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For Items 1-4, Determine Whether Each Of The Following Ordered Pairs Is A Solution To The equation

Y = is a common type of problem encountered in algebra and precalculus courses. These exercises

help students develop their skills in evaluating whether specific ordered pairs satisfy a given equation,

which is fundamental for understanding functions, graphing, and solving algebraic equations.

In this article, we will explore how to determine if ordered pairs are solutions to the equation \( y = \)

(assuming the equation is complete and specific in context). We will cover the general approach, step-

by-step methods, and provide detailed examples for each of the items. This comprehensive guide aims

to enhance your understanding and proficiency in solving such problems, enabling you to confidently

analyze similar questions in your coursework.

---

Understanding the Problem: What Does It Mean to Be a

Solution?

Before diving into solving specific items, it is essential to understand what it means for an ordered pair

\((x, y)\) to be a solution to an equation.



Definition of a Solution to an Equation

An ordered pair \((x, y)\) is a solution to an equation if, when the value of \(x\) is substituted into the

equation, the resulting expression simplifies to the value of \(y\). In other words, the pair satisfies the

relationship described by the equation.

For example:

- Given the equation \( y = 2x + 3 \),

- The pair \((1, 5)\) is a solution because substituting \(x=1\) yields:

\[

y = 2(1) + 3 = 2 + 3 = 5

\]

which matches the \(y\)-value in the pair.

Conversely, \((2, 7)\) is also a solution because:

\[

y = 2(2) + 3 = 4 + 3 = 7

\]

but \((3, 8)\) is not a solution because:

\[

2(3) + 3 = 6 + 3 = 9 \neq 8

\]

---



Step-by-Step Approach to Determine if an Ordered Pair Is a

Solution

Here is a systematic method for evaluating whether a specific ordered pair satisfies the given equation:

Step 1: Identify the Equation and the Ordered Pair

- Write down the equation clearly.

- Note the values of \(x\) and \(y\) in the ordered pair.

Step 2: Substitute the \(x\)-value into the equation

- Replace the \(x\) in the equation with the \(x\)-coordinate from the pair.

Step 3: Calculate the right-hand side (RHS) of the equation

- Perform the calculations to find what the \(y\) value should be if the pair is a solution.

Step 4: Compare the calculated \(y\) with the given \(y\)-coordinate

- If both are equal, the ordered pair is a solution.

- If they are not equal, the pair is not a solution.



Step 5: Conclude

- Based on the comparison, state whether the pair is a solution or not.

---

Examples and Application

Let's walk through specific examples to illustrate the process for items 1-4.

Item 1: Determine if \((x, y) = (2, 7)\) is a solution to \( y = 3x + 1

\)

Step 1: Equation: \( y = 3x + 1 \); Pair: \((2,7)\)

Step 2: Substitute \(x=2\):

\[

y = 3(2) + 1 = 6 + 1 = 7

\]

Step 3: The calculated \(y\) matches the \(y\)-coordinate in the pair.

Conclusion: Since the calculated \(y\) equals 7, the ordered pair \((2,7)\) is a solution.

---



Item 2: Determine if \((x, y) = (4, 20)\) is a solution to \( y = 4x + 3

\)

Step 1: Equation: \( y = 4x + 3 \); Pair: \((4,20)\)

Step 2: Substitute \(x=4\):

\[

y = 4(4) + 3 = 16 + 3 = 19

\]

Step 3: The calculated \(y\) is 19, but the pair's \(y\) is 20.

Conclusion: Since 19 ≠ 20, the pair \((4, 20)\) is not a solution.

---

Item 3: Determine if \((x, y) = (-1, 0)\) is a solution to \( y = 2x - 2

\)

Step 1: Equation: \( y = 2x - 2 \); Pair: \((-1, 0)\)

Step 2: Substitute \(x=-1\):

\[

y = 2(-1) - 2 = -2 - 2 = -4

\]

Step 3: The calculated \(y\) is -4, but the pair's \(y\) is 0.



Conclusion: Since -4 ≠ 0, \((-1, 0)\) is not a solution.

---

Item 4: Determine if \((x, y) = (0, -2)\) is a solution to \( y = -x + 2

\)

Step 1: Equation: \( y = -x + 2 \); Pair: \((0, -2)\)

Step 2: Substitute \(x=0\):

\[

y = -0 + 2 = 2

\]

Step 3: The calculated \(y\) is 2, but the pair's \(y\) is -2.

Conclusion: Since 2 ≠ -2, \((0, -2)\) is not a solution.

---

Why Practice Evaluating Ordered Pairs Is Important

Evaluating whether pairs are solutions is not just an academic exercise; it has practical applications

across mathematics and science:

- Graphing Functions: Confirming points that satisfy the function equation helps in plotting accurate

graphs.



- Solving Systems of Equations: Identifying solutions common to multiple equations assists in solving

real-world problems.

- Understanding Relationships: Recognizing solutions helps in understanding how variables relate in

various contexts, such as physics, economics, and engineering.

- Developing Algebraic Skills: Regular practice enhances algebra fluency, critical thinking, and

problem-solving abilities.

---

Additional Tips for Success

- Always double-check your substitution: Make sure to replace variables accurately.

- Perform calculations carefully: Watch out for arithmetic errors.

- Understand the structure of the equation: Recognize if it’s linear, quadratic, or involves other

operations.

- Practice with varied examples: This helps in mastering different types of equations and solutions.

---

Conclusion

Determining whether an ordered pair is a solution to an equation is a fundamental skill in algebra that

lays the groundwork for more advanced mathematical concepts. By following a systematic

approach—substituting the \(x\)-value, calculating the expected \(y\), and comparing—you can efficiently

verify solutions for any given equation.

Remember, practice makes perfect. As you work through more problems, you'll become quicker and

more confident in your ability to evaluate solutions accurately. Whether you're preparing for exams or



applying math to real-life scenarios, this skill is invaluable and widely applicable.

---
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Frequently Asked Questions

Given the equation y = 2x + 3, is the ordered pair (1, 5) a solution?

Yes, because when x=1, y=2(1)+3=5, which matches the y-value.

For the equation y = -x + 4, does the ordered pair (3, 1) satisfy the

equation?

Yes, since when x=3, y=-3+4=1, matching the ordered pair.

In the equation y = 0.5x - 2, is (4, 0) a solution?

Yes, because when x=4, y=0.5(4)-2=2-2=0, which matches the pair.

Check if the ordered pair (-2, 5) satisfies y = 3x + 11.

Yes, since 3(-2)+11=-6+11=5, matching the y-value.

Is the pair (0, 7) a solution to y = 2x + 7?

Yes, because when x=0, y=2(0)+7=7, which matches the y-value.



Does the ordered pair (2, 8) satisfy y = 3x + 2?

Yes, since 3(2)+2=6+2=8, matching the y-value.

For y = -2x + 6, is the pair (3, 0) a solution?

Yes, because when x=3, y=-2(3)+6=-6+6=0, which matches the y-value.

Check if (1, 4) is a solution to y = 3x + 1.

Yes, since 3(1)+1=3+1=4, matching the y-value.

Is the ordered pair (-1, 1) a solution to y = -x + 0?

Yes, because -(-1)+0=1+0=1, which matches the y-value.

Additional Resources

Determining Whether Ordered Pairs Satisfy an Equation: A Comprehensive Guide

In the realm of algebra and mathematical analysis, understanding how to verify whether a given

ordered pair is a solution to a specific equation is fundamental. This process not only reinforces the

conceptual grasp of functions and relations but also hones problem-solving skills essential for higher-

level mathematics. When presented with an equation such as \( y = \) (with a specific expression or

constant), the task often involves testing various ordered pairs to confirm their validity within that

equation. This article offers an in-depth exploration of this process, focusing on items 1-4, and

provides a structured, analytical approach to assessing solutions. We will delve into the significance of

ordered pairs, the step-by-step methodology for testing them, and the importance of detailed

reasoning, all within a clear, journalistic review style.



Understanding the Concept of a Solution to an Equation

What Is an Ordered Pair?

An ordered pair, denoted as \((x, y)\), is a fundamental concept in coordinate geometry representing a

point on the Cartesian plane. The first element, \(x\), is called the abscissa, and the second, \(y\), is

the ordinate. Together, they specify a unique location in a two-dimensional space.

What Does It Mean for an Ordered Pair to Be a Solution?

When an ordered pair \((x, y)\) is said to be a solution to an equation such as \( y = f(x) \), it means

that substituting the \(x\)-value into the right side of the equation yields the corresponding \(y\)-value. In

other words, the pair satisfies the relationship expressed by the equation. This concept is foundational

because it connects algebraic expressions with geometric points, enabling visualization and analysis of

functions and relations.

The Methodology for Determining Solutions

Step 1: Identify the Equation and the Given Ordered Pairs

Begin by clearly understanding the specific equation under investigation. For example, if the equation

is \( y = 2x + 3 \), note this form and the relation it models. Then, examine each ordered pair provided,

such as \((x_1, y_1)\), \((x_2, y_2)\), etc.

Step 2: Substitute the \(x\)-value into the Equation

For each ordered pair, replace the \(x\) in the equation with the \(x\)-coordinate of the pair. This step

involves straightforward algebraic substitution:



\[

\text{Compute } y_{computed} = f(x)

\]

where \(f(x)\) is the right side of the equation.

Step 3: Compare the Result with the Given \(y\)-value

After calculating \(f(x)\), compare this value with the \(y\)-coordinate provided in the ordered pair:

- If \(f(x) = y\), then the pair is a solution.

- If \(f(x) \neq y\), then the pair is not a solution.

Step 4: Confirm and Record Your Findings

Document the results for each pair:

- Clearly state whether each pair satisfies the equation.

- Provide the algebraic steps for transparency and understanding.

Applying the Process: An Analytical Breakdown of Items 1-4

To illustrate this methodology, consider four specific items (ordered pairs) tested against a given

equation. While the original prompt does not specify the exact equation or pairs, for the purpose of this

review, let’s assume the equation:

\[

y = 3x - 5

\]

and the ordered pairs:

1. \((2, 1)\)

2. \((0, -5)\)

3. \((-1, -8)\)



4. \((4, 7)\)

We will analyze each item in detail, demonstrating how to apply the substitution process.

Item 1: \((2, 1)\)

- Step 1: The equation is \( y = 3x - 5 \).

- Step 2: Substitute \(x = 2\):

\[

y_{computed} = 3(2) - 5 = 6 - 5 = 1

\]

- Step 3: Compare \( y_{computed} = 1 \) with the given \( y = 1 \):

\[

1 = 1 \quad \text{(True)}

\]

- Result: The ordered pair \((2, 1)\) is a solution because the substitution confirms the equality.

Item 2: \((0, -5)\)

- Step 1: Equation remains \( y = 3x - 5 \).

- Step 2: Substitute \(x = 0\):

\[

y_{computed} = 3(0) - 5 = 0 - 5 = -5

\]

- Step 3: Compare with the provided \( y = -5 \):

\[

-5 = -5 \quad \text{(True)}

\]

- Result: The pair \((0, -5)\) is a solution.



Item 3: \((-1, -8)\)

- Step 1: Same equation.

- Step 2: Substitute \(x = -1\):

\[

y_{computed} = 3(-1) - 5 = -3 - 5 = -8

\]

- Step 3: Compare with \( y = -8 \):

\[

-8 = -8 \quad \text{(True)}

\]

- Result: The pair \((-1, -8)\) is a solution.

Item 4: \((4, 7)\)

- Step 1: Same equation.

- Step 2: Substitute \(x = 4\):

\[

y_{computed} = 3(4) - 5 = 12 - 5 = 7

\]

- Step 3: Compare with \( y = 7 \):

\[

7 = 7 \quad \text{(True)}

\]

- Result: The pair \((4, 7)\) is a solution.

Significance of the Results and Broader Implications

Confirming Solutions and Their Role in Graphing

The process of verifying whether ordered pairs satisfy an equation is crucial in graphing functions and



understanding their behavior. When multiple points satisfy an equation, they collectively form the graph

of the function or relation. This validation process provides the basis for plotting points accurately and

understanding the shape and properties of the graph.

Error Detection and Conceptual Clarification

Testing pairs helps identify misconceptions or errors in problem-solving. For instance, if a student

assumes a pair is a solution without proper substitution, they may draw incorrect conclusions.

Systematic testing reinforces the importance of precise algebraic manipulation and critical thinking.

Extending to Complex Equations

While the example focused on a linear equation, the same principles apply to more complex functions,

including quadratic, exponential, or logarithmic equations. The process involves substitution,

evaluation, and comparison, although the algebra may be more involved.

Educational Value and Skill Development

Engaging with these problems cultivates essential skills:

- Algebraic fluency

- Analytical reasoning

- Attention to detail

- The ability to interpret and verify mathematical relationships

Conclusion: A Systematic Approach to Verifying Solutions

In conclusion, determining whether an ordered pair is a solution to an equation is a fundamental skill in

algebra that combines conceptual understanding with procedural accuracy. The systematic

approach—identifying the equation, substituting the \(x\)-value, calculating the expected \(y\), and

comparing it with the given \(y\)—ensures clarity and correctness. By practicing this process across

various equations and pairs, students and mathematicians alike deepen their comprehension of

functions, relations, and the underlying structure of mathematical expressions.



This analytical process not only enhances problem-solving proficiency but also builds a foundation for

more advanced topics in mathematics, including calculus, linear algebra, and data analysis. Whether

working through classroom exercises or tackling real-world problems, mastering the art of solution

verification remains an essential component of mathematical literacy and critical thinking.
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