CO-ORDINATE GEOMETRY
(TWO DIMENSIONAL)

Coordinate geometry (or analytic geometry) is defined
as the study of geometry using the coordinate points.
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The coordinates of a point on x-axis are
of the form (x, 0) and a point on y-axis
are of the form (0, y).

Distance Formula
The distance between two points
A(xq, y1) and B(x>, y2) is given by

AB = \/(xz —x1)% +(y2 —y1)°

The distance of a point P(x, y) from the
origin O(0, 0) is given by

OP = fx2 + y2

Area of Triangle

The area of a tnangle with vertices
A(x1, y1), B(x2, y2) and C(xa, ya) is

Slxaya —y3)+ x2(y3 —y1)+ xay1—y2)l

1
5[("1}'2 + Xoy3 + X3¥1)
—(x1y3 + x2y1+ x3y2)]

- In a parallelogram, diagonals bisect
each other.
- In a square all four sides are equal

and both diagonals are equal.

- In a rectangle opposite sides and
both diagonals are equal.

CO-ORDINATE GEOMETRY

Section Formula
The co-ordinates of the point which
divides the join of points A(xy, y1) and
B(x2, y2) intemally in the ratio m - n are

mx> +nNxq my> + ny1)

m+n : m-+n

Mid Point Formula
The coordinates of the mid point of line
segment joining the points A(xs, y1) and
B(x2, y2) are
X1 +X2 y1+y2
2 . 2

Centroid Formula
The coordinates of centroid of the
triangle formed by the points A(x4, yi1).
B(x2z, y2) and C(x3, y3) are
X1+X2+X3 y1 +y2 +y3
3 ’ 3

Collinear Points

Three points A(x1., yi1). B(x2, y2) and
C(xa, y3) are collinear if area of tnangle
formed by these points is zero.

Three points A, B, C are collinear if
AB + BC = AC i1.e., sum of distances
between two pairs of points is equal to
distance between third pair.
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Find the Distance Between Two Points
Find the distance between A-1, 4) ond X2, -3).

- \‘l( X, - x.)l +{ y. - Y. )? Owstance Formula

= |'2_ MF (-2 - 4) Lot {x,, ¥y = (=1, 4) and
Ni2=E=9)F +( ) (%, ¥5) = (2, =3).

= \"5" (-7 Subtract

S B 49 or \53

: The distance between the two points 58
units
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Section Formula

So, the coordinates of the point P(x, y) which divides the
line segment joining the points A(x,,y,) and B(x,, y,),
internally, in the ratio m1: m2 are

I This is known as the section formula.



Example In what ratio does the point (- 4, 6) divide the line segment joining the
points A(—- 6, 10) and B(3. - 8)?

Solution : Let (- 4, 6) divide AB internally in the ratio m, : m,. Using the section
formula, we get

3m,—6my —~8my + 10m,
’ (1)

(—4.6)=(

m, + m; m; + m,

Recall that if (x, y)=(a, b)then x=a and y = b.

3m, — 6m, —8n, + 10m,
So, —-4=—'——= and 6= : =
m, + m, m, + m,
3m,— 6m, :
Now. — = —t— gives us
m, + m,

—4m, — 4m,=3m, — 6m,
Lc., Tm = 2m,
1.C., m :m,=2:7

You should venify that the ratio satisfies the y-coordinate also.

m,

-8

. + 10
—8m, + 10m, m, i
Now, : = = - (Dividing throughout by m1.)
m; + m, i TR 5
m,

5
-8 x=+10
7

- +1
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Example; Given 2(3,411 is the midpoint of line X15,2) & Yla,b). Find values
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