 0)
- Substitute x = 0, y = 0:

4(0) + 13(0) = 0 + 0 = 0

- Since 0 = 0, the pair (0, 0) satisfies the equation.



2. (1, -\frac{4}{13})
- Substitute x = 1, y = -\(\frac{4}{13}\):

4(1) + 13 \times \left(-\frac{4}{13}\right) = 4 - 4 = 0

- The sum is 0, so (1, -\(\frac{4}{13}\)) is a solution.

3. (-\(\frac{13}{4}\), 1)
- Substitute x = -\(\frac{13}{4}\), y = 1:

4 \times \left(-\frac{13}{4}\right) + 13 \times 1 = -13 + 13 = 0

- Sum is 0, so this ordered pair is a solution.

4. (2, -\(\frac{8}{13}\))
- Substitute x = 2, y = -\(\frac{8}{13}\):

4 \times 2 + 13 \times \left(-\frac{8}{13}\right) = 8 - 8 = 0

- Sum equals 0, meaning this pair is a solution.

5. (-\(\frac{13}{4} \times 2\), 2)
- Calculate x:

x = -\(\frac{13}{4}\) \times 2 = -\(\frac{13 \times 2}{4}\) = -\(\frac{26}{4}\) = -\(\frac{13}{2}\)

- Now, test with y = 2:

4 \times \left(-\frac{13}{2}\right) + 13 \times 2 = -26 + 26 = 0

- Sum is 0, indicating this pair is also a solution.

---

Summary of Solutions

From the above analysis, the ordered pairs:

- (0, 0)
- (1, -\(\frac{4}{13}\))
- (-\(\frac{13}{4}\), 1)
- (2, -\(\frac{8}{13}\))



- (-\(\frac{13}{2}\), 2)

all satisfy the simplified form of the original equation, and thus are solutions to the system.

---

Additional Considerations

Involving Multiple Equations
If your problem involves a system with more than one equation, the process becomes more complex.
You would typically:

- Solve one equation for one variable.
- Substitute this expression into the other equations.
- Find common solutions satisfying all equations simultaneously.

Graphical Interpretation
The solutions to a linear equation like 4x + 13y = 0 form a straight line on the Cartesian plane. Each
ordered pair on this line is a solution.

- Points satisfying the equation lie on the line.
- Graphing the line helps visualize solutions.

Understanding the Role of Variables
It's important to clarify whether the uppercase Y is intended as a different variable or a typo. If it's a
different variable, the system involves two equations:

- 4x + 4y = -9Y
- Additional equations involving Y

In such cases, the solution process involves solving a system of two or more equations with multiple
variables.

---

Practice Problems and Further Exploration

To reinforce your understanding, try solving these practice problems:

Given the equation 4x + 13y = 0, determine if (3, -\(\frac{12}{13}\)) is a solution.1.



Find all solutions for the equation 4x + 13y = 0 when y = 2.2.

Graph the equation 4x + 13y = 0 and identify some solutions visually.3.

If given an ordered pair, develop a step-by-step method to verify whether it satisfies the4.
equation.

---

Conclusion

Determining whether an ordered pair is a solution to a system of equations involves substitution and
verification. In the context of the simplified equation 4x + 13y = 0, solutions are all pairs (x, y) that
satisfy the relation x = -\(\frac{13}{4}\) y. By testing each candidate pair through substitution, you
can confirm which pairs are solutions.

Understanding the structure of linear equations and practicing substitution techniques are essential
skills in algebra, enabling students and learners to analyze more complex systems effectively.
Whether you are solving for specific points or graphing solutions, mastering this process lays a
strong foundation for higher-level mathematics.

Should you encounter more complex systems involving multiple variables and equations, remember
to utilize substitution, elimination, and graphical methods to find solutions efficiently. With
consistent practice, identifying solutions to systems of equations becomes an intuitive and rewarding
part of algebraic problem-solving.

---

Note: Always verify the original problem carefully, especially regarding variable notation, to ensure
accurate interpretation and solution.

Frequently Asked Questions

What are the steps to determine if an ordered pair is a
solution to the system 4x + 4y = -9Y?
First, substitute the x and y values from the ordered pair into the equation. If the resulting
statement is true, the pair is a solution; if not, it isn't.

Is the ordered pair (1, -2) a solution to the system 4x + 4y =
-9Y?
Substitute x=1 and y=-2: 4(1) + 4(-2) = -9(-2). Simplify: 4 - 8 = 18; -4 ≠ 18, so (1, -2) is not a
solution.



How do I verify if (0, 0) satisfies the equation 4x + 4y = -9Y?
Plug in x=0 and y=0: 4(0) + 4(0) = -9(0). Simplify: 0 = 0. Since both sides are equal, (0, 0) is a
solution.

Are all ordered pairs where y = 0 solutions to the equation 4x
+ 4y = -9Y?
Not necessarily. You need to test each specific pair because substituting y=0 gives 4x = 0, meaning
x must also be 0 for the pair to be a solution.

What is the significance of the variable Y in the equation 4x +
4y = -9Y?
Y appears as a variable in the equation, indicating that solutions depend on the value of Y, which
may be given or need to be determined separately.

Can an ordered pair with y= -1 be a solution to 4x + 4y = -9Y?
Yes, but only if the corresponding x and Y values satisfy the equation after substitution. You need to
check specific pairs to confirm.

If Y is known to be 2, how do I find solutions to the system 4x
+ 4y = -9Y?
Substitute Y=2 into the equation: 4x + 4y = -9(2) = -18. Then, solve for x and y to find solutions
satisfying this specific condition.

What types of ordered pairs are typically solutions to linear
equations like 4x + 4y = -9Y?
Solutions are pairs of real numbers (x, y) that satisfy the equation, often forming a line when
graphed, depending on the value of Y if it’s a parameter.
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When tackling systems of equations, one fundamental question often arises: which ordered pairs
satisfy the given equations? This question is central to understanding the solution set of the system,
especially in algebraic contexts that involve multiple variables. Today, we will explore this question
with a specific system of equations: 4x + 4y = -9Y. We will analyze how to determine whether
particular ordered pairs are solutions, explain the underlying principles, and guide you through the
process step-by-step.



---

Understanding the System of Equations

Before diving into solutions, it’s essential to comprehend the structure of the given system. The
equation in question is:

4x + 4y = -9Y

At first glance, it appears to involve variables x, y, and Y. However, the notation suggests a potential
typographical inconsistency: the variable Y appears both as a variable and as part of the equation.
To clarify, we’ll interpret the equation as:

4x + 4y = -9Y

where Y is a variable, possibly uppercase to distinguish it from y, or perhaps a different variable
altogether.

Key points:

- The system involves three variables: x, y, and Y.
- The equation is linear in all variables.
- To determine whether an ordered pair (or triplet) is a solution, we need specific candidate pairs.

---

Clarifying the Variables and the Equation

Given the form of the equation, it’s typical in algebra to consider the variables as:

- x: usually the horizontal coordinate
- y: usually the vertical coordinate
- Y: perhaps another variable, possibly related to y or independent

However, since the problem asks which ordered pairs are solutions, it’s essential to identify the
variables involved in each ordered pair.

Question: Are we evaluating solutions in terms of (x, y), or (x, y, Y)?

Given the phrasing, the most logical approach is that the ordered pairs are in the form (x, y), and the
variable Y is perhaps a parameter or a constant.

Alternatively, Y might be a variable that is equal to y, or perhaps the same as y.

---

Interpreting the Equation: Is Y a Variable or a Constant?

To proceed, consider two possibilities:

1. Y is a variable, independent of x and y:



In this case, the system involves three variables, and solutions are triplets (x, y, Y). To determine
whether a triplet is a solution, substitute the values into the equation and check for equality.

2. Y represents the same variable as y:
If Y is just y written differently, then the equation simplifies to:

4x + 4y = -9y

which simplifies further to:

4x + 4y + 9y = 0
4x + 13y = 0

In this interpretation, the system reduces to a single equation involving x and y, and solutions are
pairs (x, y).

---

Proceeding with the Simplified Interpretation

Given the ambiguity, the most straightforward approach is to interpret Y as y, meaning the equation
becomes:

4x + 4y = -9y

which simplifies as:

4x + 4y + 9y = 0
4x + 13y = 0

This is a linear equation in two variables, and the solutions are all pairs (x, y) satisfying:

4x = -13y

or equivalently,

x = - (13/4) y

This relationship indicates that for any real number y, x is determined accordingly. Hence, the
solution set is all points lying on the line:

x = - (13/4) y

---

Determining Whether Specific Ordered Pairs Are Solutions

Suppose you are given a set of candidate ordered pairs, such as:

- (x, y) = (0, 0)
- (1, -4)



- (-13/4, 1)
- (2, -8)
- (4, 4)

To verify if these points satisfy the equation 4x + 13y = 0, substitute each pair into the equation.

Example 1: (0, 0)
Calculate: 4(0) + 13(0) = 0 + 0 = 0
Since the sum is 0, the point (0, 0) is a solution.

Example 2: (1, -4)
Calculate: 4(1) + 13(-4) = 4 - 52 = -48
Not equal to 0, so not a solution.

Example 3: (-13/4, 1)
Calculate: 4 (-13/4) + 13 1 = -13 + 13 = 0
Equal to 0, so this point is a solution.

Example 4: (2, -8)
Calculate: 4(2) + 13(-8) = 8 - 104 = -96
Not a solution.

Example 5: (4, 4)
Calculate: 4(4) + 13(4) = 16 + 52 = 68
Not a solution.

Summary:

| Ordered Pair | Result of 4x + 13y | Is Solution? |
|----------------|---------------------|--------------|
| (0,0) | 0 | Yes |
| (1, -4) | -48 | No |
| (-13/4, 1) | 0 | Yes |
| (2, -8) | -96 | No |
| (4, 4) | 68 | No |

---

General Approach to Checking Solutions

When working with linear equations like this, the process is straightforward:

1. Identify the equation and simplify if necessary.
2. Substitute the candidate ordered pair into the equation.
3. Calculate the left-hand side (LHS).
4. Compare the LHS with the right-hand side (RHS), which in this case is 0.
5. Determine if the equality holds; if yes, the pair is a solution; if not, it's not a solution.

This process applies uniformly regardless of which specific pairs are tested.

---



Visualizing the Solution Set

Since the equation 4x + 13y = 0 describes a line in the xy-plane, the set of solutions forms an infinite
line. Any point (x, y) on this line satisfies the relationship:

x = - (13/4) y

Plotting this line provides a visual confirmation of the solution set: points on this line are solutions,
while points off the line are not.

---

Extending the Analysis: The Role of Parameters and Constraints

If the original problem involved additional equations or constraints, the solution set could be
restricted further. For instance, if the system had another equation involving x, y, and Y, the solution
set might be limited to an intersection of lines or other geometric shapes.

In this case, with only one equation simplified to 4x + 13y = 0, the solutions are all points along a
specific line. Understanding this helps in solving more complex systems, especially when multiple
equations intersect.

---

Final Thoughts: The Importance of Clarifying Variables

Throughout this analysis, a key takeaway is the importance of clarity regarding variables and
notation. Ambiguities—such as whether Y is a separate variable or the same as y—can significantly
impact the solution process. When approaching such problems:

- Confirm the variables involved.
- Clarify whether variables are independent or related.
- Simplify equations carefully.
- Test candidate solutions systematically.

By adhering to these principles, students and professionals can accurately determine solution sets
and deepen their understanding of algebraic systems.

---

Conclusion

Determining which ordered pairs satisfy a given system of equations requires methodical
substitution and verification. In the specific case of 4x + 4y = -9Y, interpreted as 4x + 13y = 0 when
Y is equivalent to y, solutions lie along a linear relationship between x and y. Points such as (0, 0)
and (-13/4, 1) satisfy this relationship, while others do not.

This process underscores the importance of interpreting equations correctly, simplifying
expressions, and verifying solutions carefully. Mastery of these steps not only helps in solving
specific problems but also builds a solid foundation for tackling more complex systems in algebra
and beyond.



---

Note: Always confirm the variables and their relationships in the original problem to ensure accurate
solutions.
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