
[bookmark: _Hlk106192733]Section 5.1	Perpendicular and Angle Bisectors

Objective 1:  Use Perpendicular Bisectors to Solve Problems

Recall that the perpendicular bisector of a segment is a line, a segment, a ray, or even a plane that is perpendicular to the segment at its midpoint.

Theorem:  Construction of the Perpendicular Bisector

Given:  segment 



Construct:  line  so that line  is the perpendicular bisector of segment  


Step 1:  Put the compass point on point A and draw a long arc crossing segment .  Be sure the opening is greater than . 

Step 2:  With the same compass setting, put the compass point on point B and draw another long arc crossing  and intersecting the first arc twice.  Label the points where the two arcs intersect as X and Y.







Step 3:  Draw .  Label the point of intersection of  and as M, the midpoint of .   at midpoint M, so is the perpendicular bisector of .



a. Prove that  is the perpendicular bisector of .
A point is equidistant from two objects if is the same distance from the two objects.

Theorem:  Perpendicular Bisector Theorem
If a point is on the perpendicular bisector of a segment, then the point is equidistant from the endpoints of the segment.

Theorem:  Converse of the Perpendicular Bisector Theorem
If a point is equidistant from the endpoints of a segment, then the point is on the perpendicular bisector of the segment.

The proofs of these theorems are left as exercises.


b. Find the lengths of segments and  in the figure below.
[image: line M N is the perpendicular bisector of segment A B at point M.  the length of segment N A is 12.  Point P is on line M N such that the length of P B is 5.  The length of A M is 3.]   







c. The town of Squareville is in the shape of a square with vertices at , , , and .  There are already two parks in the city:  Park P is located at coordinates, and park Q is located at coordinates . The city planner must find a location for a third park that is equidistant from the existing parks and as far away from them as possible within the city limits.  Give the coordinates (to the nearest whole number) of where the new park should be located.
[image: ]

Objective 2:  Use Angle Bisectors to Solve Problems

Theorem:  Construction of the Angle Bisector
Given:  angle A

Construct:  ray , the bisector of angle A
Step 1:  Put the compass point on vertex A.  Draw an arc that intersects the sides of angle A.  Label the points of intersection B and C.
Step 2:  Put the compass point on point C and draw an arc further out from vertex A between the sides of angle A.  With the same compass setting, draw an arc with the compass point on point B.  Be sure the arcs intersect.  Label the point where the two arcs intersect as D.


Step 3:  Draw ray , the bisector of .




a. Prove that  is the angle bisector of .
The distance from a point to a line is the length of the perpendicular segment from the point to the line. When a point is the same distance from two distinct lines, we say the point is equidistant from the two lines.

Theorem:  Angle Bisector Theorem
If a point is on the bisector of an angle, then the point is equidistant from the sides of the angle.

Theorem:  Converse of the Perpendicular Bisector Theorem
If a point in the interior of an angle is equidistant from the sides of the angle, then the point is on the angle bisector.

The proofs of these theorems are left as exercises.



b. What are the measures of  and ?

[image: angle K H F is shown. Ray H L is in the interior of angle K H F.  Point P is on ray K H such that the length of L P is 28 and segment L P is perpendicular to segment K H.  Point N is on ray F H such that L N is perpendicular to ray H F and segment L N is congruent to segment L P.  angle K H L is 9 y degrees and angle F H L is 6 y plus 27 degrees.]

c. Find the length of side .
[image: a four-sided figure with vertices S T U and V is shown.  diagonal V T is shown bisecting angle S V U, and angles S and U are right angles.  The length of S T is 5 y and the length of T U is 2 y plus 6.]
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