
How To Use The Elimination Method In
Algebra

How to use the elimination method in algebra is a fundamental skill that
every student of mathematics should master. The elimination method is a
technique used to solve systems of linear equations. This method is
particularly useful when dealing with two or more equations that need to be
solved simultaneously. By combining equations and eliminating one variable at
a time, you can find the values of the unknowns more efficiently. In this
article, we will explore the elimination method in detail, breaking down the
steps, providing examples, and discussing its applications.

Understanding the Basics of the Elimination
Method

Before diving into the steps of the elimination method, it is essential to
understand what a system of linear equations is. A system consists of two or
more equations that share the same set of variables. The goal of solving such
a system is to find the values of these variables that satisfy all given
equations simultaneously.

Example of a System of Linear Equations

Consider the following system:

1. \(2x + 3y = 6\)
2. \(4x - y = 5\)



In this system, \(x\) and \(y\) are the variables we want to solve for. The
elimination method will allow us to manipulate these equations to eliminate
one variable, making it easier to solve for the other.

Steps to Use the Elimination Method

The elimination method consists of several systematic steps:

Step 1: Align the Equations

Ensure that both equations are written in standard form (Ax + By = C), and
align them vertically.

For our example above:

\[
\begin{align}
2x + 3y & = 6 \\
4x - y & = 5
\end{align}
\]

Step 2: Make Coefficients of One Variable Equal

To eliminate one variable, you need to adjust the coefficients of either
\(x\) or \(y\) in both equations. You can do this by multiplying one or both
equations by a suitable number.

For instance, if we want to eliminate \(y\), we can multiply the second
equation by 3:

\[
\begin{align}
2x + 3y & = 6 \\
12x - 3y & = 15
\end{align}
\]

Now our system looks like this:

\[
\begin{align}
2x + 3y & = 6 \\
12x - 3y & = 15
\end{align}
\]

Step 3: Add or Subtract the Equations

Now that the coefficients of \(y\) are equal and opposite, we can add the two
equations together to eliminate \(y\):



\[
(2x + 3y) + (12x - 3y) = 6 + 15
\]

This simplifies to:

\[
14x = 21
\]

Step 4: Solve for One Variable

Next, isolate \(x\):

\[
x = \frac{21}{14} = \frac{3}{2}
\]

Step 5: Substitute Back to Find the Other Variable

With \(x\) found, substitute it back into one of the original equations to
solve for \(y\). Using the first equation:

\[
2\left(\frac{3}{2}\right) + 3y = 6
\]

This simplifies to:

\[
3 + 3y = 6 \\
3y = 3 \\
y = 1
\]

Step 6: Write the Solution

The solution to the system of equations is \(x = \frac{3}{2}, y = 1\). This
can be expressed as the ordered pair \((\frac{3}{2}, 1)\).

Example Problems Using the Elimination Method

Let’s solve another example to solidify our understanding of the elimination
method.

Example 2

Consider the following system:



1. \(3x + 4y = 24\)
2. \(5x - 2y = 6\)

Solution Steps

1. Align the equations:
\[
\begin{align}
3x + 4y & = 24 \\
5x - 2y & = 6
\end{align}
\]

2. Make coefficients of \(y\) equal:
- Multiply the first equation by 1 and the second equation by 2:
\[
\begin{align}
3x + 4y & = 24 \\
10x - 4y & = 12
\end{align}
\]

3. Add the equations:
\[
(3x + 4y) + (10x - 4y) = 24 + 12
\]
This results in:
\[
13x = 36
\]

4. Solve for \(x\):
\[
x = \frac{36}{13}
\]

5. Substitute back to find \(y\):
\[
3\left(\frac{36}{13}\right) + 4y = 24
\]
This simplifies to:
\[
4y = 24 - \frac{108}{13} = \frac{312 - 108}{13} = \frac{204}{13} \\
y = \frac{51}{13}
\]

6. Final solution:
The solution is \(\left(\frac{36}{13}, \frac{51}{13}\right)\).

When to Use the Elimination Method

The elimination method is especially advantageous in the following
situations:

- When equations are easily manipulable: If the coefficients of the variables



in the equations lend themselves to easy manipulation, the elimination method
can be a quick way to find solutions.
- When dealing with integer coefficients: The elimination method works well
with integer coefficients as it can be simpler to manipulate whole numbers.
- In systems with more than two equations: The elimination method can also be
extended to solve systems with three or more equations.

Conclusion

Learning how to use the elimination method in algebra is an invaluable skill
that enhances problem-solving abilities in mathematics. By understanding the
steps involved and practicing with different sets of equations, students can
become proficient in this technique. Whether you are tackling homework,
preparing for exams, or simply seeking to strengthen your math skills,
mastering the elimination method will serve you well throughout your academic
journey and beyond.

Frequently Asked Questions

What is the elimination method in algebra?
The elimination method is a technique used to solve systems of linear
equations by eliminating one variable, allowing you to solve for the other
variable.

How do I set up a system of equations for the
elimination method?
To set up a system for the elimination method, write two linear equations in
standard form (Ax + By = C) that share the same variables.

What should I do if the coefficients of one variable
are the same in both equations?
If the coefficients of one variable are the same, you can subtract one
equation from the other to eliminate that variable.

What if the coefficients are not the same?
If the coefficients are not the same, you can multiply one or both equations
by a suitable number to make them the same before proceeding with
elimination.

Can the elimination method be used for equations with
fractions?
Yes, the elimination method can be used with equations that contain
fractions; however, it might be easier to eliminate fractions by multiplying
through by the least common denominator first.



How do I check my solution after using the
elimination method?
To check your solution, substitute the values of the variables back into the
original equations to ensure both equations are satisfied.

What is a common mistake to avoid when using the
elimination method?
A common mistake is incorrectly manipulating the equations, such as
forgetting to distribute a negative sign or incorrectly combining terms.

Can the elimination method be used for more than two
equations?
Yes, the elimination method can be extended to solve systems with three or
more equations by eliminating variables step-by-step until one variable
remains.

What types of systems can be solved using the
elimination method?
The elimination method can be used for both consistent systems (with a unique
solution) and inconsistent systems (with no solution), but not for dependent
systems (with infinitely many solutions) without additional steps.

Is the elimination method better than the
substitution method?
Whether the elimination method is better than the substitution method depends
on the specific problem; elimination is often more straightforward for
equations where coefficients are easy to manipulate.
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