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When you first encounter algebra, the idea of having a variable on both sides of an equation can feel like a

double headed monster. It's a common stumbling block for students at the B2 level of language proficiency who are
also learning to navigate the world of mathematics. This article breaks down the concept into clear, actionable

steps, offers real world examples, and gives you the confidence to tackle any equation that places a variable on
both sides.

1.Why “Variables on Both Sides” Matter

In many everyday situations—budgeting, cooking, or even planning a trip—you’ll need to solve for unknowns that
appear in multiple parts of a problem. Understanding how to isolate a variable when it's scattered across an
equation is essential for:

« Building algebraic fluency.
» Preparing for higher level math courses.
e Applying problem solving skills in real life.

When a variable shows up on both sides, you're essentially balancing two sides of an equation that are not yet
equal. The goal is to bring all terms involving the variable to one side and all constant terms to the other.

Common Situations

Consider the following scenarios:

 Personal finance: “| spend 30% of my income on rent and 20% on groceries. If rent is $600 and groceries are
$400, how much is my total income?”

¢ Recipe scaling: “If 3 cups of flour yield 12 cookies, how many cups are needed for 48 cookies?”

e Physics: “If a car travels at a speed of \\(V\\) km/h and covers a distance of \\(d\\) km, how long does it take to
travel a total of \\(2d\\) km?”

In each example, the unknown variable appears on both sides of the equation, making direct substitution
impossible without first rearranging the equation.

2. Key Algebraic Concepts

Before diving into the step by step method, let’s review a few essential algebraic tools that will help you manipulate
equations efficiently.

2.1 The Distributive Property

When a variable is multiplied by a sum or difference, you can distribute the variable across each term:
3(x + 5) = 3x + 15\n\n\nSimilarly, when a variable is subtracted from a sum:
(x-2) -4 =x-6\n\n\n2.2 Combining Like Terms

Like terms are terms that contain the same variable raised to the same power. They can be added or subtracted
together:

5x + 3x = 8x\n7y - 2y = 5y\n\n\n2.3 The Additive Inverse



Adding the additive inverse of a number (or variable) is equivalent to subtracting it. For example:
5x + 3 = 0\n5x = -3\n\n\nHere, we added -3 to both sides to isolate the term containing the variable.

2.4 Multiplicative Inverse

Multiplying or dividing both sides of an equation by the same non zero number preserves equality. This is often used
to eliminate coefficients:

4x = 12\nx = 12 + 4\nx = 3\n\n\n3. Step by Step Methodology

Below is a systematic approach to solving equations where a variable appears on both sides. We'll illustrate each
step with a detailed example.

3.1 Example Equation
Equation: \(2x +5=3x-7\))

3.2 Step 1: Bring All Variable Terms to One Side

Subtract \\(2x\\) from both sides to move the variable term from the left side to the right side:
2x +5-2x=3x -7 - 2x\n5 = x - 7\n\n\nNow the equation has only one variable term on the right side.

3.3 Step 2: Move All Constants to the Opposite Side

Add 7 to both sides to isolate the variable:
547 =x-7+7\n12 = x\n\n\nThus, \\(x = 12\\).

3.4 Step 3: Verify the Solution
Substitute \\(x = 12\\) back into the original equation:

2(12) + 5=3(12) - 7\n24 + 5 = 36 - 7\n29 = 29\n\n\nSince both sides are equal, the solution is correct.

3.5 General Template

Identify all variable terms on both sides.

Move variable terms to one side by adding or subtracting the appropriate terms.
Move constant terms to the opposite side.

Simplify each side by combining like terms.

Isolate the variable by dividing or multiplying as necessary.

Check the solution by substituting back into the original equation.
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4. Common Mistakes and How to Avoid Them

Even seasoned students can fall into these traps when solving equations with variables on both sides.

e Forgetting to apply the same operation to both sides: Every time you modify one side, you must do the same
to the other side.

* Misapplying the distributive property: Remember that the variable is distributed over each term inside the
parentheses.

* Incorrectly combining like terms: Double check that the variables and exponents match before adding or
subtracting.

¢ Dividing by zero: Never divide or multiply by zero; it's undefined.

» Skipping the verification step: A quick check can catch algebraic errors that might otherwise go unnoticed.



Example of a Common Error
Equation: \\(3x-4=2x+6\\)

Suppose you mistakenly add \\(4\\) to both sides instead of subtracting \\(3x\\):

3X -4 +4=2x+ 6+ 4\n3x = 2x + 10\n\n\nNow you might incorrectly subtract \\(2x\\) from both sides and get \\(x =
10W), but this is wrong. The correct approach is to subtract \\(3x\\) from both sides first:

3x -4 -3x=2x+6 - 3x\n-4 = -x + 6\n\n\nThen add \\(x\\) to both sides and subtract 6:

-4 + x = 6\nx = 10\n\n\nIn this case, the result is the same, but the path matters for more complex equations.

5. Practice Problems

Practice is essential for mastery. Try solving the following equations before checking the solutions.

5.1 Easy Level
1. \\(x+3=2x-5\)
2. \(4y-7=y+11\)
3. \\(52+9=3z+17)\)

5.2 Intermediate Level

1. \(2a-3=4a+7\)
2. \W(7b+2=3b-8\)
3. \(6c-4=2c+12\)

5.3 Advanced Level

1. \\(5x +2(3x-4)=3x+18\)
2. \(4y-(2y+5)=3y+1\)
3. \W(7z-3(2z+1)=5z+4\\)

Solutions
» Easy: \\(x = 8\\), \\(y = 18\)), \\(z = 8\\)
 Intermediate: \\(a = -5\\), \\(b = -10\\), \\(c = 5\\)
« Advanced: \\(x = 2\\), \\(y = -1\}), \\(z = -2\\)

6. Tips for Mastery

Here are some strategies to help you become comfortable with equations that feature variables on both sides.

* Always write down the equation clearly: A neat, legible expression reduces the chance of misreading terms.

e Use color coding: Color variable terms one color and constants another; this visual aid can help you track
movements.

* Work backwards: After solving, substitute the answer back into the original equation to confirm its validity.

e Practice mental math: Quick calculations help you spot errors faster.

« Teach someone else: Explaining the steps reinforces your own understanding.

¢ Leverage technology: Graphing calculators or algebra apps can verify solutions and illustrate the balancing
act.

7. Resources for Further Learning
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