
 

Coordinate Geometry 

Do you remember what a plane is? A plane is any flat surface which 

can go on infinitely in both of the directions. Now, if there is a point 

on a plane, you can easily locate that point with the help of coordinate 

geometry. Using the two numbers of the coordinate geometry, a 

location of any point on the plane can be found. Let us know more! 

A coordinate geometry is a branch of geometry where the position of 

the points on the plane is defined with the help of an ordered pair of 

numbers also known as coordinates. 

Suggested Videos 

  

What are Coordinates? 

Now, to help you understand the coordinates, take a look at the figure 

below. 
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Now, consider the grid on the right. The columns of the grid are 

labeled as A, B, C, D, E, F, etc. On the other hand, the rows are 

numbered as 1, 2, 3, 4, 5, 6, and so on. You can see that the letter X is 

located in the box D3 i.e. column D and row 3.  Here, D and 3 are the 

coordinates of this box. 

The box has two parts – one is the row and the other is the column. 

You need to understand that there are several boxes in every row and 

several boxes in every column. So, when you have both of them, you 

can find one single box that is the point where the rows and the 

columns intersect each other. 

The Coordinate Plane 

In the coordinate geometry, all the points are located on the coordinate 

plane. Take a look at the figure below. 



 

 

The figure above has two scales – One is the X-axis which is running 

across the plane and the other one is the y-axis which is at the right 

angles to the X-axis. This is similar to the concept of the rows and 

columns that we discussed in the first part above. 

Understanding the Concept of Coordinates 

● The point of intersection of the x and the y-axis is known as the 

origin. At this point, both x and y are 0. 

● The values on the right-hand side of the x-axis are positive and 

the values on the left-hand side of the x-axis are negative. 

● Similarly, on the y-axis, the values located above the origin are 

positive and the values located below the origin are negative. 

● When you have to locate a point on the plane, it is determined 

by a set of two numbers. So, first, you have to write about its 
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location on the x-axis followed by its location on the y-axis. 

Together, the two will determine a single and unique position 

on the plane. 

So, in the figure above, the point A has a value 20 on the x-axis and 

value 15 on the y-axis. These are also the coordinates of the point A. 

Often these points are also regarded as the “rectangular coordinates”. 

Please note: The order of the points on the plane is crucial. You have 

to write the x coordinate ahead of the y coordinate. 

Things That Have Been Made Possible By Coordinate Geometry 

If you know the coordinates of a group of points, you can do the 

following: 

a. Determine the distance between these points. 

b. Find the equation, midpoint, and slope of the line segment. 

c. Determine if the given lines are perpendicular or parallel. 

d. Find the perimeter and the area of the polygon formed by the 

points on the plane. 

e. Transform the shape by reflecting, moving and rotating it. 

f. Define the equations of ellipses, curves, and circles. 
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Question For You 

Q. What is the name of horizontal and vertical lines that are drawn to 

find out the position of any point in the Cartesian plane? 

A: The name of horizontal and vertical lines that are drawn to find out 

the position of any point in the Cartesian plane are determined by 

x-axis and y-axis respectively. 

Areas of Triangle and Quadrilateral 

Do you think finding the area of a triangle and a quadrilateral out there 

is a rocket science? Then you are sorely mistaken. It’s actually a piece 

of cake. Here’s how we can have that piece easily. Let’s get right into 

it! 

Area of a Triangle and a Quadrilateral 

Before jumping straight into finding the area of a triangle and a 

quadrilateral, let us first brush up on the basics. 

Triangles 
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A triangle is a polygon with 3 sides, 3 vertices, and 3 angles. Breaking 

down the word tri/angle it literally means something that has 3 angles. 

It is one of the basic shapes of geometry. The sum of the internal 

angles of the triangles is 180 degrees. 

Types of Triangle: 

1. Equilateral triangle: Has equal sides and angles. The measure 

of each angle is 60 degrees. 

2. Isosceles triangle: Has 2 equal sides and 2 equal angles. The 

angle formed by the equal sides is different. 

3. Scalene triangle: Does not have any congruent side. Length of 

every side is different. 

4. Acute triangle: All the angles of these triangles are less than 90 

degrees. 

5. Obtuse triangle: Only one of the angles is more than 90 

degrees. 
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6. Right-angled Triangle: One angle has the measure of 90 

degrees. 

Area of a triangle 

 

To find the area of a triangle you need 2 things: the base and the 

height. The height of the triangle is the perpendicular drawn on the 

base of the triangle. Formula for finding the area is, 

Area of Triangle= ½ × base× height 

Learn more about Section Formula here in detail. 

Solved Example 

Q:  In triangle ABC the height is denoted by h and its value is 5. The 

base is 4. Find the area of the triangle. 

Sol: Given, b=4, and h=5 
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To find: A(triangle ABC) 

Solution: Area of triangle ABC=½ ×b×h 

=½ ×4×5 =½ ×20=10. 

Therefore the area of the triangle is 10. 

Quadrilaterals 

 

Four-sided polygons are called Quadrilaterals. They have four sides, 

four vertices, and four angles. The sum of the internal angles of the 

quadrilateral is 360 degree. 

Depending on the length of the sides and measure of the angle there 

are seven types of quadrilaterals: 



 

1. Square 

2. Rectangle 

3. Rhombus 

4. Parallelogram 

5. Trapezium 

6. Isosceles Trapezium 

7. Kite 

 

Let us study each of them in detail: 

Square 



 

This quadrilateral has equal length of the sides and the equal measure 

of angles. Every angle is 90 degrees. The side is denoted by s. The 

opposite sides are parallel to each other. 

Area of Square= s×s 

Rectangle 

This type of quadrilaterals has the opposite sides equal to each other in 

length and are parallel. The angle of each angle of a rectangle is 90 

degrees. If ABCD is a quadrilateral then Side AB = Side CD and Side 

BC= Side AD.  One pair of parallel sides is called the length while the 

other pair is the breadth. These are denoted by l and b. 

Area of Rectangle = l×b 

Rhombus 

A rhombus is just like a square with equal sides. The only difference 

is that the internal angles do not form a 90-degree angle. So a rhombus 

is also called as a slanted square. The area of rhombus can be 

calculated using 2 different formulae. 

The first one is using the base and height 
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Area of rhombus= b×h 

The second one is using the length of the diagonals, 

Area of rhombus= (d1×d2)/2 

Parallelogram 

A parallelogram is a slanted rectangle with the length of the opposite 

sides being equal just like a rectangle. 

Area of parallelogram= b×h 

Trapezium 

A trapezium has one pair of sides parallel while the other isn’t. A 

trapezium is basically a triangle with the top sliced off.  The parallel 

sides of this quadrilateral are called the base and to calculate the 

height you need to draw a perpendicular from one parallel side to 

other. 

The formula for area of a trapezium is, 

Area of Trapezium= [(a+b)h]/2 



 

Isosceles Trapezium 

A trapezium with a line of symmetry dividing it. Both the parts of the 

trapezium look like mirror images of each other. The area of isosceles 

trapezium is, 

Area of Isosceles Trapezium=[(a+b)h]/2 

Kite 

A quadrilateral with two pairs of equal adjacent sides but unequal 

opposite sides. 

Area of a Kite= (d1×d2)/2 

Solved Examples 

Q: The area of a rhombus is 12 and the height is 6. Find the base. 

Sol: Given, area=12, and h=6 

To find: base b 

Formula: b×h 



 

Area of rhombus=b×h 

12=b(6) 

b=12/6 = 2 

  

Q: The height of a parallelogram is 15 and its base is 12. Find the area. 

Sol: Given, b=12 and h=15 

To find: A(parallelogram) 

Formula: b×h 

Area of parallelogram= (b)(h) = (12)(15) = 180 square units. 

  

Q: In a trapezium, the base1 is 7, base2 is 9 and the height is 2. Find 

the area of the trapezium. 



 

Sol: Given, a=7, h=2 and b=9 

To find: A(trapezium) 

Formula:[(a+b)h]/2 

Area of trapezium= [(a+b)h]/2 = [(7+9)2]/2 

= [16×2]/2 = 32/2 = 1 

Formuale At A Glance 

 Triangle  ½(b)(h) 

 Square  s² 

 Rectangle  b×h 

 Rhombus  ½(d1)(d2),  b×h 

 Parallelogram  b×h 



 

 Trapezium  [(a+b)h]/2 

 Isosceles Trapezium  [(a+b)h]/2 

 Kite 
 (d1×d2)/2 

 

Distance Formula 

You want to go to Bangkok from Mumbai for a concert of your 

favourite artist, but you don’t know the distance you have to travel. 

These cities are just 2 points on a map with specific latitudes and 

longitudes. So how do you calculate the distance between the two 

points? That’s easy. You use the distance formula. Here’s how we do 

it. 

What is distance formula? 

Derived from the Pythagorean Theorem, the distance formula is used 

to find the distance between any 2 given points. These points are 

usually crafted on an x-y coordinate plane. 
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The formula is, 

AB=√[(x2-x1)²+(y2-y1)²] 

Let us take a look at how the formula was derived. 

 

Derivation of formula 

In the above diagram, let’s consider 2 points A(x1,y1) and B(x2,y2). 

Connect the points A and B directly forming a slanting line AB. Now 

complete the triangle by joining the points A and B to a common point 

C such that AC is parallel to the y-axis while BC is parallel to the 

x-axis. 

Now for the coordinates of point C. 



 

Since we considered the point C to be parallel to x-axis the 

y-coordinate of C will be the same as the y-coordinate of B which is 

y2 and since C is also parallel to the y-axis the x-coordinate will be 

equal to the x-coordinate of A which is x1. 

Therefore the coordinates of point C are C (x1,y2). 

It is a well-known fact that on the x-y coordinate plane the x-axis cuts 

the y-axis at 90 degrees. That means both the axes are perpendicular to 

each other. Since the sides, AC and BC are parallel to the y-axis and 

the x-axis respectively, what we now have is a right-angled triangle 

ACB where side AB is the hypotenuse, side AC is the perpendicular 

and CB is the base. 

 

In order to find the length of side AC, we need to find the distance 

between points A and C. As we have already established the fact that 



 

AC is parallel to the y-axis, the x-coordinates will be the same and we 

cannot use it to calculate the distance. 

The only information we are left with are the y-coordinates. If we 

observe carefully, subtracting the y-coordinate values of C from the 

y-coordinate value of A we get the distance between the points A and 

C. 

And that my friends, is how we found the length of side AC. 

side AC= y2-y1        (1) 

Similarly, we also find the length of side CB. The only difference here 

will be that the y-coordinates remain the same and we subtract the 

x-coordinates. Therefore, 

side CB= x2-x1       (2) 

Triangle ACB is a right-angled triangle. We need to find hypotenuse 

AB. 

To do that we use the Pythagoras Theorem. So, 



 

AB²=BC²+AC² 

From (1) and (2), 

AB²=(x2-x1)²+(y2-y1)² 

Taking Square roots on both sides, 

AB=√{(x2-x1)²+(y2-y1)²} 

What we derived just now is the Distance formula. 

So the Distance Formula is, 

AB=√[(x2-x1)²+(y2-y1)²] 

Remember, as there is a plus sign in between both the squared values, 

we cannot take them out of the square root without first performing 

the addition operation. 

Solved Examples 



 

Q1: The coordinates of point A are (-4,0) and the coordinates of point 

B are (0,3). Find the distance between these two points. 

Sol: Coordinates of A = (-4,0) = (x1,y1) 

Coordinates of B = (0,3) = (x2,y2) 

By Distance Formula, 

AB = √{(x2-x1)²+(y2-y1)²} = √{[0-(-4)]²+ (3-0)²} 

= √(4²+3²)} = √(16+9) = √25 

= 5 units 

Hence, according to the Distance Formula, the distance between 

points A and B is 5 units 

Q2: The coordinates of point A are (1,7) and the coordinates of point 

B are (3,2). Find the distance between these two points.  

Sol: Coordinates of A = (1,7) = (x1,y1) 



 

Coordinates of B = (3,2) = (x2,y2) 

By Distance Formula, 

AB = √{(x2-x1)²+(y2-y1)²} 

= √{(1-3)²+ (7-2)²} 

= √{(-2)²+(5)²} 

= √(4+25) = √29 units 

According to the Distance Formula, the distance between points A and 

B is √29 units. 

Section Formula 

You decided to go go-karting from point A to B. Suddenly at a 

random point C your vehicle breaks down. How do you tell your 

friend who is waiting at the start line the details of your exact 

location? Well, just use the section formula. How? Find your answers 

by reading more in the below section. 



 

Section formula 

 

When a point C divides a segment AB in the ratio m:n, we use the 

section formula to find the coordinates of that point. The section 

formula has 2 types. These types depend on the position of point C. It 

can be present between the 2 points or outside the segment. 

The two types are: 

1. Internal Section Formula 

2. External Section Formula 

Internal Section Formula 

Also known as the Section Formula for Internal Division. When the 

line segment is divided internally in the ration m:n, we use this 

formula.  That is when the point C lies somewhere between the points 

A and B. Understand the concept of Coordinate here. 
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The Coordinates of point C will be, 

{[(mx2+nx1)/(m+n)],[(my2+ny1)/(m+n)]} 

Breaking it down, the x coordinate is (mx2+nx1)/(m+n) and the y 

coordinate is (my2+ny1)/(m+n) 

Section Formula for External Division 

When the point P lies on the external part of the line segment, we use 

the section formula for the external division for its coordinates. 

 



 

A point on the external part of the segment means when you extend 

the segment than its actual length the point lies there. Just as you see 

in the diagram above. The section formula for external division is, 

P={[(mx2-nx1)/(m-n)],[(my2-ny1)/(m-n)]} 

Breaking it down, the x coordinate is (mx2-nx1)/(m-n) and the y 

coordinate is (my2-ny1)/(m-n) 

Understand the concept of Distance Formula here. 

Midpoint Formula 

When we need to find the coordinates of a point that lies exactly at the 

center of any given segment we use the midpoint formula. 

The midpoint formula is, 

P={(x1+x2)/2,(y1+y2)/2} 

Breaking it down, the x-coordinate is (x1+x2)/2 and the y-coordinate is 

(y1+y2)/2 

Section Formulae at a Glance 
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For Internal Division P={[(mx2+nx1)/(m+n)],[(my2+ny1)/(m+n)]} 

For External Division P={[(mx2-nx1)/(m-n)],[(my2-ny1)/(m-n)]} 

Midpoint Formula P={(x1+x2)/2,(y1+y2)/2} 

Solved Examples for You 

Q: The point P divides the line segment AB joining points A(2,1) and 

B(-3,6) in the ratio 2:3. Does point P lie on the line x-5y+15=0? 

Justify. 

Solution: Given that A(2,1)=(x1,y1), B(-3,6)=(x2,y2) 

Point P divides the segment AB in the ratio 2:3, hence m=2, n=3 

Since it isn’t mentioned in the question that the point divides the 

segment externally we use the section formula for internal division, 

Formula: P={[(mx2+nx1)/(m+n)],[(my2+ny1)/(m+n)]} 

Substituting all the known values, 
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={[(2(-3)+3(2))/(2+3)],[(2(6)+3(1))/(2+3)]} 

=[(-6+6/5), (12+3/5)] =(0/5, 15/5) 

Implies, P =(0,3) 

To check if the point lies on the line x-5y+15=0 we substitute the 

coordinates of point P(0,3) in the equation. 

LHS =x-5y+15 =0-5(3)+15 =0-15+15 =0 = RHS 

Hence, the point P lies on the line x-5y+15=0 

Q: Z (4, 5) and X(7, – 1) are two given points and the point Y divides 

the line-segment ZX externally in the ratio 4:3. Find the coordinates of 

Y. 

Solution: Given that, Z(4,5)=(x1,y1), X(7,-1)=(x2,y2) 

Point Y divides the segment ZX in the ratio 4:3, hence m=4, n=3 

Since it is mentioned in the question that the point Y divides the 

segment externally we use the section formula for external division, 



 

Formula: Y={[(mx2-nx1)/(m-n)],[(my2-ny1)/(m-n)]} 

Substituting the known values, 

={[(4(7)-3(4))/(4-3)],[(4(-1)-3(5)/(4-3)]} 

={(28-12)/1,(-4-15)/1} ={16,-19} 

The coordinates for the point Y are (16,-19) 

Q: Find the midpoint of  segment AB where A(2,3) and B(6,7). 

Solution: Given that, A(2,3)=(x1,y1), B(6,7)=(x2,y2) 

Formula: P={(x1+x2)/2,(y1+y2)/2} 

Substituting the known values, 

P={(2+6)/2,(3+7)/2} ={8/2,10/2} =(4,5) 

The Midpoint of the seg AB is (4,5). 


