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 Point-Slope Form: Formula, Finding Steps, & Examples

The point-slope form of a line is a simple and short way of expressing the equation of a line. Using a definite point on the line and the slope of the line, we can easily write the equation without being sure about other forms such as slope intercept form or standard form. 
This form is especially helpful when we are given a specific point and slope because it allows us to substitute these values directly into the equation.
This article will provide valuable tips and techniques for determining the point-slope of the line to the readers. We will introduce strategies to improve your knowledge of this form of linear equations from understanding the formula to applying it excellently when solving problems.
What is the Point Slope Form of a Line?


The point-slope form of a line is a mathematical equation used to represent a straight line on a graph. It is written in the form:
y – y1 = m (x – x1)
This form is especially useful when we have a particular point on the line and the slope of the line as it allows us to write the equation without being sure of the y intercept.


The Point-Slope Formula


The point-slope form of a linear equation is described as a straight line on a coordinate plane. It is mathematically written as:

Where the pair (x1, y1) is the coordinate point of the line, it represents a known point on the line. “m” is the slope of the line that describes the steepness or inclination of the line. And (x, y) is the pair of independent variables. It is graphically represented as:


Derivation of the Point Slope Form
The point-slope form of a linear equation can be derived from the slope-intercept form (y = mx + b); where m is the slope of the line and b is the y-intercept.
Consider two points on the line (x, y) and (x1, y1). The slope of the straight line passes through these points.
m = (y – y1)/ (x – x1)
This equation represents the change in y divided by the change in x between the two points on the line.
Now, let us rearrange this equation to express y−y1 in terms of x−x1:
m = (y – y1)/ (x – x1)
m (x – x1) = (y – y1)
(y – y1) = m (x – x1)
This equation is the point-slope form of a line; derived from the slope formula and the relationship between a point (x1; y1) on the line and another point (x; y) on the same line with slope m.
How to Find Point Slope Form Mathematically


To find point slope form of a linear equation; we usually need a point on the line and the slope of the line. Follow these steps:
	We need to identify a particular point (x₁, y₁) that lies on the line.

	Also need a slope m for the expression of the point-slope. If there is no slope, so find it by using the following equation: m = (y – y1)/ (x – x1)

	 Put the values of the point that lies on the line and the slope m in the formula (y – y1 = m (x – x1)) and evaluate it.

	We can also calculate the point-slope form of a line by using a calculator.


How to Find Point Slope Form Graphically


Same as mathematically, we need a point on the line and the slope of the line to plot the graph of the line. We can plot the graph of the line by using these steps:
	Identify the point where the x-axis and y-axis intersect. 

	For plotting the line graph, we require another point. By using this formula for the slope m, we get the other point. Slope = Rise/Run


Where rise means the n th term rises from the intersecting point and rune means the n th term runs from the point intersect. 
	Draw an intersecting line between the points.



Problems of finding Point Slope Form
Below are a few problems of finding the equation in point slope form.
P#1: 
Find the equation of a line having a slope of 4/3 and a point P lying on the line (2,-7).
Solution: The given point P lies on the x-axis as 2 and the y-axis as -7.
(x1, y1) = (2,-7)
m = 4/3
The point slope form;
y – y1 = m (x – x1); put the values of point and slope.
y – (-7) = 4/3(x – 2)
y + 7 = 4/3(x – 2)
3(y + 7) = 4(x – 2)
3y + 21 = 4x – 8
4x – 3y = 21 + 8
4x – 3y = 29 or 4x – 3y – 29 = 0
P#2: 
Can you identify the slope from the following equations:
	y + 2 = 3 (x – 2)

	y = 5/4 x

	b – 4 = 2/3 (a – 3)


Solution: 
	Given y + 2 = 3(x – 2)


By the point slope formula y – y1 = m (x – x1);
The slope m = 3
	Given y = 5/4 x


By the point slope formula y – y1 = m (x – x1);
y – 0 = 5/4 (x – 0)
The slope m = 5/4
	b – 4 = 2/3 (a – 3)


By the point-slope formula y – y1 = m (x – x1);
Let x = a, x1 = a1 and y = b, y1 = b1
The formula becomes:
b – b1 = m (a – a1);
So, from the given equation b – 4 = 2/3 (a – 3);
The slope m = 2/3
P#3: 
Figure out the points from the following graphs that lie on the lines.
	b) c) 


Solution:
	P (x1, y1) = (0,5)

	P (x1, y1) = (3,2)

	P (x1, y1) = (1,9)


Summary


In this context, we dived deeper into the concept of the point-slope form of a linear equation. We learned what a point slope is and how it is calculated mathematically and graphically. Step-by-step guidance gives a solid grasp of the concept and solved problems help readers understand the above discussion. 
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