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Understanding how to write the equation of a line is a fundamental skill in algebra, especially when dealing
with point-slope form. If you are given a specific point and the slope of a line, such as the point (-8, 3) and a
slope of -3/4, you can easily determine its equation using the point-slope formula. This article will guide you
through the process step-by-step, providing clarity and detailed explanations to help you master this concept.

What Is the Point-Slope Form of a Line Equation?

Definition and Purpose
The point-slope form is a way of expressing the equation of a line when you know:
- A specific point through which the line passes, represented as (x₁, y₁)
- The slope of the line, represented as m

The general form of the point-slope equation is:
\[ y - y_1 = m(x - x_1) \]

This form is particularly useful because it allows you to write the equation directly from the given point and
slope without needing to find the y-intercept first.

Advantages of Using Point-Slope Form

It's straightforward when a point and slope are known

Serves as a stepping stone to convert into slope-intercept form (y=mx+b)

Helps in graphing lines quickly once the equation is known

Step-by-Step Guide to Writing the Equation

Step 1: Identify the Given Data
In this case:
- Point: (-8, 3)
- Slope: -3/4

Step 2: Recall the Point-Slope Formula
The formula is:
\[ y - y_1 = m(x - x_1) \]



Substituting the known values:
\[ y - 3 = -\frac{3}{4}(x - (-8)) \]

Step 3: Simplify the Equation
Since subtracting a negative is equivalent to addition:
\[ y - 3 = -\frac{3}{4}(x + 8) \]

This is the point-slope form of the line passing through (-8, 3) with a slope of -3/4.

Interpreting the Equation in Point-Slope Form

Understanding the Components
- \( y - 3 \): Represents the change in y from the point (3)
- \( x + 8 \): Represents the change in x from the point (-8)
- \( m = -\frac{3}{4} \): The slope indicates the rate of change of y with respect to x

Using the Equation for Graphing
This form directly provides the basis for graphing:
- Starting at the point (-8, 3)
- Using the slope of -3/4 to determine the rise over run

For example:
- Move 4 units to the right (x increases by 4)
- Move 3 units down (y decreases by 3)

Plotting these points and connecting them creates the graph of the line.

Converting Point-Slope to Slope-Intercept Form

Why Convert?
Sometimes, it's helpful to express the line in slope-intercept form \( y = mx + b \) for easier interpretation or
graphing.

Conversion Process
Starting with:
\[ y - 3 = -\frac{3}{4}(x + 8) \]

Distribute the slope:
\[ y - 3 = -\frac{3}{4}x - \frac{3}{4} \times 8 \]
\[ y - 3 = -\frac{3}{4}x - 6 \]

Add 3 to both sides:
\[ y = -\frac{3}{4}x - 6 + 3 \]
\[ y = -\frac{3}{4}x - 3 \]



Now, the line's equation in slope-intercept form is:
\[ y = -\frac{3}{4}x - 3 \]

This form clearly shows the slope and y-intercept, making it easy to graph and analyze.

Practical Applications of Writing Line Equations

Real-World Contexts
Understanding how to write the equation of a line from a point and slope is vital in various fields:
- Physics: describing motion or force
- Economics: analyzing cost functions
- Engineering: designing structures and systems
- Data analysis: modeling relationships between variables

Solving Related Problems
- Find the equation of a line passing through a specific point with a given slope
- Determine if a point lies on a particular line
- Calculate the intersection point of two lines

Summary and Tips for Mastery

Key Takeaways
- The point-slope form is ideal when a point and slope are given.
- Always substitute the known point (x₁, y₁) and slope (m) into the formula.
- Simplify carefully, especially when dealing with negative signs and fractions.
- Convert to slope-intercept form for easier interpretation and graphing.

Practice Examples
To reinforce your understanding, try solving these:
1. Write the equation of a line passing through (2, -1) with a slope of 5.
2. Find the point-slope form of the line passing through (0, 0) with a slope of -2/3.
3. Convert the equation \( y - 4 = \frac{1}{2}(x + 6) \) into slope-intercept form.

Conclusion

Writing the equation of a line in point-slope form is a foundational skill in algebra that facilitates
understanding of linear relationships. Using the given point (-8, 3) and the slope of -3/4, the point-slope form
is:
\[ y - 3 = -\frac{3}{4}(x + 8) \]

This form not only helps in graphing the line accurately but also serves as a stepping stone for further
algebraic manipulations and applications. Mastering this process enhances your ability to analyze and interpret
linear equations in various mathematical and real-world contexts.



Frequently Asked Questions

What is the point-slope form of the line passing through (-8, 3) with a
slope of -3/4?

The point-slope form is y - 3 = -3/4 (x + 8).

How do you write the equation of a line in point-slope form given a point
and slope?

Use the formula y - y₁ = m(x - x₁), substituting the given point and slope.

What is the significance of the point (-8, 3) in the equation?

It is a point through which the line passes and is used as (x₁, y₁) in the point-slope form.

If the slope of the line is -3/4 and it passes through (-8, 3), what is the
equation in point-slope form?

y - 3 = -3/4 (x + 8).

Can the point-slope form be converted to slope-intercept form? How?

Yes, by simplifying the point-slope equation and solving for y to get y = mx + b.

What are common mistakes to avoid when writing the point-slope form of a
line?

Ensure correct substitution of the point coordinates and slope; watch out for sign errors.

How can I verify that the line passes through the point (-8, 3)?

Substitute x = -8 and y = 3 into the equation; if both sides are equal, the point lies on the line.

What is the next step after writing the equation in point-slope form?

You can convert it to slope-intercept form or graph the line for visual confirmation.

Additional Resources
A Line Passes Through The Point (-8, 3) And Has A Slope Of -3/4. Write An Equation In Point-Slope Form.

Understanding how to write the equation of a line when given a point and a slope is a fundamental skill in
algebra and coordinate geometry. In this guide, we'll explore how to find the equation of a line that passes
through the point (-8, 3) with a slope of -3/4 in point-slope form. This approach not only helps in solving
many geometric problems but also enhances your grasp of the relationships between points, slopes, and line
equations.

---

Introduction to Line Equations



Before diving into the specific problem, it's essential to understand the general forms of linear equations:

- Slope-Intercept Form: y = mx + b
- Point-Slope Form: y - y₁ = m(x - x₁)
- Standard Form: Ax + By = C

Each form offers unique advantages depending on the problem context. For our case, the point-slope form is
most appropriate as it directly incorporates a known point and the slope.

---

The Significance of the Point (-8, 3) and Slope -3/4

Given:

- Point: (-8, 3)
- Slope: -3/4

This information provides a starting point and the direction of the line:

- The point tells us a specific location the line passes through.
- The slope indicates the line's inclination, with negative value implying a downward trend as x increases.

---

Step-by-Step Guide to Writing the Equation in Point-Slope Form

Step 1: Recall the Point-Slope Formula

The general point-slope form is:

y - y₁ = m(x - x₁)

Where:

- (x₁, y₁) is the known point on the line.
- m is the slope.

Step 2: Substitute the Known Values

Insert the given point (-8, 3) and the slope -3/4 into the formula:

y - 3 = (-3/4)(x - (-8))

Simplify the double negative:

y - 3 = (-3/4)(x + 8)

This is the equation of the line in point-slope form.

---

Deep Dive: Understanding Each Component

Why Use Point-Slope Form?

- It provides a quick way to write the line's equation when you know one point and the slope.
- It is especially useful for plotting the line or converting to other forms later.



The Role of the Slope (-3/4)

- The slope indicates that for every 4 units moved horizontally to the right, the line drops 3 units vertically.
- Conversely, moving 4 units left (x decreases by 4), y increases by 3.

The Significance of the Point (-8, 3)

- The point anchors the line's position in the coordinate plane.
- It ensures the line passes through this specific point.

---

Visualizing the Line

Imagine plotting the point (-8, 3) on the coordinate plane. From this point:

- Move horizontally 8 units left (since x is -8).
- The slope is -3/4, which suggests:

- For every 4 units moved to the right, y decreases by 3.
- For every 4 units moved to the left, y increases by 3.

Plotting additional points using the slope can help visualize the line's direction and steepness.

---

Practice: Converting to Other Forms

Converting to Slope-Intercept Form

Starting from the point-slope form:

y - 3 = (-3/4)(x + 8)

Distribute:

y - 3 = (-3/4)x - (3/4)8

Calculate:

(3/4)8 = (3/4)8 = 32 = 6

So:

y - 3 = (-3/4)x - 6

Add 3 to both sides:

y = (-3/4)x - 6 + 3

Simplify:

y = (-3/4)x - 3

This is the slope-intercept form, showing the y-intercept at (0, -3).

Converting to Standard Form

Starting from the previous slope-intercept form:



y = (-3/4)x - 3

Multiply both sides by 4 to clear the fraction:

4y = -3x - 12

Bring all to one side:

3x + 4y = -12

This standard form is often useful for graphing or solving systems.

---

Key Takeaways

- The point-slope form is particularly convenient when a point and slope are known.
- Converting between forms (point-slope, slope-intercept, standard) is straightforward once the initial
equation is established.
- Visualizing the line helps in understanding its behavior and in verifying calculations.

---

Additional Tips for Working with Line Equations

- Always double-check the signs when substituting values into the formulas.
- When converting forms, ensure coefficients are simplified when necessary.
- Plot multiple points using the slope to accurately sketch the line.
- Remember that the slope indicates the direction and steepness, critical for understanding the line's orientation.

---

Conclusion

Writing the equation of a line passing through a specific point with a given slope in point-slope form is a
fundamental skill that underpins many concepts in algebra and coordinate geometry. In our example, a line
passing through the point (-8, 3) with a slope of -3/4 is succinctly expressed as:

y - 3 = (-3/4)(x + 8)

This equation provides a foundation for further analysis, visualization, and conversions, reinforcing your
understanding of linear equations and their applications. Mastering these steps enhances problem-solving
efficiency and deepens your comprehension of geometric relationships on the coordinate plane.
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