
[bookmark: _Hlk106192733]Section 5.2	Bisectors of a Triangle

Objective 1:  Using Properties of the Perpendicular Bisectors of the Sides of a Triangle, Including the Circumcenter

A perpendicular bisector of a triangle is a line (or a segment, a ray, or a plane) that is perpendicular to a side of the triangle at its midpoint.

When three or more lines intersect at one point, they are concurrent.  The point at which they intersect is called the point of concurrency.

Theorem:  Concurrency of Perpendicular Bisectors Theorem
The perpendicular bisectors of the sides of a triangle are concurrent at a point equidistant from the vertices.
The proof of this theorem is left as an exercise.
[image: the perpendicular bisectors of the sides of triangle E D F intersect at point R inside the triangle.  segment D R , segment E R, segment F R are congruent.]
In the figure above, point R is equidistant from the vertices of the triangle.

In the figure below, the circle with center P is circumscribed about the triangle. P, the point of concurrency of the perpendicular bisectors of this triangle, is called the circumcenter of the triangle.  Segments from the circumcenter, P, to any point on the circle are radii of the circle.
[image: The vertices of triangle A B C like on circle P.]
The circumcenter of a triangle can be inside, on, or outside a triangle depending on the type of triangle.
[image: In an acute triangle the circumcenter is inside the triangle.  In a right triangle the circumcenter is on the hypotenuse of the triangle. In an obtuse triangle, the circumcenter is outside the triangle.]



a. Find the coordinates of the circumcenter of the triangle with vertices , , and .

Objective 2:  Use Properties of the Angle Bisectors of the Angles of a Triangle, Including the Incenter

Theorem:  Concurrency of Angle Bisectors Theorem
The bisectors of the angles of a triangle are concurrent at a point equidistant from the sides of the triangle.
The proof of this theorem is left as an exercise.

[image: The angle bisectors of triangle K L J intersect at point O. segment O H is perpendicular to side L K. Segment O I is perpendicular to side L J. Segment O G is perpendicular to side K J. Segments O I, O H, and O G are congruent.]

The point of concurrency of the angle bisectors of a triangle is called the incenter of the triangle and the incenter is always inside the triangle. 

In the figure below, the incenter P is the center of the circle that is inscribed in the triangle.  The radius of the circle is the (perpendicular) distance from P to each side.
[image: circle P is inscribed in triangle A B C. radius P X is perpendicular to side A B.  Radius P Y is perpendicular to side B C. Radius A C is perpendicular to side A C.]



a.  Find the value of x given  and .
[image: Triangle L M N with point R inside the triangle. segment R S is perpendicular to side M N.  Segment R T is perpendicular to side L N. Segment R M is the bisector of angle M.  Segment R L is the bisector of angle L.]




b.  In the diagram, which is not drawn to scale, G is the incenter of , , and . Find .    
[image: Triangle D E F with point G inside the triangle and segment E G, segment D G, and segment G F are drawn.]
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