Class X Mathematics

Chapter 6: CO-ORDINATE GEOMETRY
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6.1 INTRODUCTION

Introduction | A%2
English
Coordinate Geometry helps us locate the exact position of a point on a plane

using numbers. It connects algebra with geometry and is useful in distance,
midpoint, area of triangle, and division of line segments.
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6.2 CARTESIAN PLANE & CO-ORDINATES

Cartesian Plane and Cartesian Coordinates
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English

Two perpendicular number lines intersect at point O (0,0) called Origin
Horizontal line — x-axis

Vertical line — y-axis

Plane is divided into four quadrants

Quadrant Condition

Q1 x>0, y>0
Q2 x<0, y>0
Q3 x<0, y<0
Q4 x>0, y<0

A point is written as (x, y)
« X — Abscissa
. y — Ordinate
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6.3 DISTANCE BETWEEN TWO POINTS
Distance Formula | $9¢1 4




Y
A

THE DISTANCE FORMULA

© CHILIMATH.COM
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(x1,1)

o

Xy = X4

The distance between the points

(x1,y1) and (x,,) is

L _ ZXK

d= \/(%2 — %)+ 0 — )P

v.-

(xz'%r)

NOTE: The distance formula
ALWAYS produces a positive

0 -

Formula

, ’ x result because the difference is
X, squared.

Distance=(x2-x1)2+(y2-y1)2\text{Distance} = \sqrt{(x_2-x_1)"2+(y_2-
y_1)"2}Distance=(x2-x1)2+(y2-y1)2

Special Cases

« From origin (0,0):

x2+y2\sqrt{x2+y*2}x2+y2

o On x-axis: [x2—x1]|x_2-x_1]Ix2-x1|
« On y-axis: ly2-y1lly_2-y_1|ly2-y1|

Example

Find distance between A(0,-5) and B(4,-6)
=(4-0)2+(—-6+5)2=16+1=17= \sqrt{(4-0)"2+(-
6+5)"2}=\sqrt{16+1}=\sqrt{17}=(4-0)2+(-6+5)2=16+1=17
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9 QA QG
(x2-x1)2+(y2-y1)2\sqrt{(x_2-x_1)"2+(y_2-y 1)"2}(x2—-x1)2+(y2-y1)2

6.4 DIVISION FORMULA
Division of a Line Segment | fQI&¢ 9¢




Internal Division (m:n)

(mx2+nx1m+n,my2+ny1m+n)\left(\frac{mx_2+nx_1}{m+n}\frac{my_2+ny 1}
m-+n}\right)(m+nmx2+nx1,m+nmy2+ny1)

Midpoint Formula

(x1+x22,y1+y22\left(\frac{x_1+x_2}{2} \frac{y_1+y_2}{2}\right)(2x1+x2,2y1
+y2)

Example
Midpoint of (1,-2) and (-3,-4)

(1-32,-2-42)=(-1,-3)\left(\frac{1-342},\frac{-2-4 {2 \right)=(-1,-3)(21-3
2-2-4)=(-1,-3)
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6.5 AREA OF A TRIANGLE
Area of Triangle | QR 69CPR

A(xwgi)

B (x,,y,) @iz, u,)

. f 3 : \
Area of Triangle = oE 0 e (0, 4, )+ x3(y, -y, )l

Formula

For points (X1,¥1), (X2,Y2), (X3,Y3):
Area=12|x1(y2-y3)+x2(y3-y1)+x3(y1-y2)I\text{Area}=\frac12|x_1(y_2-

y 3)+x_2(y_3-y_1)+x_3(y_1-y_2)|Area=21|x1(y2-y3)+x2(y3-y1)+x3(y1-y2)|



Important Results

« Area =0 — points are collinear
. If one vertex is origin:
12|x1y2-x2y1\frac12|x_1y_2-x_2y 1|21|x1y2-x2y1]

Example

Vertices: (1,3), (-7,6), (5,-1)

Area = 10 sq units
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CHAPTER 6: CO-ORDINATE GEOMETRY
Key Scoring Formulas & Concepts




THE MIDPOINT FORMULA

The Midpoint Formula

midpoint = (X’—”’- ) w)
2 2

sy - (."iﬂ. “_5)

X - (7 / 3)
® Study.com



1. DISTANCE FORMULA
Distance Between Two Points
gR 99 6 QG|

Formula | 9%

For points A(X4, y1) and B(xz, y2)

Distance=(x2-x1)2+(y2-y1)2\text{Distance} = \sqrt{(x_2 - x_1)"2 + (y_2 -
y_1)2}Distance=(x2-x1)2+(y2-y1)2

Odia Explanation | B&2l QI51Yl

9R% 9 x-JIRIFA FFICR 96 B

Y-SRI CPICRN 6 621N AR 62Q8 QG|
Special Cases | 86619 294

(i) From Origin (0,0)

OP=x2+y20P = \sqrt{x"2 + y*"2}OP=x2+y2

(if) Points on x-axis

IXx2-x1]|x_2 - x_1]|Ix2-x1|

(iii) Points on y-axis



ly2-y1lly_2 -y_1|ly2-y1|

Example | QQILRNE]

Find the distance between A(0, =5) and B(4, —6)
(4-0)2+(-6+5)2=16+1=17\sqrt{(4-0)"2 + (-6+5)"2} = \sqrt{16+1} =
\sqrt{17}(4-0)2+(-6+5)2=16+1=17

Answer | @Q: V17

2. MIDPOINT FORMULA

Midpoint of a Line Segment

RIS 9

Formula | €

For points A(X4, Y1) and B(xz, y2)
Midpoint=(x1+x22,y1+y22)\text{Midpoint} =

\left(\frac{x_1+x_2K{2} \frac{y_1+y_ 2K{2N\right)Midpoint=(2x1+x2,2y1+y2)
Odia Explanation | 32l
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Example | QQILRNE]

Find midpoint of A(1, =2) and B(-3, —-4)

(1-32,-2-42)=(-1,-3)\left(\frac{1-3}{2},\frac{-2-4 {2}\right)=(-1,-3)(21-3
2-2-4)=(-1,-3)

Exam Tip (Midpoint)

Asked directly or inside long questions
Very easy 2-3 sure marks

3. DIVISION FORMULA (VERY IMPORTANT)

Division of a Line Segment

66 FRURR

(A) INTERNAL DIVISION

28RUG SRAURE (M : n)

Formula | €

Point P(x, y) dividing A(x4, Y1) and B(Xz, y2) in ratio m:n

P(mx2+nx1m+n,my2+ny1m+n)P\left(\frac{mx_2 + nx_1}{m+n}\frac{my_ 2 +
ny_1{m+n}p\right)P(m+nmx2+nx1,m+nmy2+ny1)

Odia Explanation | 3@l
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Example | Q@' ILQ6]
Find point dividing A(2,3) and B(8,5) internally in ratio 1:2

(1x8+2x23,1x5+2x33)=(4,113)\left(\frac{1x8+2x2}{3},\frac{1x5+2x3}{3)\right)
= \left(4,\frac{11}{3N\right)(31x8+2x2,31x5+2x3)=(4,311)

(B) MIDPOINT AS A SPECIAL CASE
Whenm =n
Midpoint Formula\text{Midpoint Formula}Midpoint Formula

QUESTION TYPE -1

Distance Between Two Points (5 Marks)

9N 9 A6 QUG (8 ﬂl@)

Question (English)

Find the distance between the points A(2, —=3) and B(6, 3).
del (BeaI)

A(2, -3) B B(6, 3) 8% 9RO F1I6R QAG! Gl /Al
Solution | delRIIG

Step-1 (Formula):

Distance=(x2-x1)2+(y2-y1)2\text{Distance} = \sqrt{(x_2-x_1)"2+(y_2-
y_1)"2}Distance=(x2-x1)2+(y2-y1)2

Step-2 (Substitution):

=(6-2)2+(3-(-3))2= \sqrt{(6-2)"2+(3-(-3))"2}=(6-2)2+(3-(-3))2
Step-3 (Calculation):

=42+62=16+36=52= \sqrt{4/2+6"2}=\sqrt{16+36}=\sqrt{52}=42+62=16+36
=52

Answer | Q19

52\boxed{\sqrt{52}}52

QUESTION TYPE - 2

Division Formula (Internal Division) — 5 Marks

g FRAURE L (2 )

Question (English)



Find the coordinates of the point which divides the line joining
A(2, 3) and B(8, 5) internally in the ratio 1 : 2.

a4 (Bea)

A(2, 3) B B(8, 5) 399 6419 @RS 6SSIE] 1 : 2 AQUICER
2ZWUN6R FRURE ARG TR YIFIT TEa [al

Solution | delRIIG

Step-1 (Formula):

P(mx2+nx1m+n,my2+ny1m+n)P\left(\frac{mx_2+nx_1}{m+n}\frac{my 2+ny
1{m+n}right)P(m+nmx2+nx1,m+nmy2+ny1)

Step-2 (Given):

x1=2, y1=3, x2=8, y2=5, m=1, n=2x_1=2)\; y 1=3,\; x_2=8,\; y 2=5\; m=1\;
n=2x1=2,y1=3,x2=8,y2=5,m=1,n=2

Step-3 (Substitution):

P=(1x8+2x23,1x5+2x33)P=\left(\frac{1x8+2x2}{3},\frac{1 x5+2x3}{3N\right)P=
(31x8+2x2,31x5+2x3)

Step-4 (Calculation):
P=(123,113)P=\left(\frac{12}{3},\frac{11}{3N\right)P=(312,311)
Answer | Q9
(4,113)\boxed{\left(4,\frac{11}3}\right)}(4,311)

QUESTION TYPE - 3

Midpoint as a 5-Mark Question

ARITE (2 AIFER 2169)

Question

Find the midpoint of the line joining A(-4, 6) and B(2, -2).
Solution

M=(-4+22,6-22)=(-1,2)M=\left(\frac{-4+2}{2} \frac{6-2}{2}\right)=(-
1,2)M=(2-4+2,26-2)=(-1,2)

Answer: (-1, 2)

1 — Distance Using Distance Formula

Q: In what ratio does the x-axis divide the line joining the points A(3, 6) and
B(-12, —=3)? (Odisha Board 2023) EDUREV.IN

64dIGl: x-2 A(3, 6) B B(—12, -3) 899 6@ AQUICER QUG K62

Solution | dellRIIG:

The x-axis has y = 0.



https://edurev.in/t/169389/Class-10-Maths-Previous-Year-Questions-Coordinate-Geometry?utm_source=chatgpt.com

Let the required point be P(x, 0).

Use section formula (internal division):
y—diffy2-y1=0-6-3-6=-6-9=23\frac{y-{\rm diff}}{y _2-y 1}=\frac{0-6}{-3-
6}=\frac{-6}{-9}=\frac{2}{3}y2-y1y—-diff=—3-60-6=—9-6=32

= Ratio =2 : 3 (or 2:3)

a: 2 : 3 EDUREV.IN

Board Style Answer:
|dentify that the x-axis has y = 0 — use section formula for y — ratio 2:3.

2 — Centre-to-Point Distance (Concept from Coord. Geometry)

Q: The centre of a circle is (2a, a—7). Find the value of a if the circle passes
through (11, —9) with radius = 5v2. (Odisha Board 2023) EDUREV.IN

Solution | deRIIG:

Distance between centre and point on circle = radius
(11-2a)2+(-9—-(a-7))2=52\sqrt{(11-2a)*2+(-9-(a-
7))A2}=5\sqrt{2}(11-2a)2+(-9-(a-7))2=52 (11-2a)2+(—a-2)2=52\sqrt{(11-
2a)"2+(-a-2)"2}=5\sqrt{2}(11-2a)2+(—a-2)2=52

Square both sides= solve for a

Work out:

(11-2a)2+(-a-2)2=50(11-2a)2 + (—a—-2)"2 = 50(11-2a)2+(—a—2)2=50
Expand:

121-44a+4a2+a2+4a+4=50121-44a+4a"2 + a"2+4a+4 =
50121-44a+4a2+a2+4a+4=50
5a2-40a+125=505a"2-40a+125=505a2-40a+125=50
5a2-40a+75=05a"2-40a+75=05a2-40a+75=0
a2-8a+15=0a"2-8a+15=0a2-8a+15=0
(a-3)(a-5)=0(a-3)(a-5)=0(a-3)(a-5)=0

=a=3o0r5

vV Answer:a=3o0r5
QAN a=3 @ 5

3 — Typical Midpoint / Section Type (Commonly Asked)

Q: Find the midpoint of the line joining P(—4, 2) and Q(6, 10) using midpoint
formula.
del: P(-4, 2) 3 Q(6, 10) FgA FRIGY adal aal

Solution | ALRIIG":
Midpoint =


https://edurev.in/t/169389/Class-10-Maths-Previous-Year-Questions-Coordinate-Geometry?utm_source=chatgpt.com
https://edurev.in/t/169389/Class-10-Maths-Previous-Year-Questions-Coordinate-Geometry?utm_source=chatgpt.com

(-4+62,2+102)=(1,6)\left(\frac{-4+6}{2},\frac{2+10}{2)\right)=(1,6)(2-4+6
22+10)=(1,6)

v Answer | QQ: (1, 6)

(Though not directly from a released BSE paper online, this type appears ex-
tremely often and follows Board pattern.)

4 — Application of Distance in Geometry

Q: If A(0,0), B(3,4), C(3,0) are vertices of AABC, show if it'’s right angled.
d4): AABC 62 ABC = {A(0,0), B(3,4), C(3,0)} 2&. 9%l right angled &7
Solution | 49

AB? = (3-0)*+(4-0)>=9+16 = 25

BC? = (3-3)*+(0—-4)*= 0+16 =16

AC? = (3-0)+(0-0)> = 9+0=9

Check:

BC2+AC? = 16+9 = 25 = AB?

= AABC is right-angled at C

v Answer: Right-angled at C
(This style is commonly asked as a Geometry + Coord. problem.)

5 — Section Ratio using Coordinates
Q: In what ratio does the y-axis divide the line joining P(8,3) and Q(—4,9)?
d4l: y-28 P(8,3) B Q(—4,9) 899 69@ AQUIL6R QU K6R?

Solution:
y-axis has x = 0.
Use section formula on x:

0-8-4-8=-8-12=23\frac{0-8}{-4-8)=\frac{-8-12}=\frac{2}{3}-4-80-8=-12-8
=32

= Ratio=2:3
v Answer: 2 :3
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