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When it comes to solving linear equations such as -3x + 10 = 4x - 20, there are often multiple
strategies that can lead to the same solution. The two most common approaches involve either
subtracting the same term from both sides or adding a term to both sides to isolate the variable.
Understanding these methods not only enhances problem-solving flexibility but also deepens
comprehension of algebraic principles. In this article, we will explore both approaches in detail,
illustrating their step-by-step processes, advantages, and how they can be applied effectively in
various contexts.

Understanding the Equation and Its Structure

The Given Equation

The equation in question is:
-3x + 10 =4x- 20

This is a linear equation involving the variable x, with constants on both sides. The goal is to find the
value of x that makes this equation true.

Goals in Solving

- Isolate the variable x on one side of the equation.
- Simplify the equation to determine the numerical value of x.
- Ensure the solution is verified by substituting back into the original equation.

Approach 1: Subtract 4x From Both Sides

Step 1: Recognize the Goal

Subtracting 4x from both sides aims to gather all terms containing x on one side, ideally leading to a
simple linear equation without x on the right.



Step 2: Perform the Subtraction

Starting with the original equation:
-3x + 10 =4x- 20

Subtract 4x from both sides:

(-3x + 10) - 4x = (4x - 20) - 4x
Simplify each side:

-3x -4x + 10 =-20

-7x + 10 = -20

Step 3: Isolate the Variable
Subtract 10 from both sides:

-7x+10-10=-20-10

-7x =-30

Step 4: Solve for x
Divide both sides by -7:

x = (-30) / (-7)

x=30/7

Step 5: Verify the Solution

Substitute x = 30/7 into the original equation:
-3(30/7) + 10 = 4(30/7) - 20

Calculate each side:

Left side:

-3(30/7) + 10 = (-90/7) + 10

Express 10 as a fraction with denominator 7:
(-90/7) + (70/7) = (-20/7)

Right side:



4(30/7) - 20 = (120/7) - 20
Express 20 as a fraction:
(120/7) - (140/7) = (-20/7)

Both sides equal -20/7, confirming the solution.

Approach 2: Add 3x to Both Sides

Step 1: Recognize the Goal

Adding 3x to both sides aims to bring all x terms to one side, simplifying the process of isolating x.

Step 2: Perform the Addition

Starting with the original equation:
-3x + 10 = 4x - 20

Add 3x to both sides:

(-3x + 10) + 3x = (4x - 20) + 3x
Simplify each side:

-3x + 3x + 10 = 4x + 3x - 20

Ox +10=7x-20

which simplifies to:

10 =7x-20

Step 3: Isolate the Variable
Add 20 to both sides:

10 + 20 =7x-20 + 20

30 =7x

Step 4: Solve for x
Divide both sides by 7:



x=30/7

Step 5: Verify the Solution

As in the previous approach, substituting x = 30/7 confirms the correctness of the solution.

Comparison of the Two Approaches

Advantages of Subtracting Terms

- Directly targets the variable term, making the process straightforward.
- Useful when the variable term is on the same side as other constants.

Advantages of Adding Terms

- Simplifies the equation by eliminating constants first, especially when constants are easier to
handle.
- Often leads to a cleaner intermediate step.

Commonalities and Differences

- Both methods ultimately isolate x and lead to the same solution.
- Choice depends on the specific equation structure and personal preference.

Additional Tips for Solving Linear Equations

* Always perform inverse operations to isolate the variable—addition/subtraction first, then
multiplication/division.

e Maintain balance by performing the same operation on both sides.
* Check your solution by substituting back into the original equation.

* Be cautious with negative signs and fractions.

Summary

In solving the equation -3x + 10 = 4x - 20, both subtracting 4x from both sides or adding 3x to both



sides are valid strategies. Each approach involves manipulating the equation to isolate the variable x,
leading to the solution x = 30/7. The choice of method can depend on the specific problem context
and personal comfort, but understanding both provides greater flexibility and problem-solving skill in
algebra.

Conclusion

Mastering multiple methods to solve linear equations enhances mathematical versatility. Whether
choosing to subtract or add terms to both sides, the core principles remain the same: maintain
balance, perform inverse operations, and verify solutions. By practicing both approaches, students
and practitioners develop a more intuitive grasp of algebraic manipulation, enabling them to tackle a
wide range of equations with confidence and precision.

Frequently Asked Questions

What are the two common methods to solve the equation -3x
+ 10 = 4x - 20?

The two common methods are subtracting 4x from both sides or adding 3x to both sides to isolate the
variable.

How does subtracting 4x from both sides help in solving -3x +
10 = 4x - 20?

Subtracting 4x from both sides combines like terms and simplifies the equation to -7x + 10 = -20,
making it easier to solve for x.

Can you explain the alternative approach of adding 3x to both
sides when solving the equation?

Adding 3x to both sides transforms the equation to 10 = 7x - 20, which then allows you to isolate x by
further solving.

Which approach is more straightforward when solving -3x +
10 = 4x - 20, subtracting 4x or adding 3x?

Both approaches are valid; subtracting 4x from both sides is often more straightforward because it
directly eliminates the variable term on the right side.

What is the final step after applying either approach to solve
for x in the given equation?

After simplifying, you isolate x by dividing both sides by the coefficient of x, leading to the solution for



the variable.

Additional Resources

There Are Two Approaches To Solving The Equation -3x + 10 = 4x - 20: Subtract 4x From Both Sides.
OR Add

Mathematics, often regarded as the language of logic and precision, relies heavily on systematic
problem-solving techniqgues. Among the foundational skills in algebra, solving linear equations stands
out as a critical competency. One such equation that exemplifies core algebraic manipulation is:

-3x + 10 =4x-20

At first glance, this equation may seem straightforward. However, the methods employed to find its
solution reveal deeper insights into algebraic strategies, especially the two primary approaches:
subtracting the same expression from both sides or adding an expression to both sides. This article
explores these approaches in depth, analyzing their theoretical foundations, practical applications,
and pedagogical implications.

Understanding the Equation: Context and Significance

Before delving into solution methods, it is essential to understand the importance of linear equations
in mathematics education and their real-world relevance.

What Are Linear Equations?

Linear equations are algebraic expressions where the highest power of the variable is one. They
typically take the form:

ax+b=cx+d
where a, b, ¢, and d are constants, and x is the variable.

Linear equations are fundamental because they model relationships with constant rates, such as
speed, cost, or quantity change. Solving them accurately forms the backbone of more advanced
mathematics.

Relevance of the Equation -3x + 10 = 4x - 20

The specific equation at hand is a classic example demonstrating how variables appear on both sides,
requiring balancing techniques. Its simplicity makes it an ideal candidate for illustrating different
solving strategies and their equivalence.



The Core Strategies for Solving Linear Equations

Two primary approaches dominate algebraic manipulation:

1. Subtracting the same expression from both sides
2. Adding the same expression to both sides

While these methods may seem different in phrasing, they are mathematically equivalent due to the

properties of equality. The choice of approach often depends on the structure of the equation and
pedagogical preference.

Method 1: Subtract 4x From Both Sides

Principle: To eliminate the variable term on one side, subtract the same multiple of the variable from
both sides.

Application: For the equation -3x + 10 = 4x - 20
- Subtract 4x from both sides:
(-3x + 10) - 4x = (4x - 20) - 4x
Simplifies to:

-3x-4x + 10 =-20

which further simplifies to:

-7x + 10 = -20

Continued Steps:

- Subtract 10 from both sides:
-7x+10-10=-20-10

-7x =-30

- Divide both sides by -7:

x = (-30) / (-7) = 30/7
Advantages:

- Directly isolates the variable term.
- Intuitive when the variable term's coefficient is easily removable.



Limitations:

- May require additional steps if constants are involved.

Method 2: Add an Expression to Both Sides

Principle: To eliminate constant terms or to shift the equation into a more manageable form, add the
same expression to both sides.

Application: For the same equation, suppose we want to move the constant term to the other side:
- Add 20 to both sides:

-3x + 10 + 20 = 4x - 20 + 20
Simplifies to:

-3x + 30 = 4x

Continued Steps:

- Subtract 4x from both sides:
-3x+30-4x=0

which simplifies to:
-7x+30=0

- Subtract 30 from both sides:
-7x =-30

- Divide both sides by -7:

x = 30/7

Advantages:

- Useful for shifting constants to simplify the equation.
- Can make coefficients more manageable.

Limitations:

- May involve more steps if not chosen carefully.



Equivalence of Approaches: The Mathematical
Justification

Both methods are rooted in the fundamental properties of equality and the operations permissible in
algebra:

- Addition Property: Adding the same quantity to both sides maintains equality.

- Subtraction Property: Subtracting the same quantity from both sides maintains equality.

- Multiplication and Division: Multiplying or dividing both sides by non-zero constants preserves
equality.

Why Both Approaches Lead to the Same Solution

Mathematically, subtracting 4x from both sides or adding an expression to both sides are just
different paths to manipulate the equation into a standard form:

ax+b=0

Once in this form, solving for x becomes straightforward.

Practical Implications in Education and Problem
Solving

Understanding that multiple methods can lead to the same solution enhances flexibility, critical
thinking, and problem-solving skills.

Pedagogical Benefits of Multiple Approaches

- Deepens Conceptual Understanding: Students learn that algebra is governed by properties of
equality rather than rigid procedures.

- Encourages Flexibility: Different problems may be more amenable to different approaches.

- Builds Problem-Solving Confidence: Knowing multiple pathways fosters resilience when encountering
complex equations.

Potential Challenges and Misconceptions

- Students may believe only one approach is correct.
- Difficulty in choosing the most efficient method for a given problem.
- Overreliance on memorized procedures without understanding.

Strategies: Teachers should demonstrate various methods, emphasizing their equivalence, and
encourage students to select approaches based on the problem context.



Case Studies and Examples

To illustrate, let's compare solving the initial problem via both methods:
Equation: -3x + 10 = 4x - 20

Method 1: Subtract 4x from both sides

-3x + 10 - 4x = -20

-7x + 10 =-20

-7x =-30

x = 30/7

Method 2: Add 20 to both sides, then subtract 4x

-3x + 10 + 20 = 4x - 20 + 20

-3x + 30 = 4x
-3x+30-4x=0
-7x+30=0
-7x = -30

x = 30/7

Both approaches lead to the same solution, illustrating the flexibility and consistency of algebraic
manipulation.

Conclusion: The Synergy of Methods in Algebraic
Problem-Solving

The equation -3x + 10 = 4x - 20 exemplifies the elegance and robustness of algebraic techniques.
Whether subtracting 4x from both sides or adding an appropriate constant to both sides, both
methods are valid, reliable, and grounded in the fundamental properties of equality.

For students, understanding that multiple approaches can lead to the same solution fosters a deeper
appreciation of algebra's logical structure. For educators, demonstrating these methods enriches



teaching strategies and helps develop adaptable problem-solving skills.

Ultimately, recognizing the equivalence of these approaches underscores a vital mathematical truth:
flexibility and understanding often outweigh rote procedures. In the broader context of mathematics
education, cultivating such insight empowers learners to approach complex problems with
confidence, creativity, and mathematical integrity.

In summary:

- Both subtracting the same term or adding an expression to both sides are valid strategies.

- These techniques are underpinned by the properties of equality.

- The choice of method can depend on the specific equation structure or pedagogical preference.
- Mastery of multiple approaches enhances problem-solving agility and conceptual understanding.

Mathematics is less about memorizing procedures and more about understanding principles—these
two methods exemplify that ethos, illustrating that multiple pathways can lead to the same
destination in the realm of algebra.
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