
5x + 3y = 6-3x - 3y = 6
5x + 3y = 6-3x - 3y = 6 is a mathematical expression that often appears in
algebraic contexts, especially when dealing with systems of equations.
Understanding how to interpret and solve such equations is fundamental in
algebra, as it lays the groundwork for more complex problem-solving and
analytical thinking. This article aims to break down the components of the
equation, explore methods to solve it, and provide practical examples to
enhance your understanding of similar algebraic expressions.

Understanding the Equation: 5x + 3y = 6 - 3x -
3y = 6

Breaking Down the Expression
At first glance, the expression 5x + 3y = 6 - 3x - 3y = 6 might appear
confusing because it combines multiple equalities without clear separation.
Typically, in algebra, such a notation suggests a chain of equalities, which
can be interpreted as:

1. 5x + 3y = 6
2. -3x - 3y = 6

or possibly as a combined expression equated to 6. To clarify, it's important
to understand the possible interpretations and how to approach solving them.

Possible Interpretations
The expression can be viewed in two primary ways:

Two separate equations:

Equation 1: 5x + 3y = 6

Equation 2: -3x - 3y = 6

Combined chained equality:

Interpreted as: 5x + 3y = 6 and 6 - 3x - 3y = 6



For clarity and practical purposes, most algebraic problems involving such
expressions are approached as a system of equations—meaning the first two
interpretations are most relevant.

Solving the System of Equations

Step 1: Write the Equations Clearly
Assuming the intended meaning is a system of two equations, we have:

5x + 3y = 61.

-3x - 3y = 62.

This set of equations can be solved using various methods, such as
substitution, elimination, or graphing.

Step 2: Choose a Solving Method
The elimination method is particularly effective here because the
coefficients of y are the same (both involve 3y), which makes elimination
straightforward.

Step 3: Eliminate One Variable
To eliminate y, we can add the two equations:

(5x + 3y) + (-3x - 3y) = 6 + 6

This simplifies to:

(5x - 3x) + (3y - 3y) = 12

which simplifies further to:

2x + 0 = 12

So,

2x = 12

and solving for x:



x = 6

Step 4: Substitute Back to Find the Other Variable
Now, substitute x = 6 into one of the original equations, for example, the
first:

5(6) + 3y = 6

which simplifies to:

30 + 3y = 6

Subtract 30 from both sides:

3y = 6 - 30

3y = -24

Divide both sides by 3:

y = -8

Solution to the System
The solution to the system of equations is:

x = 6

y = -8

This point (6, -8) is where the two lines represented by the equations
intersect on a Cartesian plane.

Graphical Representation of the Equations

Plotting the Equations
Graphing is a visual way to understand the solutions of a system:

Equation 1: 5x + 3y = 6



Equation 2: -3x - 3y = 6

To graph these, convert each to slope-intercept form (y = mx + b):

- For 5x + 3y = 6:

3y = -5x + 6

y = (-5/3)x + 2

- For -3x - 3y = 6:

-3y = 3x + 6

y = -x - 2

Plotting these two lines will show that they intersect at the point (6, -8),
confirming our algebraic solution.

Applications of Solving Systems of Equations

Real-World Examples
Understanding how to solve systems of equations like the one discussed is
crucial in various fields:

Economics: Determining equilibrium points where supply and demand curves
intersect.

Engineering: Analyzing forces in structures or circuits where multiple
variables interact.

Physics: Calculating intersection points in projectile motion or force
diagrams.

Educational Significance
Learning to solve such equations enhances critical thinking and problem-
solving skills, laying a foundation for calculus and higher mathematics.



Common Mistakes and Tips for Solving Equations

Common Mistakes
While solving systems of equations, students often encounter errors such as:

Misaligning signs during addition or subtraction.

Incorrectly simplifying equations.

Forgetting to verify solutions by substituting back into original
equations.

Tips for Success
To avoid mistakes:

Always double-check algebraic manipulations.

Use substitution or elimination consistently and carefully.

Verify the solution by plugging the found values back into the original
equations.

Additional Techniques for Solving Equations

Graphing Method
Plot each line on a coordinate plane to visually identify the intersection
point.

Substitution Method
Solve one equation for one variable and substitute into the other. For
example:

- From 5x + 3y = 6, solve for y:

3y = 6 - 5x



y = (6 - 5x)/3

- Substitute into the second equation:

-3x - 3[(6 - 5x)/3] = 6

Simplify and solve for x, then find y.

Using Matrix Methods
For more complex systems, matrix algebra and determinants (Cramer's rule) can
be employed to find solutions efficiently.

Conclusion
The equation 5x + 3y = 6-3x - 3y = 6 serves as an excellent example of how to
approach systems of linear equations. Whether through elimination,
substitution, or graphical analysis, understanding these methods is essential
for mastering algebra. By practicing these techniques, students can
confidently tackle similar problems across mathematics and real-world
applications. Remember, the key to success with systems of equations lies in
methodical problem-solving, verification, and a clear understanding of each
step involved.

If you want to deepen your understanding of algebraic systems or explore more
advanced solving techniques, numerous online resources and textbooks offer
practice exercises and detailed explanations. With consistent practice,
solving such equations will become an intuitive part of your mathematical
toolkit.

Frequently Asked Questions

What is the main goal when solving the system of
equations 5x + 3y = 6 and -3x - 3y = 6?
The main goal is to find the values of x and y that satisfy both equations
simultaneously, i.e., the point of intersection of the two lines.

Are the equations 5x + 3y = 6 and -3x - 3y = 6
dependent, independent, or inconsistent?
Let's analyze: adding both equations gives (5x - 3x) + (3y - 3y) = 6 + 6,
which simplifies to 2x = 12, so x = 6. Substituting back to find y shows they
are independent and intersect at a single point.



How do I solve the system of equations 5x + 3y = 6
and -3x - 3y = 6 step by step?
You can add the two equations to eliminate y: (5x + 3y) + (-3x - 3y) = 6 + 6,
resulting in 2x = 12, so x = 6. Substitute x=6 into one of the original
equations to find y: 5(6) + 3y = 6, which simplifies to 30 + 3y = 6, then 3y
= -24, so y = -8.

What is the solution to the system 5x + 3y = 6 and
-3x - 3y = 6?
The solution is x = 6 and y = -8.

Can the equations 5x + 3y = 6 and -3x - 3y = 6 be
represented as a graph, and what does their
intersection point signify?
Yes, each equation represents a line on the graph. Their intersection point
(6, -8) is the solution where both lines cross, indicating the values of x
and y satisfying both equations.

Are the equations 5x + 3y = 6 and -3x - 3y = 6
inconsistent?
No, they are consistent and independent, with a unique solution at (6, -8).

What is the significance of adding the two equations
5x + 3y = 6 and -3x - 3y = 6?
Adding the equations helps eliminate y, making it easier to solve for x, and
then find y by substitution.

Is the system 5x + 3y = 6 and -3x - 3y = 6 a pair of
linear equations with a unique solution?
Yes, because the equations are independent and intersect at exactly one
point, (6, -8).

How can substitution be used to solve the system 5x
+ 3y = 6 and -3x - 3y = 6?
First, solve one equation for one variable (e.g., express y in terms of x),
then substitute into the other equation to find the value of x, and finally
substitute back to find y.



What are the key steps to verify the solution (x=6,
y=-8) for the given system?
Substitute x=6 and y=-8 into both equations to check if both sides are equal:
5(6) + 3(-8) = 30 - 24 = 6, and -3(6) - 3(-8) = -18 + 24 = 6. Since both
equations hold true, the solution is verified.

Additional Resources
Understanding and Solving the Equation 5x + 3y = 6 - 3x - 3y = 6: A
Comprehensive Guide

When encountering complex equations such as 5x + 3y = 6 - 3x - 3y = 6, it’s
essential to break down the problem systematically. These equations often
appear as a chain of equalities, which can seem intimidating at first glance.
However, by understanding the structure and applying fundamental algebraic
principles, you can unravel such equations efficiently. This guide aims to
walk you through the process of analyzing, simplifying, and solving this
particular equation, providing clarity and confidence along the way.

---

Understanding the Equation Structure

The expression 5x + 3y = 6 - 3x - 3y = 6 appears to be a chain of equalities.
Typically, such a notation indicates that all parts are equal to each other:

- 5x + 3y = 6
- 6 - 3x - 3y = 6

or perhaps more precisely,

5x + 3y = 6 and -3x - 3y = 6 - 5x - 3y

But the notation as provided can cause confusion. To clarify, it’s best to
interpret the problem as:

5x + 3y = 6

and

-3x - 3y = 6

Alternatively, it could imply that the entire expression:

5x + 3y = 6 - 3x - 3y = 6

means that:



5x + 3y = 6

and

6 - 3x - 3y = 6

which are two separate equations set equal to each other.

Key Point: The most common interpretation is that the chain indicates a
system of equations:

1. Equation 1: 5x + 3y = 6
2. Equation 2: -3x - 3y = 6

---

Step-by-Step Approach to Solving the System

To analyze and solve such a system, the process involves:

- Recognizing the two equations
- Understanding their relationship
- Applying algebraic methods to find solutions

---

Step 1: Write the Equations Clearly

Let’s list both equations explicitly:

Equation 1: 5x + 3y = 6

Equation 2: -3x - 3y = 6

---

Step 2: Analyze the Equations

Look at the structure:

- Equation 1 has coefficients 5 for x and 3 for y.
- Equation 2 has coefficients -3 for x and -3 for y.

Notice that Equation 2 appears to be related to Equation 1; in particular, if
we multiply Equation 2 by -1, we get:

3x + 3y = -6

Now, compare this to Equation 1:

5x + 3y = 6



Subtract Equation 2 from Equation 1:

(5x + 3y) - (-3x - 3y) = 6 - 6

which simplifies to:

5x + 3y + 3x + 3y = 0

or:

(5x + 3x) + (3y + 3y) = 0

which simplifies further to:

8x + 6y = 0

---

Step 3: Simplify to Find Relationships

Dividing through by 2:

4x + 3y = 0

This is a simplified relation between x and y.

Now, express y in terms of x:

3y = -4x

y = - (4/3) x

This relation indicates the solutions lie along the line y = - (4/3) x.

---

Step 4: Find the Specific Solution(s)

Substitute y = - (4/3) x into one of the original equations to find x:

Using Equation 1:

5x + 3y = 6

Substitute y:

5x + 3 (- (4/3) x) = 6

Simplify:

5x - 4x = 6



(5x - 4x) = 6

x = 6

Now, find y:

y = - (4/3) 6 = - (4/3) 6

Calculate:

- (4/3) 6 = - (4/3) (6/1) = - (4 6) / 3 = - 24 / 3 = -8

Solution: x = 6, y = -8

---

Summary of the Solution:

- The system of equations reduces to a single line where solutions satisfy y
= - (4/3) x.
- The specific solution that satisfies both equations is (x, y) = (6, -8).

---

Additional Insights and Considerations

1. Are There Infinite or No Solutions?

In some systems, equations may be dependent (represent the same line) or
inconsistent (parallel lines). Here:

- Since we found a specific solution, the system is consistent.
- Because the equations are not multiples of each other, solutions are
unique, indicating the lines intersect at exactly one point.

2. Graphical Representation

Graphing the lines:

- Line 1: 5x + 3y = 6
- Line 2: -3x - 3y = 6

The intersection point is at (6, -8). Visualizing this helps understand the
solution's position in the coordinate plane.

---

Practical Tips for Solving Similar Equations

- Always verify the system's consistency by attempting to eliminate variables
and see if the equations are dependent or inconsistent.



- Use substitution or elimination methods to reduce to a single variable.
- Check solutions by plugging values back into the original equations.
- Graphically interpret solutions to gain a better understanding of the
system behavior.

---

Common Pitfalls to Avoid

- Misinterpreting the chain of equalities: Ensure clarity on whether the
equations are separate or part of a system.
- Overlooking the coefficients: Pay attention to signs and coefficients when
manipulating equations.
- Assuming solutions without verification: Always plug solutions back into
original equations.

---

Final Thoughts

Deciphering equations like 5x + 3y = 6 - 3x - 3y = 6 requires careful
interpretation and systematic algebraic manipulation. By breaking down the
problem into manageable steps—identifying the equations, eliminating
variables, solving for one variable, and verifying solutions—you can
confidently approach similar problems. Remember, mastering the process of
solving systems of equations not only enhances your algebra skills but also
deepens your understanding of how linear relationships behave in the
coordinate plane.

Whether you're tackling high school algebra, preparing for exams, or applying
these concepts in real-world scenarios, the key is clarity, patience, and a
methodical approach. With practice, equations that once seemed complex will
become straightforward, opening up new pathways to mathematical understanding
and problem-solving mastery.
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