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Coordinate Geometry



René Descartes




Session Objectives

. Distance formula

. Area of a triangle

. Collinearity of three points

. Section formula



The Dista: ce-Formula
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Distance Formula

PQN is a right angled A.
- PQZ% = PN2 + QN2
o PQ% = (X7X1)?+(Y2Y1)?




Distance From Origin

Distance of P(x, y) from the origin is

~ J(x=0)? +(y -0
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Exarple 1 ()él, il) ()éz,zllz)
‘d = (% %+ (v, -3, ‘
d =y (2-3)






















Exarple 1 ()él, il) ()éz,zllz)
‘d = (% =% )" +(y, - 1.) ‘
d =y (2-3)" + (4-1)
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Q. Checkwhether(5. —2). (6. 4)and (7. — 2) are the vertices of
an isosceles triangle.

Sol. Let the points (5. —2). (6. 4). and (7. —2) are representing
the vertices A. B. and C of the given triangle respectively.

AB = J(5—5}2+(—2—4}:
AB=-J1+36 =-J37

BC = \f(ﬁ—?f +(4+2)

BC =14+36 = f37

Cd=-f(5—7) +(—2-2)"
Cd=-~Ja+0 =2
AB = BC

As two sides are equal in length. therefore. ABCis an isosceles
triangle.



Section Formula - Internal Division

Y
Clearly AAHP ~ APKB
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Rules to Write Down the Coordinates of a Point Dividing a Segment in
given ratio
Rule for Internal Division

To divide the line joining the points Pq(x1.,y2) and Pz(x2y=2) in the ratio my:
m-.

Step 1

Multiply m, with the x-coordinate of Pz and mz with the x-coordinate of P;.

(x1, Y1) (X2 ¥2)




Step 2
Add the products obtained in step 1.

Step 3
Divide the sum in Step 2 by my+ m; and put it equal to x.
(This gives x-coordinate of point P)

Step 4

Repeat Step 1 to Step 3 after replacing x by y.

(This gives y-coordinate of point P).

Finding the Ratio of a Point Which Divides The Line Joining Two Givel
Points.

In case we are interested to find out a ratio, we take it to be k : 1 (rathe
than as my : m3). Note that we now have to find merely one constant
rather than two.



Midpoint Formula

Midpoint of A(X4, Y;) and B(X,,Y5)

m:n=1:1

Yq +ij



Example
(i) Find the coordinates of the point which divides the line joining the

points (5, -2) and (9, 6) internally in the ratio 1: 3.

Solution
(i) The coordinates of the point which divides the line joining the points (5,
—-2) and (9, 6) internally in the ratio 1 : 3 are

(5,-2) 7<,3 (9, 6)

1.

o = MaXz * Maxy _ 1(9) +3(5) _ 24 _ .
My + Mo 1+ 3 4 ’
y = Mi¥e * Ma¥y _ U6) + 3(-2) _ 0 _
miy + Mgz 1 + 3 + '

Thus the coordinates of the required point are (6, 0).



Example ' : Find the ratio in which the y-axis divides the line segment joining the
points (5, - 6) and (-1, - 4). Also find the point of intersection.

Solution : Let the ratio be k : 1. Then by the section formula, the coordinates of the

.
I 4

(k45 <4k =6)
\k+1 k+1

point which divides AB in the ratiok : 1 are

This point lies on the y-axis, and we know that on the y-axis the abscissa is 0.

Therefore,

So, k=35

That is, the ratio is 5 : 1. Putting the value of k = 5, we get the point of intersection as
[ 0. -3 J

l. 3 )

N



Centroid

Intersection of medians of a triangle is called
the centroid.

A(Xy, Y1)

B(X5, Y5) D Centroid is always
denoted by G.

D[X2 X3 Y2+VY3
2 2

E_[XitXs Yi+Y3
2 2



Centroid

(Xll Y1) D _ X2 + X3 yZ + Y3
F 2 ! 2
B(X,, Y>) D C(X3, Y3)
2 2 2 2

Point G divides AD, BE and CF
respectively in the ratio 2:1

X{+ X9t X3 Yy +YytY3

3 ' 3




Area of Triangle

(Coordinate Geometry)
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Example : Find the area of a triangle whose vertices are (1, —1), (— 4, 6) and
(—3, =3).

Solution : The area of the triangle formed by the vertices A(l, —1), B(— 4, 6) and
C (=3, -5), by using the formula above. is given by

%[1(54;5}4;( HS5+DHCHCT6)

= %(11 +16 + 21) =24

So, the area of the triangle i1s 24 square units.

Example : Find the area of a triangle formed by the points A(S, 2), B(4, 7) and
C (7, —4).

Solution : The area of the triangle formed by the vertices A(S, 2), B(4, 7) and
C(7.—4)is given by

%[5(?~+f4}~+f4( 4 - 2)+72 D

:l{ﬁﬁ 24 35):—4— 2
2 2



Collinearity of Three Points

Method I :

Use Distance Formula

Show that a+b = ¢




Use distance formula to verify that the points A(0,7)
,B(3,-5) and C(-2,15) are collinear.

Distance CB: V((-2-3)% + (15-(-5))9)
V(25+400)
V425
5v17

Distance CA: V((-2-0)% + (15-7)%)
Vi(4+64)
V68
217

Distance AB: V((3-0)% + (-5-7)%)
VI(9+144)
V153
317

Does distance CB = distance CA + distance AB 7
SV17 =217 + 3317
5vV17 =517 ? yes, points A, B, and C are collinear.



Collinearity of Three Points

Method II :

Use Area of Triangle

A= (Xy, Y1)
B = (X3 Y>)
C= (XBI YB)

Show that area of triangle is zero



Example

Find the value of p for which the points (-5,1), (1,p) and (4, -2) are
collinear.

Solution

The given points are A(-5,1),B(1,p) and C(4, -2)
The given points A, B and C are collinear
=x1(y2-y3)+x2(y3 -y1)+x3 (y1 -y2)=0
= (-5).(p+2)+1.(-2-1)+4.(1-p) =0

< (-bp-10-3+4-4p)=0

=(-9p-9)=0

=9p=-9p=-1

Hencep=-1.



Summary

1. The distance between P(xy, y1) and Q(xa, Y2 - .qx5 - 5,

The distance of a point P(x, y) from the or'ginis ,jrx 2 +

"he coordinates of the point P(x, y) whir n divides the line s
Hhe meinte Ml e W emd DB e 0 parnally in the ratio m:

- 1 N oo -

(72 *Maxy Mmiyz +mMzayl
mi+me ' mi+mo '

+. The coordinates of the point P(x, y) which divides the line iegment
joining the points A(x1, y1) and B(x2, y2) exte.nallyinther  m1:m2 ar
[’”133 ke o Wk " B 26 J

oty oty
5. The mid-point of the line segment joining the pu 3 P(x, ¥4,

o [¥1*¥2 y1+y2
Ya) is [ — ]
6. The area of the triangle formed by the points(x;, y1).  y2) and (x,
the numerical value of the expression

%[HWE - ¥3)+ x2(¥y3 - y1) + x3(y2 -¥1)].

7. Three given points are said to be collinear if the area of ae triangle s
Zero.



CONCEPT MAP

STUDY THAT RELATES ALGEBRA TO GEOMETRY IN A CARTESIAN PLANE
/ '
 {
/ 1 2 \
DISTANCE FORM@ CSEG"ONFOWD QREA OF TR:ANGD

To find the rabtio in which a pomnt
divides a line segment

To find area of triangle in a cartesian plane

MIDPOINT FORMULA

/

To find midpoint of a line segment

To find distance between 2 points on a plane

CONDITION FOR COLLINEARITY




