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Lesson 6 Skills Practice: Write Linear Equations

In the realm of mathematics, particularly in algebra, writing linear equations is a
fundamental skill that serves as a building block for more advanced concepts. Linear
equations are equations of the first degree, meaning they involve variables raised only to
the first power. They can be represented in various forms, such as slope-intercept form,
point-slope form, and standard form. This lesson focuses on the skills necessary to write
linear equations based on given information, including points on a graph, slope, and real-
world scenarios. By mastering this skill, students will better understand how to model
relationships between quantities and interpret linear relationships in various contexts.



Understanding Linear Equations

Before diving into the process of writing linear equations, it is essential to understand what
linear equations are and their properties. A linear equation can be expressed in the general
form:

\[ Ax + By = C \]

Where:
- \( A \), \( B \), and \( C \) are constants.
- \( x \) and \( y \) are variables.

Linear equations represent straight lines when graphed on a coordinate plane. The key
characteristics of these equations include:

- Slope (m): The slope indicates the steepness of the line and is calculated as the change in
\( y \) over the change in \( x \) (rise over run).
- Y-intercept (b): The y-intercept is the point where the line crosses the y-axis, representing
the value of \( y \) when \( x = 0 \).

The most common forms of linear equations include:

1. Slope-Intercept Form:
\[ y = mx + b \]
Where \( m \) is the slope and \( b \) is the y-intercept.

2. Point-Slope Form:
\[ y - y_1 = m(x - x_1) \]
Where \( (x_1, y_1) \) is a point on the line and \( m \) is the slope.

3. Standard Form:
\[ Ax + By = C \]
Where \( A \), \( B \), and \( C \) are integers, and \( A \) should be non-negative.

Steps to Write Linear Equations

Writing linear equations can vary depending on the information provided. Here are some
common scenarios and the steps to follow:

1. Given Two Points

When you are provided with two points, say \( (x_1, y_1) \) and \( (x_2, y_2) \), the linear
equation can be derived through the following steps:

- Step 1: Calculate the slope (m):
\[ m = \frac{y_2 - y_1}{x_2 - x_1} \]



- Step 2: Use one of the points to apply the point-slope form:
\[ y - y_1 = m(x - x_1) \]

- Step 3: Rearrange the equation to the slope-intercept form or standard form as desired.

Example: Given points \( (2, 3) \) and \( (4, 7) \):

1. Calculate the slope:
\[ m = \frac{7 - 3}{4 - 2} = \frac{4}{2} = 2 \]

2. Use point-slope form with point \( (2, 3) \):
\[ y - 3 = 2(x - 2) \]

3. Simplifying gives:
\[ y - 3 = 2x - 4 \]
\[ y = 2x - 1 \] (slope-intercept form)

2. Given Slope and a Point

If you have the slope and a point, you can directly use the point-slope form:

- Step 1: Write the equation using the point-slope form:
\[ y - y_1 = m(x - x_1) \]

- Step 2: Rearrange it to the slope-intercept form or standard form.

Example: Given slope \( m = -3 \) and point \( (1, 2) \):

1. Start with point-slope form:
\[ y - 2 = -3(x - 1) \]

2. Simplify:
\[ y - 2 = -3x + 3 \]
\[ y = -3x + 5 \] (slope-intercept form)

3. Given a Graph

Sometimes, you may need to write the equation based on a graph. Here’s how:

- Step 1: Identify two clear points on the line and find their coordinates.
- Step 2: Calculate the slope using the two points.
- Step 3: Use one of the points to write the equation in point-slope form.
- Step 4: Convert to slope-intercept or standard form.



4. Real-World Scenarios

Writing linear equations can also be applied to real-world situations. Here’s how to
approach it:

- Step 1: Define the variables relevant to the problem.
- Step 2: Identify the slope based on the context (rate of change).
- Step 3: Determine the y-intercept based on initial conditions.
- Step 4: Construct the equation using the slope-intercept form.

Example: A car rental company charges a flat fee of $50 plus $0.20 per mile driven.

- Let \( y \) be the total cost and \( x \) be the miles driven.
- The slope (cost per mile) is $0.20, and the y-intercept (initial fee) is $50.
- The equation is:
\[ y = 0.20x + 50 \]

Practice Problems

To enhance your skills in writing linear equations, consider solving the following practice
problems:

1. Write the equation of the line that passes through the points \( (-1, 4) \) and \( (3, 8) \).
2. A line has a slope of 5 and passes through the point \( (2, 3) \). Write its equation.
3. Given the equation \( y = -2x + 6 \), identify the slope and y-intercept.
4. A store sells notebooks for $2 each with a $10 initial fee. Write the equation representing
the total cost.

Conclusion

Writing linear equations is a vital skill that extends beyond the classroom and into real-
world applications. By understanding how to manipulate the various forms of linear
equations and applying them to different scenarios, students can develop a strong
mathematical foundation. Mastery of these concepts allows for the exploration of more
complex functions and relationships in mathematics. Continuous practice with various
problems will enhance proficiency and confidence in this essential algebraic skill. Embrace
the challenges of writing linear equations, and you will find yourself better equipped to
tackle a wide range of mathematical concepts in the future.

Frequently Asked Questions



What is the first step in writing a linear equation from a
word problem?
Identify the variables and understand the relationship described in the problem.

How can you determine the slope of a linear equation
from a graph?
The slope can be determined by selecting two points on the line and using the formula (y2 -
y1) / (x2 - x1).

What is the standard form of a linear equation?
The standard form is Ax + By = C, where A, B, and C are integers, and A should be non-
negative.

How do you convert a linear equation from slope-
intercept form to standard form?
Rearrange the equation from y = mx + b to the form Ax + By = C by moving terms around
and ensuring A, B, and C are integers.

What does the y-intercept represent in a linear
equation?
The y-intercept represents the value of y when x is equal to zero, indicating where the line
crosses the y-axis.

What is the importance of understanding linear
equations in real-life applications?
Linear equations are used in various fields such as economics, physics, and engineering to
model relationships and predict outcomes.

How can you find the x-intercept of a linear equation?
To find the x-intercept, set y = 0 in the equation and solve for x.

What are the characteristics of parallel lines in terms of
their linear equations?
Parallel lines have the same slope but different y-intercepts, meaning their linear equations
will have equal coefficients for x.

What is the method to graph a linear equation?
To graph a linear equation, plot the y-intercept on the y-axis, use the slope to find another
point, and draw a straight line through the points.



How can you check if a point lies on the line of a linear
equation?
Substitute the x and y coordinates of the point into the equation; if the equation holds true,
the point lies on the line.
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