Ex.9

7.3 SECTION FORMULAE

(a) Formula for Internal Division:
The coordinates of the pint which divided the line segment joining the pints (x1, y1) and xy, yp) internally

mX, +nXq _my2 +my1

in the ratio m : n are given by x = ,
m+n m+n

Proof :
Let O be the origin and let OX and OY be the X-axis and Y-axis respectively. Let A(x{, yq) and B(x», yo) bet

the given points. Let (x, y) be the coordinates of the point p which divides AB internally in the ratio m : n
Draw AL L OX, BM L OX, PN L Ox. Also, draw AH and PK perpendicular from A and P on PN and BM
respectively. Then
OL=x1,ON=x,OM=x2,AL=y1,PN=yandBM=y2.

AH=LN=0ON-OL =x-xq, PH=PH-HN
=PN-AL=y-y;, PK=NM=0OM-ON = x5 - x Y

A
and BK=BM-MK=BM-PN=y,-y.
Clearly, AAHP and APKB are similar.
AP _AH _PH
BP.. PK BK
N m _X=Xq ZY_Y1 A-‘"~.~
n X,-X Y,-y (x.y )|
m  X—X & ! > X
Now, —=—o-1" 0 L N M
n Xy —X L
= mxp - MX_=NX=NX1 = mx + nx = mxyp + nxq
+
- x = TG
m+n
and W, M
n oy>-y
= myp-my=ny-nyj = mySmy Fmy: + ny:
+
N _my, 0y,
m+n
+
Thus, the coordinates of P are [mxz ML , y2 F Y1 j
m+n m+n
REMARKS
+ +
If P is the mid-point of AB, then it divides AB in the ratio 11, so its coordinates are (Xl > X2 , Y1 > Y2 )

(b) Formula for External Division:
The coordinates of the points which divides the line segment joining the points (x1, y1) and (xy, y»)

externally in the ratio m : n are given by

mX, —1nXq my, —nyy
X = ’y=

m-n m-n

Find the coordinates of the point which divides the line segment joining the points (6, 3) and (-4, 5) in the
ratio 3 : 2 (i) internally (ii) externally.
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Sol.

Ex.10
Sol.

Ex.11

Sol.

Ex.12

Sol.

Let P(x, y) be the required point.
(i) For internal division, we have

. 3x—4+2x6
3+2
q _ 3x5+2x3 3 0 a2
an YT A(6,3) P(x.y) B(-4.5)
= x=0andy= %
So the coordinates of P are (0, 21/5)
(ii) For external division, we have
3x-4-2x6
X=—
3-2 — 13 5
3x5-2x3 < 2 >
any y=—--— L ——
3-2 A(6,3) B(—4,5) P(x.y)

= x=-24 andy =9
So the coordinates of P are (-24,9).

In which ratio does the point (-1, -1) divides the line segment joining the pints (4, 4) and (7, 7) ?
Suppose the point C(-1, -1) divides the line joining the points A(4, 4) and B(7, 7) in the ratio k : 1 Then, the

7k+4 7k+4
k+1  k+1

coordinates of C are (

But, we aregiven that the coordinates of the points C are (-1, -1).

7k+d _ a5
k+1 8

Thus, C divides AB externally in the ratio 5 : 8.

In whatratio does'the X-axis divide the line segment joining the points (2, -3) and (5, 6) ?

5A+2 61-3
k+1  k+1

Let the required ratio be k : 1. Then the coordinates of the point of division are ( j . But, itisa

point on X-axis on which y-coordinate of every point is zero.
6L-3 _ 0
k+1

= k==
2

Thus, the required ratio is % :lorl:2.

A (1, 1) and B(2, -3) are two points and:D is a point on AB produced such that AD = 3 AB. Find the
coordinates of D.
We have, AD = 3AB. Therefore, BD = 2AB. Thus D divides AB externally in the ratio AD : BD =3 : 2 Hence,

the coordinates of D are

N

A B3
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(3><2—2><1 3X—3—2X1)
3-2 7 3-2

= 4, -11).

Ex.13 Determine the ratio in which the line 3x + y - 9 = 0 divides the segment joining the pints (1, 3) and (2, 7).

Sol.

Suppose the line 3x + y - 9 = 0 divides the line segment joining A(1, 3) and B(2, 7) in the ratio k : 1 at point

2k+1 7k+3

C. The, the coordinates of C are (—,—
k+1 k+1

] But, C lies on 3x +y - 9 = 0, therefore

-9=0

2k+1) 7k+3
3 +
k+1 k+1

= 6k+3+7k+3-9k-9=0

= k=—
4

So, the required ratio is 3 : 4 internally.

CENTROID OF A TRIANGLE:
Prove that_the (coordinates of the triangle whose vertices are (xq, y1), (xo, yp) and (y3, y3) are

(Xl +Xp X3 Y1 tY2t+Y3

3 p 3 j . Also, deduce that the medians of a triangle are concurrent.

Proof :
Let A(x1, y1, B(xp, yp)-and C(x3, y3) be the vertices of DABC whose medians are AD, BE and CF
respectively. So. D,E-and F are respectively the mid-points of BC,,CA and AB.

Coordinates of D are (Xz ;Xf’ R tys j

. Coordinates of a point dividing AD in the ratio 2 : L-are

ﬁ\ (%, %)

¥ |
X1+Xy yi1+Yyo F‘/ ! N (X1tX3 Yitys
2 2 e ™ |G 2 /2

!t"? -“ff-«
[/
[~

Ly ...

o D ._;

(x2,¥2) X4 +X3 V2 +Y3 (x3,¥3)

2.7 2
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7

1xq+2 X2 X3 Ly, + Y21¥s
2 2 _(Xl +X2 +X3 YI +YZ +yBJ

1+2 ’ 1+2 3 3
The coordinates of E are(x1 ;X3 , Y1 ZYB J . The coordinates of a point dividing BE in the ratio 2 : 1 are
1'X2+2(X1 ) 1.y2+2(Y12+3'3) =(X1 X5 +X3 Y1+Y2+Y3J
1+2 ’ 1+2 ; ‘ 3
Similarly the coordinates of a point divi \ratio 2:1ar X1 , WJ

Thus, the point having coordinat on to AD, BE and CF and divides

is
concurren@ates of the centroid are

X1+ 3 Y1t+Yo
3 7

them in the ratio 1 : 2.

Hence, medians of a tri

[xl +Xy +X5
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