i ﬁisectors of Triangles
4 NOTES

Target: | will be able to identify and use _'Qprlmmz-l iewlar be@dafS and
ongle bisectors in triangles.
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Theorems Perpendicular Bisectors
5.1 Perpendicular Bisector Theorem c {
it a point is on the perpendicular bisector of a segment, then itis /’ “\\1 |
squidistant from the endpoints of the segment. — ~ '

LI o -.e/ TR oo | } e

Exampte: If CDis a L bisector of AB, then AC = BC. A ! lD ¥ B8 |
e e — ) o
5.2 Converse of the Perpendicular Bisector Theorem - |
|

if a point is equidistant from the endpoints of a segment, then it
is on the perpendicular bisector of the segment.

Example: |f AE = BE, then £ lies on CO. the _L_ bisector of ARB.

Find each measure.

a. AB ]
From the information in the diagram, wo know that :
— B . T C ~ A
CA is 1The perpen dicular bisector of BL. ===
AB = AD perpendicuiar Biseotor Thaorem 'l_/"”
AB =Y, i Suastiiulion D
| Theorem 5.3 Circumcenter Theorem - o = Ry B |
Words The perpendicular bisectors of a triangle Intersectat a point

called the circumeenter that is equidistant from the vertices
of the triangle.

Example If Pis the circumcenter of DABC, then
PB = PA = PC.

an be on the interior, exterior, or side of a triangle.
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The circumcenter c
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acute triangle obtuse triangle right triangle



|EXAMPLE 2 Use the Circumcenter Theoreﬂ :?Z%}éczﬁu;i;x;‘ gt;:im GA.
From the Circumcenter Theorem, G is called the circumcenter 3 4

which is equidistant from the vertices. Thus, B_GEX(‘; B
Therefore, GA= |7 g —— ¢

Practice:

Point D is the circumcenter of AABC, List any |

Find each measure.
1. XWw

XW=XY=12

| Theorems Angle Biseclors

| 5.4 Angle Bisector Theorem

! It a point is on the bisector of an angle, then it is equidistant from -
{ the sides of the angle. 02 F
Z Example: if BF bisects ZDBE, FD . BD, e
! and £E L. BE, then DF = FE. B E
é 5.5 Converse of the Angle Bisector Theorem
-
If & point in the interior of an angle is equidistant from the sides /(/
' of the angle, then it is on the bisector of the angle. ol E o
— —_—f — P
Example: 1 FD L BD, FE 1. BE, and S
B E

DF = FE, then BF bisecls 2 DBE.

Find each measure.

a. XY

xy = XW A
XYy = 7

tg Pusacior Thaurer

iitaticen

¢. SP
SP= M Angle Dignetor Theorem
Cx=1=23x+G  substivtion
%X‘ 7 — 5 Subtiact 3x rom each side,
Ix =12 Add 7 to each side,
= Bivide cach side by &

“se- c=7717




[- ‘l‘heoreﬁn 5.6 Inceﬁter Theorem

. Words The angle bisectors of a triangle intersect at a point
called the incenterthat is equidistant from the sides
of the triangle.

‘ Example If Pis the incenter of AABC, then
‘ PD = PF = PF.
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Find each measure if J is the incenter of AABC.

a. JF
By the Incenter Theorem, since J is equidistant from
the sides of AABC, JF = JE. Find [F by using the
PPythagorean Theorem. B «
J E q'-\- E Az_-_- J Az Pyihagorean Thaorem
2 2 = 2 “i g .
_\E 3 |Q - lS Substitution
JEA+ 14y = 22; 122 = 144 and 157 = 2286,
.)Ez = 8\ Sipstract 144 from each sida,
\) E o q Take the sguare root of each side
=

so JF=9

Practice:
M= QP 3. oM =7 If P is the incenter of AXYZ, find each measure.
2x42= -8 Mi—?x—ﬂ-/é E 4. PK . PR= 'PL.:P:Y
2= 2x-2 -/ \M—B ' pald B
- (B a“yb = ¢
e an S L a2 = 207
2= % — L a2 =loo

LM=2/5)+2 =)

a=\p
Pr=)0
Mr. B is designing a kitchen, Mr. B has found out the locations of
the Sink K, the Stove S, and the Refrigerator R. Mr. B wants to put a
small island in the kitchen equidistant from each vertex, where

should Mr. B place theisland? L ., Circumccw)e‘j

. B ® wheve He perp. bisecdlpors

intersect=

& a* =256
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