
Coordinate Geometry

1. Introduction

Coordinate geometry is a branch of mathematics that combines algebra and geometry.

It involves studying geometric figures using algebraic principles with the help of coordinates.

2. Cartesian Coordinate System

The Cartesian coordinate system is a fundamental concept in coordinate geometry.

It consists of an x-axis and a y-axis that intersect at right angles at a point called the origin.

Points on the plane are located using ordered pairs (x, y) where x represents the horizontal

position and y represents the vertical position.

3. Distance Formula

The distance between two points P(x?, y?) and Q(x?, y?) in a plane is given by the formula:

[ d = \sqrt{(x? - x?)² + (y? - y?)²} ]

4. Slope of a Line

The slope of a line passing through two points (x?, y?) and (x?, y?) is given by: [ m = \frac{y

? - y?}{x? - x?} ]

It represents the rate at which the line rises or falls as we move from left to right.

5. Equation of a Line

The equation of a line in the Cartesian plane is given by: [ y = mx + b ] where m is the slope

and b is the y-intercept (where the line crosses the y-axis).

6. Parallel and Perpendicular Lines

Two lines are parallel if they have the same slope and will never intersect.

Two lines are perpendicular if the product of their slopes is -1.

7. Midpoint Formula

The coordinates of the midpoint of a line segment with endpoints (x?, y?) and (x?, y?) are

given by: [ (\frac{x? + x?}{2}, \frac{y? + y?}{2}) ]
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8. Applications

Coordinate geometry is used in various fields such as physics, engineering, computer

science, and architecture to solve real-world problems.

It helps in determining distances, angles, and shapes of geometric figures.

9. Practice

To master coordinate geometry, practice plotting points, finding distances, slopes, and

equations of lines on the Cartesian plane.

Solve problems involving parallel and perpendicular lines, circles, and other geometric

shapes.

Coordinate geometry provides a powerful tool for analyzing and solving geometric problems using

algebraic techniques. Mastering this branch of mathematics can enhance problem-solving skills

and deepen understanding of spatial relationships.
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