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Ex.

Sol

POSITION OF A POINT WHICH LIES INSIDE A TRIANGLE

15 method :
Let P (a, B) be a given point and the equation of the side BC, CA and AB of a given triangle ABC with
vertices A(Xy,¥1), B(X;,y2) and C(x3,y3) be

A(x,, ¥4)

B(x,.

Clx5, ¥3)
a;Xx+byy+c =0,a,x+byy+c, =0anda,x+b,y+c3=0
Respectively. Let P lie inside the triangle, then the points P and A are on the same side of BC, P
and B are on the same side of AC, P and C are on the same side of AB and hence

(a;a+ b +cy)(a;x; +byy; +¢) >0 - (D)
(azaa+ by + cy)(azx, + by, +¢c,) >0 - (2)
(aza+ bsB + c3)(agxs + byy; +¢c5) >0 NE))

The required values of P (a, 3) must be intersection of these inequalities (1), (2) and (3).

2%t method :
Let us first draw the exact diagram of the problem. If the point P (a, ) move on the straight line
y =ax + b forall a, then P = (a, ax + b) and the portion DE of the line y = ax + b (Excluding D and
E) lies within the triangle. Now line y = ax + b cuts any two sides out of three sides, then we find
coordinates of D and E.

D=('y)andE = (x",y").Thenx' < a <x" andy’' <aa+b <y".

Find the possible values of a for which the point (a, a%) lies inside the triangle formed by the straight
line 2x + 3y-1=0, x+2y-3=0 and 5x - 6y - 1 = 0.
15* method
The equations of sides of a triangle ABC are given by
2x+3y—1=0,x+2y—3=0and5x—6y—1=0.
The coordinates of the point of intersection (vertices) taken two by two are A(g, g)
B(~7,5) and C(5,7)
Since P(a, a?) lies inside the A ABC, then

B %LY—P(G. ai)\
) jc

X'4 > X
O
v
YI
1. A and P must lie on the same side of BC
2. P and B must lie on the same side of CA and C & P must lie on the same side of AB, hence
5 21
S+ —-1D)Ra+3a2-1)>0
(2 8 X ) +ve —-Ve +ve
30 +2a—1>0 | 1
(@+D@—12) >0 -1 1
o € (—o0,—1) U (%.oo) - (1) 3
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and (—35—-30 - 1)(5a—6a2—1) >0
Sa—6a?—1<0
60> —5a+1>0
1 1
(O(—E)((X—E)>O

X € (0,2 U (5, )

Also, (% +§— 3)(a+2a2-3)>0
202+ a—-3<0
Ra+3)(a—-1)<0

a€(-3,1)

From (1), (2), and (3) we get,

3 1
S (—E,—l)u(z,l)

25t method :

The point P(a, a?) move on the curve y = x? for all a.

+ve -ve

+ve

w|= 1

(2

r\)|_~.--

+ve

- (3) =3

The intersection of y = x? and 2x + 3y — 1 = 0.i.e, 2x + 3x2 =1 =0isx = —1,%

The points of intersection are D(—1,1) and E(%,%).

Similarly the intersection of y = x? andx + 2y —3 =0o0orx+2x*—=3=0=>x=1,x = >

Let the intersection points F = (1,1) and G(— ;,E) and intersection of y = x? and

5x—6y—1=0=>5x—6x2—-1=0

W=

X = 'E

Let intersection points be

11 11
H= (E';) andI = (E'Z)

AY

x O

v

-3

. . . 3 1 .
Thus the points on the curve y = x? whose coordinates lies between — > and -1 and Eand 1lies

within the triangle ABC.

Consequently, — Z <a<-land % <a<l1
-3 1
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