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When faced with solving systems of equations, understanding the properties that justify each step is
crucial for both accuracy and clarity. The system given appears to be:

2x + 4y = 6

3x + 2y = 1

Before diving into the solution, it's important to recognize the properties involved in manipulating
these equations. These include the properties of real numbers, the distributive property, the
associative and commutative properties, and the properties related to equality such as addition and
multiplication properties of equality. This article explores these properties in depth, illustrating how
they justify each step taken to solve the system.

Understanding the System of Equations

Rewriting the Equations Clearly

Given the original equations:

2x + 4y = 6

3x + 2y = 1

Our goal is to find the values of x and y that satisfy both equations simultaneously. To do this, we
often use algebraic methods like substitution or elimination, and each step relies on certain



properties of numbers and equality.

Key Properties Justifying Steps in Solving the System

1. Addition and Subtraction Properties of Equality

The addition and subtraction properties of equality allow us to add or subtract the same quantity
from both sides of an equation without altering its truth value. They are fundamental when
manipulating equations to isolate variables.

Addition Property of Equality: If a = b, then a + c = b + c.

Subtraction Property of Equality: If a = b, then a - c = b - c.

2. Multiplication and Division Properties of Equality

Multiplying or dividing both sides of an equation by a non-zero number preserves equality, which is
essential for solving for a variable.

Multiplication Property of Equality: If a = b, then ac = bc, provided c ≠ 0.

Division Property of Equality: If a = b and c ≠ 0, then a / c = b / c.

3. Distributive Property

The distributive property allows us to expand expressions like a(b + c) into ab + ac, or to factor
expressions during simplification. It is often used to clear parentheses or to combine like terms.

Distributive Property: a(b + c) = ab + ac.



4. Commutative Property

This property states that the order of numbers can be changed when adding or multiplying without
affecting the result.

Commutative Property of Addition: a + b = b + a.

Commutative Property of Multiplication: ab = ba.

5. Associative Property

The associative property allows us to regroup terms when adding or multiplying without changing
the result.

Associative Property of Addition: (a + b) + c = a + (b + c).

Associative Property of Multiplication: (ab)c = a(bc).

Applying These Properties Step-by-Step to Solve the
System

Step 1: Simplify the Equations if Necessary

The first step involves ensuring the equations are in a standard form. In this case, the equations are
already simplified:

2x + 4y = 6

3x + 2y = 1

Step 2: Decide on the Method — Elimination or Substitution



Choosing the elimination method is often straightforward here because the coefficients of y are
similar after some adjustments. Alternatively, substitution might be used if one equation is easily
solved for a variable.

Step 3: Use Multiplication to Align Coefficients (Elimination
Method)

To eliminate one variable, we can manipulate the equations so that the coefficients of y are
opposites. For example, multiply the first equation by 1 and the second by 2:

Multiply equation 1 by 1 (no change): 2x + 4y = 61.

Multiply equation 2 by 2: 6x + 4y = 22.

Justification: Using the multiplication property of equality, multiplying both sides of an equation by
1 or 2 preserves equality. This step prepares the equations for elimination by creating identical
coefficients in y.

Step 4: Subtract Equations to Eliminate y

Subtract the first from the second:

(6x + 4y) - (2x + 4y) = 2 - 6

Applying the subtraction property of equality, we subtract corresponding sides:

6x - 2x = 4x

4y - 4y = 0

2 - 6 = -4

Resulting in:

4x = -4



Justification: The subtraction property of equality ensures the equation remains true when
subtracting equal expressions from both sides.

Step 5: Solve for x

Divide both sides by 4:

x = -4 / 4 = -1

Justification: The division property of equality is used here; dividing both sides by 4 (a non-zero
number) maintains the equality.

Step 6: Substitute x back into one of the original equations to
find y

Using the second original equation:

3x + 2y = 1

3(-1) + 2y = 1

Simplify:

-3 + 2y = 1

Apply the addition property of equality to add 3 to both sides:

2y = 1 + 3 = 4

Finally, divide both sides by 2:

y = 4 / 2 = 2

Solution: x = -1 and y = 2.



Summary of Properties Used in the Solution

Multiplication Property of Equality: Used to align coefficients for elimination.

Subtraction Property of Equality: Used to eliminate a variable.

Division Property of Equality: To solve for the variable after elimination.

Addition Property of Equality: When isolating y after substitution.

Conclusion

In solving systems of linear equations, a clear understanding of the properties of real numbers and
equality is vital. Each step in the elimination method relies on properties such as addition,
subtraction, multiplication, and division properties of equality, as well as the distributive,
commutative, and associative properties. Recognizing these properties not only justifies each
algebraic manipulation but also ensures the process is logical, valid, and transparent.

Whenever you approach a system of equations, remember to think about these properties and how
they enable you to perform necessary algebraic steps confidently. Mastering these concepts is
essential for solving more complex systems and developing a strong foundation in algebra.

Frequently Asked Questions

What properties justify the steps taken to solve the system of
equations 2x + 4y = 6 and 3x + 2y = 1?
The properties include the Addition and Subtraction Properties of Equality, which allow combining
or eliminating variables; the Multiplication Property of Equality, used to align coefficients; and the
Substitution Property, if substitution is involved. These properties ensure the steps are valid in
solving the system.

Why is the elimination method justified when solving the
system 2x + 4y = 6 and 3x + 2y = 1?
Because it relies on the Addition and Subtraction Properties of Equality, which permit adding or
subtracting equations to eliminate a variable, maintaining the equality and validity of the solutions.



Which property justifies multiplying an entire equation by a
constant in this system?
The Multiplication Property of Equality, which states that multiplying both sides of an equation by
the same non-zero number preserves the equality.

How does the substitution method adhere to mathematical
properties in solving these equations?
It relies on the Substitution Property of Equality, which states that if two expressions are equal, then
one can be substituted for the other within an equation or expression.

Are the steps taken to solve the system consistent with the
properties of equality?
Yes, the steps are consistent because they use properties such as addition, subtraction,
multiplication, and substitution of equal quantities, which are valid operations in algebra.

What property allows us to solve for one variable and
substitute it into the other equation?
The Substitution Property of Equality, which allows replacing a variable with its equivalent
expression derived from another equation.

Is the distributive property involved in solving this system?
It may be involved if the equations require expanding expressions, but in this case, the primary
properties are addition, subtraction, multiplication, and substitution.

Why is it important to follow properties of equality when
solving systems algebraically?
Because these properties ensure each step maintains the correctness of the solution, leading to valid
and reliable results.

Can the properties used in solving the system be applied in
different methods like graphing?
While the properties underpin algebraic methods, their conceptual basis also supports
understanding solutions graphically, such as understanding how equations represent lines and how
intersections are found.

What is the significance of understanding properties when
solving systems algebraically?
Understanding properties helps ensure correct application of operations, enhances problem-solving



skills, and provides clarity on why each step in solving the system is valid.

Additional Resources
I Really Need Help, Pls Help. :) Which Properties Justify The Steps Taken To Solve The System? {2x
+ 4y = 6, 3x + 2y = 1} — A Deep Dive into the Algebraic Foundations

In the realm of algebra, solving systems of equations is a fundamental skill that underpins much of
higher mathematics, engineering, and applied sciences. The problem at hand, represented by the
system:

\[
\begin{cases}
2x + 4y = 6 \\
3x + 2y = 1
\end{cases}
\]

may appear straightforward at first glance, but a thorough understanding of the properties that
justify each step taken to find its solution reveals the beauty and rigor behind algebraic reasoning.
This article explores the properties involved in solving such a system, elucidating the logical
foundation of the methods used and presenting a comprehensive analysis suitable for both educators
and students seeking clarity.

---

Understanding the System and Its Components

Before delving into the properties, it’s essential to comprehend what the system represents and the
goal of solving it.

The System

\[
\begin{cases}
2x + 4y = 6 \quad (1) \\
3x + 2y = 1 \quad (2)
\end{cases}
\]

This is a linear system in two variables, \(x\) and \(y\). The solutions are pairs \((x, y)\) that satisfy
both equations simultaneously.

The Objective

Find the specific values of \(x\) and \(y\) that satisfy both equations, thus pinpointing the intersection
point(s) of the lines represented by the equations.

---



The Underlying Properties Justifying Solution Steps

Solving the system involves applying algebraic methods such as substitution, elimination, or
graphing. Each step relies on fundamental properties of real numbers and algebra. Here, we analyze
the properties that justify each step.

1. Addition and Subtraction Properties of Equality

Why they are used: To eliminate variables and solve for one variable at a time.

Description:
- Addition Property: If \(a = b\), then \(a + c = b + c\).
- Subtraction Property: If \(a = b\), then \(a - c = b - c\).

Application in solving:
Suppose we multiply the equations to align coefficients of \(x\) or \(y\), then subtract or add
equations to eliminate a variable. This relies on the property that adding or subtracting equal
quantities from equal quantities preserves equality.

2. Multiplication Property of Equality

Why it is used: To manipulate coefficients for elimination or substitution.

Description:
- If \(a = b\), then \(ka = kb\) for any real number \(k\).

Application in solving:
Multiplying an entire equation by a non-zero scalar to match coefficients across equations,
facilitating elimination.

3. Transitive Property of Equality

Why it is used: To substitute equivalent expressions.

Description:
- If \(a = b\) and \(b = c\), then \(a = c\).

Application in solving:
Expressing one variable in terms of another and substituting back into the other equation relies on
this property.

4. Substitution Property

Why it is used: To reduce the system to a single variable.

Description:
- If \(x = y\), then replacing \(x\) with \(y\) in any expression preserves equality.

Application in solving:
Once an expression for one variable is obtained, it replaces that variable in the other equation,
simplifying the problem.



5. Properties of Linear Equations and Coefficients

Why they are used: To understand the relationship between equations.

Description:
- The coefficients determine the slopes and intercepts of the lines.

Application in solving:
Recognizing the coefficients allows choosing the most effective method (substitution, elimination,
graphing).

---

Step-by-Step Solution and Theoretical Justification

Let’s now examine the process of solving the system, highlighting the properties at each step.

Step 1: Simplify the System

Observe that the first equation can be simplified by dividing through by 2:

\[
2x + 4y = 6 \implies x + 2y = 3
\]

Property used:
- Division Property of Equality: Dividing both sides of an equation by a non-zero number preserves
equality.

This step simplifies the coefficients, making subsequent steps clearer.

---

Step 2: Use Substitution or Elimination

We opt for substitution here.

From the simplified first equation:

\[
x + 2y = 3 \implies x = 3 - 2y
\]

Property used:
- Substitution Property: If \(x + 2y = 3\), then \(x = 3 - 2y\).

Step 3: Substitute into the Second Equation

Substitute \(x = 3 - 2y\) into the second original equation:

\[



3x + 2y = 1
\]

becomes:

\[
3(3 - 2y) + 2y = 1
\]

which simplifies to:

\[
9 - 6y + 2y = 1
\]

Properties used:
- Substitution Property: Substituting the expression for \(x\).
- Distributive Property: Expanding \(3(3 - 2y)\).

Step 4: Solve for \(y\)

Combine like terms:

\[
9 - 4y = 1
\]

Subtract 9 from both sides:

\[
-4y = 1 - 9 = -8
\]

Divide both sides by \(-4\):

\[
y = \frac{-8}{-4} = 2
\]

Properties used:
- Addition and Subtraction Properties of Equality: To isolate the term with \(y\).
- Division Property of Equality: To solve for \(y\).

Step 5: Back-Substitute to Find \(x\)

Recall:

\[
x = 3 - 2y
\]



Substitute \(y = 2\):

\[
x = 3 - 2(2) = 3 - 4 = -1
\]

Properties used:
- Substitution Property: To find \(x\).

---

Validating the Solution

To confirm the solution \((x, y) = (-1, 2)\) is valid, substitute into both original equations:

- Equation (1):

\[
2(-1) + 4(2) = -2 + 8 = 6 \quad \checkmark
\]

- Equation (2):

\[
3(-1) + 2(2) = -3 + 4 = 1 \quad \checkmark
\]

Since both are satisfied, the solution is consistent with the properties of equality and the methods
used.

---

Broader Implications and Alternative Methods

While substitution was used here, other methods like elimination or graphing are equally valid, each
justified by similar properties.

Elimination Method Justification

- Multiplication Property of Equality: To align coefficients for elimination.
- Addition Property of Equality: To add equations and eliminate variables.

Graphical Method

- Relies on the properties of lines and coordinate geometry, with the intersection point representing
the solution.

---

Real-World Applications and Significance



Understanding the properties that justify these steps is crucial in disciplines where systems of
equations model real phenomena—physics, economics, engineering, and computer science. For
example:

- Engineering: Designing systems where multiple constraints intersect.
- Economics: Solving for equilibrium points in supply and demand models.
- Computer Science: Algorithms involving linear programming.

The robustness of these properties ensures that solutions are valid, consistent, and reliable.

---

Summary: The Algebraic Pillars Behind Solving Systems

The solution process to the system:

\[
\begin{cases}
2x + 4y = 6 \\
3x + 2y = 1
\end{cases}
\]

is underpinned by fundamental algebraic properties:

- Addition and Subtraction Properties: For manipulating equations to eliminate variables.
- Multiplication and Division Properties: For scaling equations without altering solutions.
- Substitution and Transitive Properties: For expressing one variable in terms of another and
substituting back.
- Distributive Property: For expanding expressions.
- Equality Preservation: Ensuring each step maintains the truth of the equations.

By thoroughly understanding these properties, students and practitioners can confidently approach
and solve systems with mathematical rigor, ensuring solutions are not just found but justified.

---

Final Thoughts

The phrase "I Really Need Help, Pls Help. :)" reflects a common plea among learners facing complex
problems. Recognizing that each step in solving a system of equations is justified by well-established
properties provides clarity and confidence. These properties form the backbone of algebraic
reasoning, transforming abstract symbols into concrete solutions and fostering a deeper
appreciation of mathematics' logical structure.

---

In conclusion, the properties justifying the steps taken to solve the system are not merely procedural
rules but foundational principles that ensure the integrity of mathematical reasoning. Mastery of
these properties enables one to navigate algebraic challenges with confidence, transforming
confusion into clarity and helping students and professionals alike to "really need help" into "really



understanding."

I Really Need Help Pls Help Which Properties Justify The
Steps Taken To Solve The System 2x4y 63x 2y 1drag

I Really Need Help Pls Help Which Properties Justify The Steps Taken To Solve The System 2x4y 63x
2y 1drag

Related Articles
10/A Part Of The Implementation Of The LC-3 Architecture Is Shown In The Following
Diagram.a. What Information
The ________ View Of Social Responsibility Is That Managers Today Are Employees With A
Primary Responsibility
Match Each Function To Its Inverse.A. Y= 4x-7 B. Y= 7x C. Y= 7x-4 D. Y= X-4. E. Y= X+4. F.
Y= X-4/7 _________1.

Back to Home

https://sip.evo9x.com/ma45/i-really-need-help-pls-help-which-properties-justify-the-steps-taken-to-solve-the-system-2x4y-63x-2y-1drag.pdf
https://sip.evo9x.com/ma45/i-really-need-help-pls-help-which-properties-justify-the-steps-taken-to-solve-the-system-2x4y-63x-2y-1drag.pdf
https://sip.evo9x.com/ma45/10-a-part-of-the-implementation-of-the-lc-3-architecture-is-shown-in-the-following-diagram-a-what-information.pdf
https://sip.evo9x.com/ma45/10-a-part-of-the-implementation-of-the-lc-3-architecture-is-shown-in-the-following-diagram-a-what-information.pdf
https://sip.evo9x.com/ma45/the-view-of-social-responsibility-is-that-managers-today-are-employees-with-a-primary-responsibility.pdf
https://sip.evo9x.com/ma45/the-view-of-social-responsibility-is-that-managers-today-are-employees-with-a-primary-responsibility.pdf
https://sip.evo9x.com/ma45/match-each-function-to-its-inverse-a-y-4x-7-b-y-7x-c-y-7x-4-d-y-x-4-e-y-x-4-f-y-x-4-7-1.pdf
https://sip.evo9x.com/ma45/match-each-function-to-its-inverse-a-y-4x-7-b-y-7x-c-y-7x-4-d-y-x-4-e-y-x-4-f-y-x-4-7-1.pdf
https://sip.evo9x.com

