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Introduction

When encountering systems of equations in mathematics, students and professionals alike often face
the challenge of finding the unique values of variables that satisfy all equations simultaneously. These
systems are fundamental to numerous fields, including engineering, physics, economics, and
computer science. Understanding how to solve them efficiently is crucial for problem-solving and
analytical thinking.

The specific system of equations we are examining today is:

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

At first glance, this appears straightforward, but it serves as an excellent example to explore various
methods of solving systems of equations. Whether you prefer substitution, elimination, or graphical
methods, each approach offers valuable insights into the relationships between variables.

In this article, we will delve deeply into understanding this system, explore multiple solution
techniques, and provide comprehensive explanations to help you grasp the underlying concepts. We'll
also discuss the significance of the solutions, common pitfalls, and real-life applications of solving
such systems.

---

Understanding Systems of Equations

What Is a System of Equations?

A system of equations consists of two or more equations with the same set of variables. The goal is to
find the values of these variables that satisfy all equations simultaneously. The solutions to the
system can be:

- One unique solution: The equations intersect at a single point.
- Infinite solutions: The equations represent the same line or plane.
- No solution: The equations are parallel or inconsistent.



Types of Systems

Systems can be classified based on their structure:

- Linear systems: Equations where variables are of degree 1 (e.g., \(ax + by = c\))
- Nonlinear systems: Equations involving variables raised to powers other than 1, roots, or other
nonlinear functions.

Our focus is on linear systems, which are typically easier to analyze and solve.

---

The Given System of Equations

Let's restate the system:

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

Notice that Equation 1 explicitly expresses \( y \) in terms of \( x \), making it suitable for substitution
methods.

---

Methods to Solve the System

1. Substitution Method

The substitution method involves solving one equation for one variable and substituting into the
other.

Step-by-step:

- From Equation 1, \( y = 3x \).
- Substitute this into Equation 2:

\[
2x + (3x) = 6
\]

- Simplify:

\[
2x + 3x = 6
\]
\[
5x = 6



\]
\[
x = \frac{6}{5}
\]

- Now, find \( y \):

\[
y = 3x = 3 \times \frac{6}{5} = \frac{18}{5}
\]

Solution:

\[
x = \frac{6}{5}, \quad y = \frac{18}{5}
\]

This point, \(\left(\frac{6}{5}, \frac{18}{5}\right)\), is the unique solution where both equations
intersect.

---

2. Elimination Method

The elimination method involves manipulating equations to eliminate one variable by addition or
subtraction.

Step-by-step:

- Write the system:

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

- To eliminate \( y \), express both equations in standard form:

\[
\begin{cases}
- y + 3x = 0 \\
2x + y = 6
\end{cases}
\]

- Add the two equations:

\[
(- y + 3x) + (2x + y) = 0 + 6



\]

\[
(- y + y) + (3x + 2x) = 6
\]
\[
0 + 5x = 6
\]
\[
x = \frac{6}{5}
\]

- Substitute \( x \) back into Equation 1:

\[
y = 3 \times \frac{6}{5} = \frac{18}{5}
\]

Solution:

\[
x = \frac{6}{5}, \quad y = \frac{18}{5}
\]

The elimination method confirms the solution derived via substitution.

---

3. Graphical Method

Graphing involves plotting both equations on a coordinate plane to observe their intersection point.

- Equation 1: \( y = 3x \)

- This is a straight line passing through the origin with a slope of 3.

- Equation 2: \( 2x + y = 6 \)

- Rewrite as \( y = -2x + 6 \), which is a line with a slope of -2 and y-intercept at 6.

Plotting:

- For \( y = 3x \):

- When \( x = 0 \), \( y = 0 \)
- When \( x = 1 \), \( y = 3 \)

- For \( y = -2x + 6 \):

- When \( x = 0 \), \( y = 6 \)
- When \( x = 3 \), \( y = 0 \)



The lines intersect at the point \(\left(\frac{6}{5}, \frac{18}{5}\right)\), confirming our algebraic
solutions.

---

Significance of the Solution

The point \(\left(\frac{6}{5}, \frac{18}{5}\right)\) has practical interpretations depending on the
context:

- In physics, it could represent the point where two linear relationships meet.
- In economics, it might indicate equilibrium points where supply and demand curves intersect.
- In engineering, it could signify the operating point of a system satisfying multiple constraints.

Understanding the solution helps in making informed decisions, optimizing processes, and predicting
system behavior.

---

Additional Concepts Related to System of Equations

Consistency and Dependence

- Consistent system: Has at least one solution.
- Inconsistent system: Has no solution (e.g., parallel lines).
- Dependent system: Has infinitely many solutions (e.g., same line).

In our case, the system is consistent and independent, with a single unique solution.

Special Cases

- Two identical equations: Infinite solutions.
- Parallel lines: No solutions.
- One equation a multiple of the other: Infinite solutions.

---

Common Pitfalls and Tips

- Misreading the equations: Always double-check the equations for typos.
- Sign errors: Be cautious with signs when rearranging equations.
- Incorrect substitution or elimination: Verify each step carefully.
- Graphical inaccuracies: Use precise plotting or algebraic methods for confirmation.

---

Applications of Solving Systems of Equations

Understanding solutions to systems of equations extends beyond theory:

- Business and Economics: Market equilibrium analysis.



- Physics: Intersection points of motion paths.
- Computer Graphics: Line intersection calculations.
- Engineering: System design constraints.
- Data Science: Multivariate analysis.

---

Summary and Conclusion

In this comprehensive exploration of solving the system:

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

we demonstrated that the solution is:

\[
x = \frac{6}{5} \quad \text{and} \quad y = \frac{18}{5}
\]

using multiple methods—substitution, elimination, and graphing. Each approach validates the others,
confirming the solution's accuracy.

Mastering these techniques equips students and professionals with essential tools for tackling more
complex systems and real-world problems. Remember that the key to solving systems efficiently lies
in understanding the relationships between equations and choosing the most suitable method for the
problem at hand.

By practicing these methods and understanding their underlying principles, you'll develop strong
problem-solving skills applicable across various disciplines, leading to better analytical thinking and
decision-making.

---

Final Thoughts

Solving systems of equations is a fundamental skill in mathematics that opens doors to understanding
complex relationships in many scientific and practical fields. The key is to approach each problem
methodically, verify solutions through multiple methods, and appreciate the broader context of these
mathematical tools.

If you're new to solving systems, start with substitution and elimination methods, then move on to
graphing for visual understanding. With practice, you'll find that solving such systems becomes
intuitive and efficient.

Always remember: the solution to a system of equations reveals the point(s) where all conditions are
satisfied simultaneously—an insight that is invaluable in both academic and real-world problem-



solving scenarios.

Frequently Asked Questions

What is the first step to solve the system of equations y = 3x
and 2x + y = 6?
Substitute y = 3x into the second equation to eliminate one variable.

How do you solve for x in the system y = 3x and 2x + y = 6?
Replace y with 3x in the second equation: 2x + 3x = 6, then solve for x.

What is the value of x when solving the system y = 3x and 2x
+ y = 6?
x = 1, obtained by solving 2x + 3x = 6 which simplifies to 5x = 6.

How do you find y after determining x in the system y = 3x
and 2x + y = 6?
Substitute the value of x into y = 3x to find y.

What is the solution to the system y = 3x and 2x + y = 6?
The solution is x = 1 and y = 3.

Can you verify the solution (x=1, y=3) for both equations?
Yes, substituting x=1 into y=3x gives y=3; plugging into the second equation: 2(1)+3=5, which does
not equal 6, so check calculations.

Is there a mistake in the previous verification step?
Yes, re-evaluate: with x=1, y=3, then 2(1)+3=5, which does not satisfy 2x + y = 6; thus, the earlier
solution needs correction.

What is the correct solution to the system y = 3x and 2x + y =
6?
Solve 2x + 3x = 6 → 5x = 6 → x = 6/5 = 1.2; then y = 3(1.2) = 3.6, so the correct solution is x=1.2
and y=3.6.



Additional Resources
Understanding and Solving the System of Equations: "Please Help. What Is The Solution To The
System Of Equations Below? y = 3x 2X + Y = 6"

When faced with multiple equations involving the same variables, the goal is to find the values of
those variables that satisfy all the equations simultaneously. This process is known as solving a
system of equations. In this detailed review, we will explore the fundamental concepts, methods, and
step-by-step solutions for the particular system provided:

- \( y = 3x \)
- \( 2x + y = 6 \)

By thoroughly dissecting this system, we aim to clarify the solution process, reveal common pitfalls,
and provide a comprehensive understanding suitable for learners at various levels.

---

Introduction to Systems of Equations

Before diving into the specific problem, it is crucial to understand what a system of equations entails.

What Is a System of Equations?

A system of equations consists of two or more equations with the same set of variables. The goal is to
find all the variable values that satisfy every equation in the system simultaneously. These solutions
are called solutions or solution sets.

Types of systems:

- Consistent systems: Have at least one solution.
- Inconsistent systems: Have no solution.
- Dependent systems: Have infinitely many solutions (equations are essentially the same).

Methods of solving:

1. Graphical method
2. Substitution method
3. Elimination method
4. Matrix method (e.g., Gaussian elimination)

For the current system, substitution and elimination are straightforward and most appropriate.

---



Understanding the Given System

The system provided is:

1. \( y = 3x \)
2. \( 2x + y = 6 \)

Let's analyze these equations:

- The first equation expresses \( y \) explicitly in terms of \( x \).
- The second equation relates \( x \) and \( y \) linearly.

This pairing suggests that substitution could be a very efficient solution method here.

---

Step-by-Step Solution Process

Step 1: Recognize the Substitution Opportunity

From the first equation, \( y = 3x \), we can substitute \( y \) into the second equation to eliminate one
variable:

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

This simplifies the problem to a single variable equation.

Step 2: Substitution and Simplification

Substituting \( y = 3x \) into the second equation:

\[
2x + 3x = 6
\]
\[
5x = 6
\]

Now, solve for \( x \):



\[
x = \frac{6}{5}
\]

This is the value of \( x \) that satisfies both equations when substituted back.

Step 3: Find the Corresponding \( y \) Value

Using \( y = 3x \), substitute the value of \( x \):

\[
y = 3 \times \frac{6}{5} = \frac{18}{5}
\]

Thus, the solution point is:

\[
\boxed{
\left( \frac{6}{5}, \frac{18}{5} \right)
}
\]

In decimal form, this is approximately \( (1.2, 3.6) \).

Step 4: Verify the Solution

Verification ensures the solution satisfies both original equations.

- Check \( y = 3x \):
\[
y = 3 \times \frac{6}{5} = \frac{18}{5}
\]
matches the found \( y \).

- Check \( 2x + y = 6 \):
\[
2 \times \frac{6}{5} + \frac{18}{5} = \frac{12}{5} + \frac{18}{5} = \frac{30}{5} = 6
\]
which confirms the solution is valid.

---

Graphical Interpretation of the Solution

Graphing the equations provides visual confirmation of the solution:



- The equation \( y = 3x \) is a straight line passing through the origin with slope 3.
- The equation \( 2x + y = 6 \) can be rewritten as \( y = 6 - 2x \), a line with y-intercept 6 and slope
-2.

Plotting both:

- Line 1: passes through points like \( (0, 0) \), \( (1, 3) \), \( (-1, -3) \).
- Line 2: passes through points \( (0, 6) \), \( (3, 0) \), \( (-1, 8) \).

The intersection point of these lines is \( \left( \frac{6}{5}, \frac{18}{5} \right) \), matching the
algebraic solution.

---

Alternative Methods for Solving the System

While substitution is straightforward here, it's worth noting other methods:

Elimination Method

- Rewrite both equations in standard form:

\[
y = 3x \quad \Rightarrow \quad -y + 3x = 0
\]
\[
2x + y = 6
\]

- Add the equations to eliminate \( y \):

\[
(-y + 3x) + (2x + y) = 0 + 6
\]
\[
(-y + y) + (3x + 2x) = 6
\]
\[
0 + 5x = 6
\]
\[
x = \frac{6}{5}
\]

- Substitute back to find \( y \):

\[



y = 3 \times \frac{6}{5} = \frac{18}{5}
\]

This confirms the substitution method results.

Matrix Method (Advanced)

Express the system in matrix form:

\[
\begin{bmatrix}
-1 & 3 \\
2 & 1
\end{bmatrix}
\begin{bmatrix}
y \\
x
\end{bmatrix}
=
\begin{bmatrix}
0 \\
6
\end{bmatrix}
\]

Using Cramer's rule or Gaussian elimination, you can find the solution, which will align with the
previous methods.

---

Special Considerations and Common Mistakes

While solving systems, students often encounter pitfalls:

- Misreading the equations: Confusing the order or signs.
- Incorrect substitution: Forgetting to substitute \( y \) correctly.
- Arithmetic errors: Especially with fractions.
- Ignoring the possibility of no solution or infinitely many solutions:
- For example, parallel lines have no solution.
- Coincident lines have infinite solutions.

In this system, the solution is unique, as shown by the intersection point.

---



Applications of Solving Systems of Equations

Understanding how to solve such systems is essential in various real-world contexts:

- Physics: Calculating intersection points of trajectories.
- Economics: Finding equilibrium points.
- Engineering: Circuit analysis with multiple variables.
- Data Science: Fitting models with multiple constraints.

The problem at hand illustrates a fundamental skill: translating real-world relationships into algebraic
equations and solving them systematically.

---

Summary and Final Remarks

In conclusion, the solution to the system:

- \( y = 3x \)
- \( 2x + y = 6 \)

is:

\[
\boxed{
\left( \frac{6}{5}, \frac{18}{5} \right)
}
\]

This solution was obtained through substitution, verified algebraically, and visualized graphically. The
process exemplifies key problem-solving strategies in algebra and demonstrates how multiple
methods can lead to the same result, reinforcing understanding.

Key takeaways:

- Recognize the structure of the equations to choose an effective solving method.
- Always verify solutions by substituting back into original equations.
- Use graphical interpretation to gain intuition about the solution.
- Be aware of potential pitfalls and how to avoid them.

Mastering these steps ensures confidence in tackling similar systems, whether in academic exercises
or real-world applications.

---

If you’re struggling with systems of equations or need further explanations on related topics, consider
exploring additional resources, practicing with varied systems, or seeking assistance from teachers or
tutors. Solving systems is a foundational skill that opens doors to more advanced mathematical



concepts and practical problem-solving.
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