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Lesson 7: Skills Practice Solve Systems of Equations by Graphing

Solving systems of equations by graphing is an essential skill in algebra that allows students to find
the point of intersection of two or more linear equations. This point represents a solution to the
system, showing where the equations meet. In this article, we will explore the fundamental concepts,
methods, and practical applications of solving systems of equations through graphing. We will also
discuss the importance of understanding this skill and provide various practice problems to reinforce
learning.

Understanding Systems of Equations

A system of equations consists of two or more equations with the same set of variables. The goal is to
find the values of these variables that satisfy all equations simultaneously. For example:

1L.\(y=2x+3)\)
2.\(y=-x+1)\)

In this example, both equations express \( 'y \) in terms of \( x \). The solution to this system is the
value of \( x\) and \( y \) where the two lines intersect on the graph.

Types of Systems of Equations

When solving systems of equations, it is crucial to recognize the types of systems we may encounter:

1. Consistent and Independent: These systems have exactly one solution, where the graphs intersect
at a single point.

2. Consistent and Dependent: These systems have infinitely many solutions, where the equations
represent the same line.

3. Inconsistent: These systems have no solution, where the lines are parallel and never intersect.

Understanding these types helps in predicting the outcomes when graphing systems of equations.

The Graphing Method

The graphing method involves plotting both equations on the same coordinate plane and identifying
their point of intersection. Here are the steps to solve a system of equations by graphing:



Step 1: Write the Equations in Slope-Intercept Form

Ensure both equations are in the slope-intercept form, \(y = mx + b'\), where \( m) is the slope and
\( b\) is the y-intercept. If they are not, rearrange them accordingly.

Step 2: Plot the First Equation

1. Identify the y-intercept \( b \) and plot this point on the y-axis.

2. Use the slope \( m\) to determine another point. For example, if \( m = 2\), rise 2 units and run 1
unit to the right.

3. Draw a straight line through these points extending in both directions.

Step 3: Plot the Second Equation

Repeat the same process for the second equation. Make sure to use a different color or style of line to
distinguish it from the first.

Step 4: Identify the Point of Intersection

Look for the point where the two lines intersect. This point's coordinates will provide the solution to
the system of equations.

Step 5: Verify the Solution

To ensure accuracy, substitute the coordinates of the intersection point back into both original
equations. If both equations are satisfied, the solution is correct.

Graphing Example

Let’s go through an example to illustrate the process:
Example System:

1L.\(y=2x+3)\)
2.\(y=-x+1))

Step 1: Plotting the First Equation

- The y-intercept \( b = 3\); plot the point (0, 3).
- The slope \( m = 2\) means from (0, 3), rise 2 and run 1 to the right to the point (1, 5). Plot this



point.
- Draw a line through (0, 3) and (1, 5).

Step 2: Plotting the Second Equation

- The y-intercept \( b = 1); plot the point (0, 1).

- The slope \( m = -1\) means from (0, 1), fall 1 and run 1 to the right to the point (1, 0). Plot this
point.

- Draw a line through (0, 1) and (1, 0).

Step 3: Finding the Intersection

The two lines intersect at the point (-1, 1).
Step 4: Verification

Substituting \( x = -1\) into both equations:

1. For\(y = 2(-1) + 3 =1) (valid)
2.For\(y=-(-1) + 1 = 2) (valid)

Thus, the solution to the system is \( (-1, 1) \).

Practice Problems

To master solving systems of equations by graphing, practice is essential. Here are some practice
problems for you to try:

1. Solve the following system:
-\(y =\frac{1}{2}x + 2\)
-\(y=-x+4)\)

2. Solve the following system:
-\(2x+3y=6))
-\(x-2y =-1))

3. Solve the following system:
-\(y=3x-1\)
-\(y = \frac{2}{3}x + 3\

4. Solve the following system:
-\(y=4x+5))
-\(y=3x-1\)

5. Solve the following system:
-\(y =-x+8))
-\(y = \frac{3}{2}x - 1))



Conclusion

Solving systems of equations by graphing is a valuable skill that provides visual insight into the
relationships between equations. By understanding the methods and practicing regularly, students
can enhance their proficiency in algebra. The ability to graphically solve equations not only aids in
academics but also builds a strong foundation for more advanced topics in mathematics. As students
encounter different types of systems, they become better equipped to tackle various mathematical
challenges in their educational journey.

Frequently Asked Questions

What is the primary goal of Lesson 7 in solving systems of
equations by graphing?

The primary goal is to find the point of intersection of two equations, which represents the solution to
the system.

How do you graph a linear equation to use in a system of
equations?

To graph a linear equation, convert it to slope-intercept form (y = mx + b) and plot the y-intercept,
then use the slope to find another point.

What does it mean if two lines intersect at a single point?

If two lines intersect at a single point, it means the system of equations has one unique solution.

What if the lines are parallel in a system of equations?

If the lines are parallel, it means there is no solution to the system since the equations represent two
different lines that never meet.

What are the steps to solve a system of equations by
graphing?

The steps include: 1) Graph each equation on the same coordinate plane, 2) ldentify the point of
intersection, 3) Verify the solution by substituting back into the original equations.

How can you verify the solution found by graphing?

You can verify the solution by plugging the coordinates of the intersection point back into both
original equations to ensure they are true.



What is the importance of labeling axes and points when
graphing systems of equations?

Labeling axes and points is important for clarity, ensuring accurate reading of the graph, and
effectively communicating the solution.

What does it indicate if two lines in a graph coincide?

If two lines coincide, it indicates that there are infinitely many solutions to the system, as both
equations represent the same line.

What tools can assist in graphing systems of equations
accurately?

Graphing calculators, graphing software, or online graphing tools can assist in accurately graphing
systems of equations.

What common mistakes should be avoided when graphing
systems of equations?

Common mistakes include incorrect plotting of points, miscalculating the slope, and not accurately
identifying the point of intersection.
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