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Find The Equation Of Each Of The Straight Lines, Given Its Gradient And The
Coordinates Of A Point On is a common problem in coordinate geometry that helps
students understand how to derive the equation of a straight line when provided with
specific information. This type of question tests your understanding of the relationship
between a line’s slope (or gradient), a point on the line, and the line’s equation. Whether
you are preparing for exams or working on real-world applications, mastering this concept
is essential for solving various geometric problems. In this article, we will explore the
step-by-step process to find the equation of a straight line given its gradient and a point on
the line, along with examples and tips to improve your skills.

Understanding the Equation of a Straight Line
Before diving into the methods, it’s important to understand the basic form of a straight
line’s equation and the key components involved.

The Slope-Intercept Form
The most familiar form of a straight line’s equation is the slope-intercept form:

y = mx + c

where:

m is the gradient (or slope) of the line

c is the y-intercept (the point where the line crosses the y-axis)

This form is useful when the slope and y-intercept are known.

The Point-Slope Form
When you know the gradient of the line and a specific point \((x_1, y_1)\) the line passes
through, the point-slope form is particularly handy:

y - y₁ = m(x - x₁)

This form directly relates the known point and the slope to the equation of the line.



Step-by-Step Method to Find the Equation of a
Line
Given the gradient \(m\) and a point \((x_1, y_1)\), you can find the equation of the line
using the following steps:

Step 1: Write Down the Known Values
Identify the given data:

Gradient (m): the slope of the line

Point (x₁, y₁): a point on the line

Step 2: Use the Point-Slope Formula
Plug the known values into the point-slope form:

y - y₁ = m(x - x₁)

This forms the foundation to derive the equation.

Step 3: Simplify to Slope-Intercept or Standard Form
Transform the equation into the desired form:

To obtain the slope-intercept form, solve for y:
y = mx + (y₁ - m x₁)

Alternatively, expand and rearrange to get the standard form:
Ax + By + C = 0

Step 4: Write the Final Equation
Express the line’s equation clearly, ensuring it is simplified and correctly formatted.

Examples of Finding the Equation of a Line
Let’s look at detailed examples to clarify the process.



Example 1: Find the equation of a line with gradient 2
passing through (3, 4)
Solution:

1. Identify known values:
- Gradient \(m = 2\)
- Point \((x_1, y_1) = (3, 4)\)

2. Apply point-slope form:
\[
y - 4 = 2(x - 3)
\]

3. Simplify to slope-intercept form:
\[
y - 4 = 2x - 6
\]
\[
y = 2x - 6 + 4
\]
\[
y = 2x - 2
\]

Final Equation:
\[
\boxed{y = 2x - 2}
\]

---

Example 2: Find the equation of a line with gradient \(-
\frac{1}{3}\) passing through \((-2, 5)\)
Solution:

1. Identify known values:
- Gradient \(m = -\frac{1}{3}\)
- Point \((x_1, y_1) = (-2, 5)\)

2. Apply point-slope form:
\[
y - 5 = -\frac{1}{3}(x + 2)
\]

3. Simplify:
\[
y - 5 = -\frac{1}{3}x - \frac{2}{3}



\]
\[
y = -\frac{1}{3}x - \frac{2}{3} + 5
\]

4. Express 5 as a fraction:
\[
y = -\frac{1}{3}x - \frac{2}{3} + \frac{15}{3}
\]
\[
y = -\frac{1}{3}x + \frac{13}{3}
\]

Final Equation:
\[
\boxed{y = -\frac{1}{3}x + \frac{13}{3}}
\]

---

Tips for Solving Line Equation Problems
To efficiently find the equation of a line given its gradient and a point, keep these tips in
mind:

Use the Correct Formula
- For a known point and gradient, always start with the point-slope form.
- Convert to slope-intercept or standard form as required.

Keep Track of Fractions and Signs
- Be careful with negative signs and fractions during calculations to avoid errors.

Simplify the Equation
- Always simplify your final answer for clarity and accuracy.

Practice with Various Examples
- Practice with different values and situations to build confidence.



Additional Applications and Variations
The method of finding the line’s equation given its gradient and a point is versatile and
applicable in many contexts.

Parallel and Perpendicular Lines
- Parallel lines: Have the same gradient but pass through different points.
- Perpendicular lines: Have gradients that are negative reciprocals. Once you find the
gradient, use it to find the perpendicular line’s equation.

Finding the Equation When Two Points Are Given
- Calculate the gradient first using the two points:
\[
m = \frac{y_2 - y_1}{x_2 - x_1}
\]
- Then, use one point and the gradient in the point-slope formula.

Real-World Problems
- Applications include designing roads, analyzing trends in data, and engineering tasks
where line equations model relationships.

Conclusion
Finding the equation of a straight line given its gradient and a point on the line is a
foundational skill in coordinate geometry. By understanding the key formulas—particularly
the point-slope form—and practicing the steps of substituting known values, simplifying,
and converting to different forms, students can confidently solve these problems.
Remember to double-check your calculations, especially when working with fractions or
negative signs, and practice with diverse examples to strengthen your understanding.
Mastery of this skill not only enhances your mathematical ability but also prepares you for
more complex topics involving lines and their equations. Whether for academic purposes
or practical applications, knowing how to find a line’s equation efficiently is a valuable tool
in your mathematical toolkit.

Frequently Asked Questions

How do I find the equation of a straight line given its
gradient and a point on the line?
Use the point-slope form: y - y₁ = m(x - x₁), where m is the gradient and (x₁, y₁) is the given
point. Simplify to get the equation in slope-intercept form if needed.



What is the formula to find the equation of a line given
a point and its gradient?
The formula is y - y₁ = m(x - x₁), where (x₁, y₁) is the point and m is the gradient. This is
called the point-slope form of a linear equation.

How do I convert the point-slope form to slope-intercept
form?
Expand the point-slope equation y - y₁ = m(x - x₁), then simplify to y = mx + c, where c is
the y-intercept calculated after substitution.

If a line has a gradient of 2 and passes through the
point (3, 4), what is its equation?
Using the point-slope form: y - 4 = 2(x - 3). Simplifying: y - 4 = 2x - 6, so y = 2x - 2.

Can I find the equation of a line if I only know the
gradient and a point on the line?
Yes, using the point-slope form y - y₁ = m(x - x₁). Without additional points, this form gives
the line's equation directly.

What should I do if the gradient is negative and I have a
point on the line?
Apply the same method: substitute the gradient and point into y - y₁ = m(x - x₁), then
simplify to find the line's equation with a negative slope.

How does knowing the gradient help in graphing the
line accurately?
The gradient indicates the slope, showing how steep the line is and its direction.
Combining it with a point allows you to plot the line precisely.

What are common mistakes to avoid when finding the
equation of a line given its gradient and a point?
Common mistakes include mixing up x and y coordinates, incorrect substitution into the
point-slope formula, and forgetting to simplify the equation properly.

Additional Resources
Find The Equation Of Each Of The Straight Lines, Given Its Gradient And The Coordinates
Of A Point On



Understanding the fundamental properties of straight lines is a cornerstone of analytical
geometry, a branch of mathematics that combines algebra and geometry for precise
problem-solving. One common challenge students and professionals encounter involves
determining the equation of a straight line when only its gradient (slope) and a single
point on the line are known. This task is integral in fields ranging from engineering and
physics to computer graphics and architectural design. In this article, we will explore the
methods to find the equation of a straight line given its gradient and a point, delving into
the principles, formulas, and practical applications that make this process both accessible
and essential.

---

The Foundations: Understanding Line Equations and Gradients

Before diving into the methods, it is crucial to understand the basic concepts involved.

What Is a Gradient?

The gradient, often represented as m, measures the steepness or inclination of a line.
Mathematically, it is defined as the ratio of the change in the y-coordinate to the change in
the x-coordinate between two points on the line:

\[ m = \frac{\Delta y}{\Delta x} = \frac{y_2 - y_1}{x_2 - x_1} \]

A positive gradient indicates the line rises as it moves from left to right, while a negative
gradient indicates it falls. A zero gradient signifies a horizontal line, and an undefined
gradient corresponds to a vertical line.

Equation of a Straight Line

The most common form of a line's equation in the coordinate plane is the slope-intercept
form:

\[ y = mx + c \]

where:
- \( m \) is the gradient,
- \( c \) is the y-intercept (the point where the line crosses the y-axis).

However, when we only know the gradient and a specific point on the line, the goal is to
determine \( c \), thereby fully describing the line.

---

Step-by-Step Approach: From Gradient and Point to Line Equation

When given the gradient \( m \) and a point \( (x_1, y_1) \) on the line, the process to find
the equation involves substituting these known values into the general form.

1. Use the Point-Slope Form



The point-slope form of the line's equation provides a direct way to incorporate the known
point and gradient:

\[ y - y_1 = m(x - x_1) \]

This form emphasizes the relationship between the slope and a specific point.

2. Expand and Rearrange to Slope-Intercept Form

To express the line in the familiar slope-intercept form, expand the point-slope equation:

\[ y - y_1 = m(x - x_1) \]
\[ y = m(x - x_1) + y_1 \]
\[ y = mx - m x_1 + y_1 \]

Here, the y-intercept \( c \) is identified as:

\[ c = -m x_1 + y_1 \]

Thus, the equation of the line becomes:

\[ y = mx + c \]
\[ y = mx + (-m x_1 + y_1) \]

or simply:

\[ y = mx + (y_1 - m x_1) \]

This method provides a straightforward path to the line's equation, given the gradient and
a point.

---

Practical Examples: Applying the Method

Let's illustrate this process with concrete examples.

Example 1: Line with Gradient 2 Passing Through (3, 4)

Given:
- Gradient \( m = 2 \)
- Point \( (x_1, y_1) = (3, 4) \)

Solution:

1. Use the point-slope form:

\[ y - 4 = 2(x - 3) \]

2. Expand:



\[ y - 4 = 2x - 6 \]

3. Rearrange to slope-intercept form:

\[ y = 2x - 6 + 4 \]
\[ y = 2x - 2 \]

Result: The equation of the line is:

\[ y = 2x - 2 \]

---

Example 2: Vertical Line with Undefined Gradient Passing Through (5, -1)

Note: Vertical lines have an undefined gradient (\( m \to \infty \)), and their equations take
a different form.

Given:
- Gradient \( m \) is undefined
- Point \( (5, -1) \)

Solution:

The equation of a vertical line passing through \( (x_1, y_1) \) is simply:

\[ x = x_1 \]

In this case:

\[ x = 5 \]

Result: The line's equation is:

\[ x = 5 \]

---

Special Cases and Considerations

While the above method is robust, certain situations require additional attention.

Horizontal Lines (Gradient Zero)

When the gradient \( m = 0 \), the line is horizontal, and its equation simplifies to:

\[ y = y_1 \]

for a known point \( (x_1, y_1) \).

Vertical Lines (Undefined Gradient)



As previously mentioned, vertical lines do not have a finite gradient. Their equations are of
the form:

\[ x = x_1 \]

and are not expressed in the slope-intercept form.

Negative and Fractional Gradients

The method applies equally regardless of whether the gradient is negative or fractional.
For example, with \( m = -\frac{1}{2} \), the process remains the same.

---

Applications in Real-World Contexts

Understanding how to derive the equation of a line from its gradient and a point is
invaluable across various domains:

- Engineering: Calculating the slope of a road or roof and determining its equation for
construction plans.
- Physics: Analyzing motion graphs where velocity (gradient) and a specific position are
known.
- Computer Graphics: Drawing lines on digital screens by computing equations from
control points and slopes.
- Navigation: Plotting straight-line routes given a bearing (related to gradient) and a
starting point.

---

Summary: Key Steps to Find the Equation of a Line

1. Identify the known quantities:
- Gradient \( m \)
- Coordinates of a point \( (x_1, y_1) \)

2. Use the point-slope form:

\[ y - y_1 = m(x - x_1) \]

3. Expand and simplify to slope-intercept form:

\[ y = mx + (y_1 - m x_1) \]

4. Write the final equation in the desired form, considering special cases:

- Horizontal line: \( y = y_1 \)
- Vertical line: \( x = x_1 \)

Through these systematic steps, you can accurately find the equation of any straight line
when given its gradient and a point on it, enabling precise modeling and analysis in both



academic and practical contexts.

---

Final Thoughts

Mastering the process of deriving the equation of a line from its gradient and a point
enhances your analytical skills and deepens your understanding of geometric
relationships. Whether you're solving textbook problems or applying these concepts in
real-world scenarios, this method provides a reliable and efficient pathway to articulate
the precise mathematical description of straight lines. Keep practicing with different
gradients and points to build confidence and develop an intuitive grasp of line
equations—an essential skill in the toolkit of anyone working with geometrical and
analytical data.
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