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1. CHAPTER INTRODUCTION

To identify  the position of  an object  or  a point  on a flat  sheet  of  paper,  we fundamentally  require a frame of

reference  consisting  of  independent  structural  lines.  Coordinate  Geometry is  that  branch  of  mathematics  that

completely  unifies  algebra  and  geometry  by  using  numerical  couples  to  pinpoint  precise  locations  in  a  two-

dimensional space. Developed historically by the French philosopher and mathematician **René Descartes**, this

system translates geometric shapes into algebraic equations, completely transforming higher-level mathematical

design.

Descartes noticed that a position on a surface could be uniquely located by measuring its perpendicular distance

from two intersecting  lines.  This  simple  realization  laid  the  groundwork  for  analytical  geometry,  calculus,  and

mathematical mapping systems used across modern engineering branches.

🚀 REAL-LIFE APPLICATIONS OF COORDINATE GEOMETRY

Global Navigation & GPS Systems: Modern Global Positioning Systems (GPS) map locations across

the globe using latitude and longitude values, operating as a spherical coordinate layout.

Computer Graphics & Video Game Design: Every image, pixel, or 3D object displayed on a computer

screen or video game is rendered by plotting its exact coordinates on a digital Cartesian display grid.

• 

• 
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2. DETAILED EXPLANATION OF CONCEPTS

The Cartesian System and Coordinate Axes

To construct a coordinate plane, we take two real number lines—one horizontal and one vertical—and place them

together so they intersect perpendicularly at their zero marks:

Horizontal Axis (X-Axis): The continuous real number line placed horizontally. Moving to the right of the

intersection point represents positive values, while moving to the left represents negative values.

Vertical Axis (Y-Axis): The continuous real number line placed vertically. Moving upwards from the intersection

point represents positive values, while moving downwards represents negative values.

The Origin (O): The fixed central point where the X-axis and Y-axis intersect perpendicularly. It serves as the

starting point for all measurements. The numerical coordinates assigned to the origin are uniquely (0, 0).

Cartesian Plane / Coordinate Plane: The entire flat two-dimensional surface defined by the two perpendicular

intersecting axes. It is often referred to as the xy-plane.

Understanding Quadrants

The  perpendicular  intersection  of  the  X-axis  and  Y-axis  divides  the  Cartesian  plane  into  exactly  four  distinct

structural  regions  called  **Quadrants**.  These  are  numbered  sequentially  from I  to  IV  in  an  **anti-clockwise

direction** starting from the top-right corner:

First Quadrant (Quadrant I): Located in the top-right region. Both x and y distances are measured along

positive directions. Sign convention: (+, +).

Second Quadrant (Quadrant II): Located in the top-left region. The x-distance is negative, and the y-distance

is positive. Sign convention: (-, +).

Third Quadrant (Quadrant III): Located in the bottom-left region. Both x and y distances are measured along

negative directions. Sign convention: (-, -).

Fourth Quadrant (Quadrant IV): Located in the bottom-right region. The x-distance is positive, and the y-

distance is negative. Sign convention: (+, -).

The Coordinates of a Point: Ordered Pairs

The position of any point on the Cartesian plane is uniquely expressed as an **Ordered Pair**,  written inside

brackets as (x, y). The position is determined by its specific component parts:

Abscissa (x-coordinate): The perpendicular distance of a point from the vertical Y-axis, measured along the

horizontal X-axis. It is always written as the first entry in an ordered pair.

Ordinate (y-coordinate): The perpendicular distance of a point from the horizontal X-axis, measured along the

vertical Y-axis. It is always written as the second entry in an ordered pair.

• 

• 

• 

• 
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VISUAL STRUCTURE OF THE CARTESIAN PLANE AND QUADRANTS:

                                 Y-Axis (Vertical)
                                        ▲
                                        │
                         Quadrant II    │    Quadrant I
                         (-x, +y)       │    (+x, +y)
                                        │
                  ──────────────────────┼──────────────────────► X-Axis (Horizontal)
                                      (0,0) Origin
                         Quadrant III   │    Quadrant IV
                         (-x, -y)       │    (+x, -y)
                                        │
                                        ▼

Step-by-Step Guide to Plotting and Locating Points

To plot a point assigned to specific coordinates, such as P(3, -2), follow this structured procedural path:

Start at the Origin (0,0). Inspect the sign and magnitude of the abscissa (the first number, 3).

Since the abscissa is +3, move exactly 3 units to the right along the positive X-axis. Hold this horizontal

position.

Next, inspect the sign and magnitude of the ordinate (the second number, -2).

Since the ordinate is -2, move vertically downwards exactly 2 units from your current position, running parallel to

the Y-axis.

Mark this final location with a dot and label it cleanly as P(3, -2). This point lies inside Quadrant IV.

1. 

2. 

3. 

4. 

5. 
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3. IMPORTANT TERMS & DEFINITIONS

TERMINOLOGY MATHEMATICAL DEFINITION STUDENT-FRIENDLY

EXPLANATION

Coordinate

Geometry

The branch of mathematics where algebraic

methods are used to solve geometric problems via

a coordinate reference.

A system that uses pairs of numbers

to study and plot geometry on a flat

grid.

Cartesian Plane A flat two-dimensional surface defined by two

perpendicular intersecting coordinate lines.

The layout grid where points, lines,

and shapes are drawn and

measured.

X-Axis The horizontal real number line serving as a

reference axis on a coordinate plane.

The main horizontal tracking line on a

graph paper.

Y-Axis The vertical real number line serving as a

reference axis on a coordinate plane.

The main vertical tracking line on a

graph paper.

Origin The unique point of intersection (0,0) where the

coordinate axes cross perpendicularly.

The central zero point where all graph

measurements start.

Ordered Pair A set couple of numbers written in a rigid notation

sequence: (x, y).

An address pair where the horizontal

step is always written before the

vertical step.

Abscissa The signed linear distance of a point from the

vertical axis (the x-coordinate).

The horizontal step value telling you

how far left or right to move from

zero.

Ordinate The signed linear distance of a point from the

horizontal axis (the y-coordinate).

The vertical step value telling you

how far up or down to move from

zero.

Quadrant One of the four quarters into which a coordinate

plane is divided by its axes.

One of the four main room zones

created by the crossing tracking lines.
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4. NCERT KEY POINTS

The Zero Dimension Axis Laws:

If a point lies directly on the **X-axis**, its distance from the X-axis is zero. Therefore, its ordinate is always

0. The generalized coordinates of any point on the X-axis take the form (x, 0).

If a point lies directly on the **Y-axis**, its distance from the Y-axis is zero. Therefore, its abscissa is always

0. The generalized coordinates of any point on the Y-axis take the form (0, y).

Order Sensitivity Constraints: If x ≠ y, then the ordered pair (x, y) is **not equal** to the ordered pair (y,
x). Swapping the positions of the numbers alters the physical location on the graph paper. * *Example:* The

point (1, 4) lies in Quadrant I, while (4, 1) represents an entirely separate point on the plane. 

Axis Boundary Independence: The coordinate axes divide the flat surface into four quadrants, but the axes

themselves **do not belong to any quadrant**. A point located at (5, 0) lies on the positive X-axis, not inside

Quadrant I or IV.

💡 HIGHLIGHTED EXAMINATION PROPERTY

The perpendicular distance of a point from the X-axis is always equal to the **absolute value of its ordinate**

(|y|), and its perpendicular distance from the Y-axis is always equal to the **absolute value of its abscissa** (|

x|).

• 

◦ 

◦ 

• 

• 
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5. TABLES & LOGIC FLOWCHARTS

Quadrant Sign Conventions

QUADRANT

POSITION

ABSCISSA (X)

SIGN

ORDINATE (Y)

SIGN

STANDARD

NOTATION FORM

EXAMPLE

POINTS

Quadrant I ➕ Positive (> 0) ➕ Positive (> 0) (+, +) (2, 5), (4, 1)

Quadrant II ➖ Negative (< 0) ➕ Positive (> 0) (-, +) (-3, 1), (-5,
4)

Quadrant III ➖ Negative (< 0) ➖ Negative (< 0) (-, -) (-2, -6), (-1,
-1)

Quadrant IV ➕ Positive (> 0) ➖ Negative (< 0) (+, -) (3, -4), (1,
-2)

POINT PLOTTING PROCEDURAL LOGIC TREE:

               [ Given Target Ordered Pair: (x, y) ]
                                 │
                                 ▼
                    Start directly at Origin (0,0)
                                 │
         ┌───────────────────────┴───────────────────────┐
         ▼                                               ▼
   Is abscissa x positive?                         Is abscissa x negative?
         │                                               │
         ▼                                               ▼
Move x units RIGHT along X-axis                 Move x units LEFT along X-axis
         │                                               │
         └───────────────────────┬───────────────────────┘
                                 │
                                 ▼
                        Hold current x-position
                                 │
         ┌───────────────────────┴───────────────────────┐
         ▼                                               ▼
   Is ordinate y positive?                         Is ordinate y negative?
         │                                               │
         ▼                                               ▼
Move y units UPWARDS parallel to Y          Move y units DOWNWARDS parallel to Y
         │                                               │

CBSE Class 9 Mathematics | Chapter 6 Coordinate Geometry

Page 7



         └───────────────────────┬───────────────────────┘
                                 │
                                 ▼
                     [ Plot point and label coordinates ]
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6. MEMORY TRICKS & SHORTCUTS

1. Alphabetical Order Rule: "A before O"

Students frequently confuse whether the horizontal value or vertical value comes first in coordinates, or which

terms match. Use alphabetical ordering to remember:

In vocabulary, **A**bscissa comes before **O**rdinate. In ordered pairs, **X** comes before **Y**.

Therefore, **Abscissa matches X** (horizontal), and **Ordinate matches Y** (vertical).

2. Quadrant Path Rule: "The Anti-Clockwise 'C'"

To trace quadrant numbers without mistakes, draw a large capital letter **"C"** on your graph paper starting from

the top right quadrant. The path of your pen naturally tracks through the quadrants in the correct order: Quadrant I

→ Quadrant II → Quadrant III → Quadrant IV.

• 

• 
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7. COMMON MISTAKES STUDENTS MAKE

⚠️ ERROR 1: WRITING COORDINATES IN THE REVERSE ORDER

The Mistake: Looking at a point that is 3 units out along the X-axis and 5 units up along the Y-axis, and

incorrectly writing its coordinates as (5, 3).

How to avoid it: Coordinates must always maintain strict  order:  (Abscissa, Ordinate).  The correct

address is (3, 5). Swapping the numbers shifts the position to an entirely different point on the plane.

⚠️ ERROR 2: MISPLACING POINTS THAT CONTAIN A ZERO INTERCEPT

The Mistake: Plotting the coordinate point (0, -4) directly on the horizontal X-axis instead of the vertical Y-

axis.

How to avoid it: Look at which coordinate holds the non-zero number. If x = 0, the point has no horizontal

displacement, meaning it must lie directly on the **Y-axis** line.
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8. QUICK REVISION NOTES

Coordinate geometry uses ordered pairs to link unique numerical addresses to geometric positions on a

surface.

The **X-axis** is horizontal, and the **Y-axis** is vertical. They intersect perpendicularly at the **Origin (0,0)**.

The plane is split into four quadrants numbered anti-clockwise: I (+,+), II (-,+), III (-,-), IV (+,-).

An ordered pair is written as (x, y), where x is the **abscissa** and y is the **ordinate**.

Points on the X-axis look like (x, 0), while points on the Y-axis look like (0, y).

• 

• 

• 

• 

• 
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9. ONE-PAGE SUMMARY

Coordinate geometry provides a clear, rule-based framework for mapping positions on a flat Cartesian plane:

[Image of Cartesian plane with labelled quadrants, axes, origin, and sample points] 

GRID ELEMENT STRUCTURAL RULE / CONVENTION SIGN / COORDINATES PATTERN

Origin The intersection of the reference axes. Strictly (0, 0)

X-Axis Line The main horizontal number line. Form pattern: (x, 0)

Y-Axis Line The main vertical number line. Form pattern: (0, y)

Quadrant I Top-right region zone. Both coordinates positive: (+, +)

Quadrant II Top-left region zone. Negative x, positive y: (-, +)

Quadrant III Bottom-left region zone. Both coordinates negative: (-, -)

Quadrant IV Bottom-right region zone. Positive x, negative y: (+, -)
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10. MIND MAP

Coordinate Geometry
│
├── 1. Grid Infrastructure
│   ├── Cartesian Plane: The two-dimensional surface where shapes are mapped
│   ├── Coordinate Axes: Perpendicular horizontal (X-axis) and vertical (Y-axis) number lines
│   └── Origin (O): The intersection point of the axes, with coordinates fixed at (0,0)
│
├── 2. Regional Partitioning
│   ├── Quadrant I: Top-right quadrant, using the sign pattern (+, +)
│   ├── Quadrant II: Top-left quadrant, using the sign pattern (-, +)
│   ├── Quadrant III: Bottom-left quadrant, using the sign pattern (-, -)
│   └── Quadrant IV: Bottom-right quadrant, using the sign pattern (+, -)
│
└── 3. Point Representation
    ├── Ordered Pair: Standard position notation, written as (x, y)
    ├── Abscissa: The x-coordinate, measuring horizontal step distance from the Y-axis
    └── Ordinate: The y-coordinate, measuring vertical step distance from the X-axis
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11. EXAM TIPS

Use a Straightedge for Precision: When drawing axes or locating coordinates on graph papers, always use a

sharpened pencil and a ruler. Neat, precise lines prevent errors and help ensure you receive full marks for

presentation from examiners.

Pay Attention to Zero Coordinates: If an exam question asks you to identify the location of a point like (0,
3) or (-2, 0), do not write down a quadrant name. Points containing a zero coordinate lie directly on the

**Coordinate Axes** lines. Specifying the correct axis is essential for full marks.

Double-Check Your Signs Before Answering: When identifying which quadrant a point belongs to, verify the

signs of the numbers first. For instance, a point like (-3, -5) has two negative signs, which means it sits

inside Quadrant III. Checking signs first helps prevent careless mistakes.

• 

• 

• 
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