
solving systems of linear equations using

elimination practice problems

Solving systems of linear equations using elimination practice problems is an essential skill in algebra

that enables students and professionals alike to find solutions to equations involving two or more

variables. The elimination method, sometimes referred to as the addition method, is a systematic

approach that involves manipulating equations to eliminate one variable at a time, making it easier to

solve for the remaining variable. This article will cover the principles of the elimination method, step-by-

step instructions for solving systems of linear equations, and a variety of practice problems to help

solidify understanding.

Understanding Systems of Linear Equations

A system of linear equations is a set of two or more equations with the same variables. The goal is to

find values for the variables that satisfy all equations in the system simultaneously. For example,

consider the following system:

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

2. \(4x - y = 5\)

Here, \(x\) and \(y\) are the variables, and the equations represent two lines on a graph. The solution

to the system is the point where these two lines intersect.

Why Use the Elimination Method?

The elimination method is particularly useful for systems of equations that are straightforward to



manipulate. This method has several advantages:

- Simplicity: It can be easier for students to grasp as it focuses on eliminating variables.

- Flexibility: It can be applied to any system of linear equations, regardless of the number of variables

or equations.

- Less prone to error: Compared to substitution, it minimizes the risk of miscalculating intermediate

steps.

Steps for Solving Systems of Linear Equations Using

Elimination

To solve a system of linear equations using the elimination method, follow these steps:

1. Align the equations: Write the equations in standard form (Ax + By = C) with like terms in columns.

2. Adjust coefficients: Multiply one or both equations by a suitable number to make the coefficients of

one variable opposites.

3. Add or subtract the equations: Combine the equations to eliminate one variable.

4. Solve for the remaining variable: After elimination, solve for the variable left.

5. Substitute back: Use the value from step 4 to substitute back into one of the original equations to

find the value of the remaining variable.

6. Check your solution: Substitute both values into the original equations to ensure they are satisfied.

Example Problem

Consider the following system:

1. \(3x + 4y = 10\)

2. \(2x - 5y = -3\)



Step 1: Align the equations

Both equations are already in standard form:

\[

\begin{align}

3x + 4y &= 10 \quad (1) \\

2x - 5y &= -3 \quad (2)

\end{align}

\]

Step 2: Adjust coefficients

We can eliminate \(x\) by making the coefficients of \(x\) in both equations opposites. Multiply Equation

(1) by 2 and Equation (2) by 3:

\[

\begin{align}

6x + 8y &= 20 \quad (3) \\

6x - 15y &= -9 \quad (4)

\end{align}

\]

Step 3: Subtract the equations

Now subtract Equation (4) from Equation (3):

\[

(6x + 8y) - (6x - 15y) = 20 - (-9)

\]



This simplifies to:

\[

23y = 29

\]

Step 4: Solve for \(y\)

Divide both sides by 23:

\[

y = \frac{29}{23}

\]

Step 5: Substitute back

Now substitute \(y\) back into Equation (1):

\[

3x + 4\left(\frac{29}{23}\right) = 10

\]

This becomes:

\[

3x + \frac{116}{23} = 10

\]

To make calculations easier, convert 10 to a fraction with denominator 23:

\[



3x + \frac{116}{23} = \frac{230}{23}

\]

Subtract \(\frac{116}{23}\) from both sides:

\[

3x = \frac{230 - 116}{23} = \frac{114}{23}

\]

Divide both sides by 3:

\[

x = \frac{114}{69} = \frac{38}{23}

\]

Step 6: Check the solution

Substituting \(x = \frac{38}{23}\) and \(y = \frac{29}{23}\) back into both original equations verifies the

solution.

Practice Problems

Now that you understand the elimination method, try solving these practice problems. Use the steps

outlined above to find the solutions.

Problem 1:

\[

\begin{align}

5x + 2y &= 12 \quad (1) \\

3x - 4y &= -6 \quad (2)



\end{align}

\]

Problem 2:

\[

\begin{align}

x + 2y &= 7 \quad (1) \\

3x - y &= 5 \quad (2)

\end{align}

\]

Problem 3:

\[

\begin{align}

2x + 3y &= 8 \quad (1) \\

4x - y &= 2 \quad (2)

\end{align}

\]

Problem 4:

\[

\begin{align}

6x + 3y &= 15 \quad (1) \\

4x - 2y &= 6 \quad (2)

\end{align}

\]

Problem 5:

\[

\begin{align}

x - 2y &= -4 \quad (1) \\



2x + 3y &= 1 \quad (2)

\end{align}

\]

Solutions to Practice Problems

After attempting the practice problems, check your answers below:

- Problem 1 Solution: \(x = 2\), \(y = 3\)

- Problem 2 Solution: \(x = 1\), \(y = 3\)

- Problem 3 Solution: \(x = 1\), \(y = 2\)

- Problem 4 Solution: \(x = 1\), \(y = 3\)

- Problem 5 Solution: \(x = 1\), \(y = 2\)

Conclusion

Solving systems of linear equations using the elimination method is a valuable technique that helps

learners develop a deeper understanding of algebraic concepts. By practicing with various problems,

students can enhance their problem-solving skills and gain confidence in their ability to tackle more

complex mathematical challenges. Remember to follow the outlined steps carefully, and soon you will

find that solving these equations becomes second nature.

Frequently Asked Questions

What is the elimination method in solving systems of linear equations?

The elimination method involves adding or subtracting equations to eliminate one of the variables,



making it easier to solve for the remaining variable.

How do you decide which variable to eliminate first in a system of

equations?

You can choose to eliminate the variable that seems easier to work with, often based on the

coefficients; for example, if one coefficient is already 1 or -1, it might be simpler to eliminate that

variable.

Can the elimination method be used for non-linear systems of

equations?

No, the elimination method is specifically designed for linear systems. Non-linear systems require

different methods such as substitution or graphing.

What should you do if the coefficients of one variable are the same

but opposite in two equations?

If the coefficients are the same but opposite, you can add the two equations together to eliminate that

variable completely.

Is it necessary to rewrite the equations in standard form before using

the elimination method?

While it's not strictly necessary, rewriting equations in standard form (Ax + By = C) can help keep the

process organized and make it easier to identify coefficients.

What happens if the elimination process leads to a false statement,

like 0 = 5?

This indicates that the system of equations is inconsistent, meaning there is no solution because the



lines represented by the equations are parallel.

How can you check your solution after solving a system of equations

using elimination?

You can check your solution by substituting the values back into the original equations to see if they

satisfy both equations.

What if both variables can be eliminated in the elimination method?

If both variables can be eliminated and you end up with a true statement like 0 = 0, this means the

system has infinitely many solutions, indicating the equations represent the same line.
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