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Understanding how to solve systems of equations algebraically is a fundamental skill in mathematics,
especially in algebra. These techniques allow us to find the values of variables that satisfy multiple
equations simultaneously. In particular, combining equations to eliminate variables is an efficient
method for solving systems, especially when dealing with linear equations. This article provides a
detailed, step-by-step guide to solving a specific system algebraically, illustrating the methods
involved and offering tips to master this essential skill.

Introduction to Systems of Equations

A system of equations consists of two or more equations with the same set of variables. The solutions
to the system are the points where the equations intersect, meaning the values of variables that
satisfy all equations at once.

For example, consider the system:

\[
\begin{cases}
ax + by = c\\
dx +ey=f
\end{cases}
\]

The goal is to find values of \( x \) and \( y \) that satisfy both equations simultaneously.

The Given System of Equations

Let's examine the specific system provided:

\[

\begin{cases}

3x -y = 0 \quad \text{(Equation 1)} \\
5x + 2y = 22 \quad \text{(Equation 2)}



\end{cases}
\]

Note: The original problem appears to have a typo or formatting issue in the first equation, written as
"3x-y=0 5x + 2y=22". It's reasonable to interpret it as two separate equations:

1.\(3x-y=0)\)
2.\(5x +2y =22\

The task is to solve this system algebraically and then combine the two equations to find the solution.

Step-by-Step Solution: Solving the System
Algebraically

To solve the system, we typically use substitution or elimination methods. Here, the elimination
method is particularly effective because the equations are already in a format conducive to
elimination.

Step 1: Write down the equations

\[

\begin{cases}

3x -y =0\quad (1) \\
5x + 2y = 22 \quad (2)
\end{cases}

\]

Step 2: Solve one equation for one variable

Equation (1):\(3x-y =01)
Solve for \(y \):
\[

y = 3X
\]

Step 3: Substitute into the second equation

Replace \( y \) in Equation (2):



\[
5x + 2(3x) = 22
\]

Simplify:

\[
5x + 6x = 22

\]

\[
11x = 22

\]

Solve for \( x \):

\[
x =\frac{22}{11} =2
\]

Step 4: Find the corresponding \( y \) value

Recall \(y = 3x\):

\[
y=3\times2 =6
\]

Result:

The solution to the system is:

\[

\boxed{
x=2,\quady =6
}

\]

Combining the Two Equations

The phrase "Part Il: Combine The Two" suggests a focus on combining equations to analyze or verify
the solution. Here, combining can refer to either adding, subtracting, or manipulating equations to
reveal relationships or check consistency.



Method 1: Adding the Equations

Adding Equations (1) and (2):

\[
(3x-y)+ (5x + 2y) =0+ 22
\]

Simplify:

\[
3X + 5x -y + 2y =22
\]

\[
8x +y =22
\]

Now, substitute \( y = 3x\):

\[
8x + 3x =22

\]

\[

11x = 22
\]

\[

X=2

\]

And \(y = 3x = 6\), consistent with previous findings.

Method 2: Subtracting the Equations

Subtract Equation (1) from Equation (2):

\[
(5x +2y)-(3x-y)=22-0
\]

Simplify:
\[

5x + 2y -3x +y =22
\]



\[
(5x - 3x) + (2y + y) = 22
\]

\[
2X + 3y = 22
\]

Substitute \(y = 3x\):

\[
2X + 3(3x) = 22
\]

\[
2X + 9x = 22

\]

\[
11x = 22

\]
\[
X=2

\]

And again, \(y = 6\).

Understanding the Significance of Combining
Equations

Combining equations enhances our understanding of the system's structure and solution. It helps
verify solutions and explore relationships between variables. Here are some key points:

- Verification: Combining equations can confirm that the solutions satisfy all original equations.
- Elimination: Strategic addition or subtraction can eliminate variables, simplifying the system.

- Insight: Combining equations reveals dependencies and can help analyze the nature of solutions
(unique, infinite, or none).

Additional Methods for Solving Systems of Equations

While substitution and elimination are common, other methods include:



Graphical Method

Plotting both equations on a coordinate plane to find the intersection point visually.

Matrix Method (Using Cramer's Rule)

Representing the system in matrix form and solving using determinants.

Using Technology

Employing graphing calculators or algebra software for quick solutions.

Practical Applications of Solving Systems of Equations

Understanding how to solve systems algebraically has numerous real-world applications, such as:

- Economics: Modeling supply and demand or cost-profit analyses.

- Physics: Solving for multiple variables in motion or force problems.
- Engineering: Circuit analysis involving multiple equations.

- Computer Science: Algorithm design and optimization problems.

Tips for Mastering Algebraic Systems of Equations

- Always check your solutions by substituting back into original equations.

- Be systematic: write equations clearly, solve step-by-step.

- Practice different methods to find the one most comfortable for you.

- Understand the concepts behind each method rather than memorizing procedures.
- Use technology as a supplementary tool for verification.

Conclusion

Solving systems of equations algebraically, as demonstrated with the example \( 3x -y = 0\) and \(
5x + 2y = 22)\), involves strategic manipulation such as substitution and elimination. Combining
equations not only assists in solving but also offers deeper insights into the relationships between



variables. Whether through addition, subtraction, or substitution, mastering these techniques is vital
for tackling complex problems across various fields.

By practicing these methods and understanding their logic, students and professionals can
confidently analyze systems of equations, verify solutions, and apply these skills to real-world
scenarios. Remember, algebraic problem-solving is a powerful tool that opens the door to
understanding the interconnectedness of variables within mathematical models.

Keywords: systems of equations, algebraic solutions, elimination method, substitution method,
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Frequently Asked Questions

How do you solve the system of equations 3x -y = 0 and 5x +
2y = 22 algebraically?

To solve the system algebraically, you can use substitution or elimination. For example, from the first
equation 3x -y = 0, express y as y = 3x. Substitute into the second: 5x + 2(3x) = 22, simplifying to
5x + 6x = 22, s0 11x = 22, giving x = 2. Theny = 3(2) = 6.

What is the solution to the system of equations 3x - y = 0 and
5x + 2y = 22?

The solution is x = 2 and y = 6, obtained by substituting y = 3x into the second equation and solving
for x, then back-substituting to find y.

Can you explain the step-by-step process to combine these
two equations algebraically?

Yes. First, solve one equation for one variable, e.g., y = 3x from the first. Then substitute this into the
second equation: 5x + 2(3x) = 22. Simplify and solve for x, resulting in x = 2. Finally, substitute x
back intoy = 3xto findy = 6.

What methods can be used to solve the system 3x -y = 0 and
5x + 2y = 22?

The primary methods are substitution, where you solve one equation for a variable and substitute into
the other, and elimination, where you add or subtract equations to eliminate a variable. In this case,
substitution is straightforward.

How does combining equations help in solving systems



algebraically?

Combining equations allows you to eliminate one variable, reducing the system to a single-variable
equation that can be solved directly, then substituting back to find the other variable.

What is the importance of solving systems of equations
algebraically in real-world applications?

Solving systems algebraically helps in accurately modeling and solving real-world problems involving
multiple variables, such as budgeting, engineering designs, and optimization tasks, where precise
solutions are essential.

Additional Resources
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Introduction

In the realm of algebra, systems of linear equations serve as foundational tools that allow students
and professionals alike to analyze complex relationships between multiple variables. Solving such
systems algebraically not only enhances critical thinking but also sharpens problem-solving skills
essential for various scientific, engineering, and mathematical applications. Today, we explore a
specific pair of equations, demonstrating how to methodically approach their solution and how to
combine the two to uncover the values of the unknowns. This article aims to provide a
comprehensive, reader-friendly guide to solving the given system algebraically, highlighting key
techniques and underlying principles.

Understanding the System of Equations
The system under consideration consists of two linear equations:

1.3x-y=0.5
2.5x + 2y =22

At a glance, these equations represent straight lines in a two-dimensional plane. The solution to the
system corresponds to the point(s) where these lines intersect — that is, the values of x and y that
satisfy both equations simultaneously.

The challenge is to find these values using algebraic methods, such as substitution or elimination,
rather than graphical methods, which, while useful for visualization, lack precision for exact solutions.



Step 1: Simplify and Prepare Equations
Before beginning the solving process, it's helpful to organize the equations for clarity:

- Equation 1: 3x -y = 0.5
- Equation 2: 5x + 2y = 22

Our goal is to manipulate these equations to isolate one variable and substitute into the other,
thereby reducing the system to a single-variable equation.

Step 2: Choose an Elimination or Substitution Strategy

Substitution Method is often preferable when one equation can easily be rearranged to express one
variable in terms of the other.

Elimination Method is efficient when coefficients of one variable are the same or additive inverses.

Given the equations, substitution appears straightforward because Equation 1 can be easily
rearranged fory:

\[y=3x-0.5\]

This expression can then be substituted into Equation 2, eliminating y and allowing us to solve for x.

Step 3: Substitution and Solving for \( x\)
Starting with the rearranged form of Equation 1:
\[y=3x-0.5\]

Substitute this into Equation 2:

\[ 5x + 2(3x - 0.5) = 22\]

Expand the expression:

\[ 5x + 6x -1 =221\]

Combine like terms:

\[ 11x-1=221\]

Add 1 to both sides:

\[ 11x = 23 \]

Divide both sides by 11:



\[ x =\frac{23}{11}\]
which simplifies approximately to:

\[ x \approx 2.09 \]

Step 4: Solve for\(y\)

Now, substitute \( x = \frac{23}{11} \) back into the expression for y:
\[y=3x-0.5\]

Expressed with the fraction:

\[ y = 3\times \frac{23}{11} - \frac{1}{2} \]

Calculate:

\L'y = \frac{69}{11} - \frac{1}{2} \]

To combine these, find a common denominator, which is 22:
\['y = \frac{138}{22} - \frac{11}{22} \]

Subtract:

\[y = \frac{127}{22}\]

which simplifies to approximately:

\[ y \approx 5.77 \]

Final Solution:
The solution to the system is:

\[
x = \frac{23}{11} \quad \text{and} \quad y = \frac{127}{22}
\]

or approximately:

\[
x \approx 2.09, \quad y \approx 5.77

\]

This pair of values satisfies both equations exactly, confirming the intersection point of the lines.



Part Il: Combining the Two Equations

While solving algebraically provides precise solutions for each variable, combining the equations
offers deeper insights into their relationship. By manipulating the equations and synthesizing their
information, we can analyze the system's behavior more comprehensively.

Why Combine Equations?

- To derive a single equation involving only one variable.

- To eliminate redundancy and verify the solution.
- To analyze properties like consistency or dependence.

Step 1: Multiply Equations to Equalize Coefficients

To combine the two equations effectively, we might aim to eliminate y by making the coefficients of y
equal in magnitude.

Equation 1:
\[3x-y=0.5\]
Equation 2:

\[ 5% + 2y = 22 \]
Multiply Equation 1 by 2:

\[ 2(3x -y) = 2 \times 0.5 \]
\[ 6x - 2y = 1\]

Now, the modified Equation 1 and Equation 2 are:

-\(6x-2y =1\
-\(5x + 2y =22))

Add these two equations:

\[ (6X + 5x) + (-2y + 2y) =1 + 22\]
\[ 11x + 0 = 23 \]

Solve for \( x \):
\[ x = \frac{23}{11} \]
which matches our previous solution.

This demonstrates that combining the equations confirms the earlier solution and shows their



consistency.

Step 2: Derive a Single Equation

Alternatively, subtract Equation 2 from the modified Equation 1:
\[ (6x - 2y) - (5x + 2y) =1-221\]

Simplify:

\[ 6x - 2y - 5x - 2y = -21\]

\[ (6x - 5%) + (-2y - 2y) = -21\]

\[ x -4y =-211\]

Now, express \( x \) in terms of \( y \):

\[ x =-21 +4y\]

Recall from earlier that \( y = 3x - 0.5\). Substitute the expression for \( x'\) into this:
\[y =3(-21 + 4y) - 0.5\]

\[y=-63+12y-0.5\]

\[y-12y =-63-0.5\]

\[ -11y = -63.5\]

\[y = \frac{63.5}{11}\]

Expressed as a fraction:

\[y = \frac{127}{22}\]

which again aligns with previous calculations.

Substitute back to find \( x \):

\[ x =-21 + 4 \times \frac{127} {22} \]

Calculate:

\[ 4 \times \frac{127}{22} = \frac{508}{22} = \frac{254}{11} \]
Express \( -21) as a fraction with denominator 11:

\[ -21 = -\frac{231}{11}\]

Add:

\[ x = \frac{231}{11} + \frac{254} {11} = \frac{23}{11} \]

Again, the same solution confirms the consistency and correctness of the algebraic approach.



Broader Implications and Applications

Understanding how to algebraically solve systems of linear equations has profound implications
across disciplines:

- Engineering: Analyzing circuit networks with multiple variables.

- Economics: Modeling supply and demand with multiple factors.

- Physics: Solving simultaneous equations in mechanics or electromagnetism.

- Computer Science: Algorithms involving linear algebra in graphics and data processing.

Mastering these techniques makes it easier to tackle real-world problems involving multiple
interconnected variables, especially when graphical methods are impractical or imprecise.

Conclusion

Solving systems of equations algebraically involves a systematic approach—choosing the right
method, manipulating equations carefully, and verifying solutions through substitution or
combination. In this case, both substitution and combination confirmed that:

\[
x = \frac{23}{11} \quad \text{and} \quad y = \frac{127}{22}
\]

are the precise solutions, with approximate decimal equivalents aiding intuition.

The process underscores the importance of algebraic manipulation, which forms the backbone of
analytical reasoning in mathematics. Whether applied in academic settings or in practical scenarios,
these methods empower individuals to decode complex relationships and derive meaningful insights
from multiple interconnected equations.

As systems grow more complex, the principles demonstrated here—precise manipulation, verification,
and combining equations—remain fundamental, guiding problem-solvers toward clarity and accuracy
in their analyses.
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