Equations of the bisectors of the Angles between two Straight
lines

The equation of the bisectors of the angles between the lines a,x + b,y +¢, =0 and
ax+by+c _ X +b,y+c,
Ja? +b} a2 +b3

a,x + b,y +c, =0 are given by,

Algorithm to find the bisector of the angle containing the origin:

Let the equations of the two lines a,x +b,y +¢, =0and a,x +b,y +c, =0. To find the bisector

of the angle containing the origin, we proceed as follows:

Step I: See whether the constant terms ¢, and ¢, in the equations of two lines positive or not.

If not, then multiply both the sides of the equation by -1 to make the constant term positive.

Step II: Now obtain the bisector corresponding to the positive sign i.e.,
ajx+byy+c, a,x+by,y+c,
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This is the required bisector of the angle containing the origin.

Note: The bisector of the angle containing the origin means the bisector of the angle between the lines
which contains the origin within it.

(1)To find the acute and obtuse angle bisectors

Let @ be the angle between one of the lines and one of the bisectors given by (i). Find tan 8 . If
| tan @|< 1, then this bisector is the bisector of acute angle and the other one is the bisector of

the obtuse angle.

If | tan | > 1, then this bisector is the bisector of obtuse angle and other one is the bisector of

the acute angle.



(2)Method to find acute angle bisector and obtuse angle bisector
(i) Make the constant term positive, if not.  (ii) Now determine the sign of the expression
a,a, +bb,.

(iii) If a,a, +b,b, >0, then the bisector corresponding to “+" sign gives the obtuse angle
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bisector and the bisector corresponding to

sign is the bisector of acute angle 5 L
between the lines. '

. . ! Acute bisector
signgiven = TS * P(xy)
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(iv) If a,a, +b,b, <0, then the bisector corresponding to “+" and
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the acute and obtuse angle bisectors respectively.
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Note: Bisectors are perpendicular to each other. Obtuse bisector

Ifa,a, +b,b, >0, then the origin lies in obtuse angle and if a,a, + b,b, < 0, then the origin lies in

acute angle.



