Perpendicular bisector and
angle bisector



Warm Up
Construct each of the following.

1. A perpendicular bisector.

2. An angle bisector.

3. Find the midpoint and slope of the segment
(2, 8) and (-4, 6).

1
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Objecftives

Prove and apply theorems about
perpendicular bisectors.

Prove and apply theorems about angle
bisectors.



Vocabulary
equidistant
locus



When a point is the same distance from two or more
objects, the point is said to be equidistant from
the objects. Triangle congruence theorems can be
used to prove theorems about equidistant points.




Distance and Perpendicular Bismzut:t«::»rsﬁ::,l

THEOREM HYPOTHESIS | CONCLUSION
5-1-1 Perpendicular Bisector €Ay
Theorem
If a point is on the perpendicular
bisector of a segment, then it is —11
equidistant from the endpoints A Y B =t
of the segment. L Y L
XY | AB
YA = YB
5-1-2 Converse of the Perpendicular 45
Bisector Theorem
If a point is equidistant from //\\ XY | AB
the endpoints of a segment, — .
then it is on the perpendicular A Y B YA=TYEB
bisector of the segment. v
XA = XB




A locus is a set of points that satisfies a given
condition. The perpendicular bisector of a segment
can be defined as the locus of points in a plane that
are equidistant from the endpoints of the segment.




Example 1A: Applying the Perpendicular Bisector
Theorem and Its Converse

Find each measure. N

MN N
2.6
MN = LN 1 Bisector Thm. f E

MN = 2.6 Substitute 2.6 for LN. M 4 L




Example 1B: Applying the Perpendicular Bisector
Theorem and Its Converse

Find each measure. B

BC . 5 38 A i
Since AB = AC and /L BC, is the 3
perpendicular bisector of BC by C

the Converse of the Perpendicular
Bisector Theorem.

BC = 2CD Def. of seqg. bisector.
BC = 2(12) = 24 Substitute 12 for CD.



Example 1C: Applying the Perpendicular Bisector

Theorem and Its Converse
A

Find each measure. U
TU
3x+9 Ix—17
TU = UV 1 Bisector Thm.
| —l [ |
3x + 9 = 7x-17 Substitute the given values. T~ |w Vv

9 =4x - 17 Subtract 3x from both sides.

26 = 4x Add 17 to both sides.
6.5 =X Divide both sides by 4.

So TU = 3(6.5) + 9 = 28.5.



Check It Out! Example 1a

Find the measure.

Given that line { is the perpendicular
bisector of DE and EG = 14.6, find

DG.

DG = EG | Bisector Thm.
DG = 14.6 Substitute 14.6 for EG.

f A
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Check It Out! Example 1b

Find the measure. “

Given that DE = 20.8, DG = 36.4, /
and EG =36.4, find EF. b

Since DG = EG and ¢ 1. DE, is the
perpendicular bisector of DF by
the Converse of the Perpendicular
Bisector Theorem.

:*n—/m
m

DE = 2EF Def. of seg. bisector.
20.8 = 2EF Substitute 20.8 for DE.
10.4 = EF Divide both sides by 2.



Remember that the distance between a point and a
line is the length of the perpendicular segment from
the point to the line.



Distance and Angle Bisectnrs}

THEOREM

HYPOTHESIS

CONCLUSION

5-1-3

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

B
LAPC = £BPC

AC = BC

5-1-4

Converse of the Angle
Bisector Theorem

If a point in the interior

of an angle is equidistant
from the sides of the angle,
then it is on the bisector

of the angle.

A

L 4

AC=BC

LAPC = /ZBPC




Based on these theorems, an angle bisector can be
defined as the locus of all points in the interior of the
angle that are equidistant from the sides of the angle.



Example 2A: Applying the Angle Bisector Theorem

Find the measure. /%
BC A< >

D
BC = DC / Bisector Thm.

BC =7.2 Substitute 7.2 for DC.




Example 2B: Applying the Angle Bisector Theorem

Find the measure. .
m/ZEFH, given that m£ZEFG = 50°. E
G

Since EH = GH, EH 1 FE

andGH | FG, FH bisects
ZEFG by the Converse

of the Angle Bisector Theorem.

H

m~ZEFH = %m /EFG Def. of £ bisector

MZEFH = %(500) = 25° Substitute 50° for mZEFG.



Example 2C: Applying the Angle Bisector Theorem

Find m/ZMKL.

Since, JM = LM, KJ 1 JM and K (2a + 26

KL L LM, KM bisects ZJKL B2+ 20,

by the Converse of the Angle /

Bisector Theorem.

MZMKL = m«£ZJKM Def. of £ bisector

3a + 20 = 2a + 26 Substitute the given values.

a+ 20 = 26 Subtract 2a from both sides.
a==e Subtract 20 from both sides.

So mZMKL = [2(6) + 26]° = 38°



Check It Out! Example 2a

Given that YW bisects /XYZ and
wZzZ = 3.05, find WX.

WX = WZ / Bisector Thm.
WX = 3.05 Substitute 3.05 for WZ.
So WX = 3.05



Check It Out! Example 2b

Given that mZWYZ = 63°, XW = 5.7, w
and ZW = 5.7, find m«ZXYZ.
Z
M/WYZ + mZWYX = msXYZ vy
mZWYZ = mZWYX Z Bisector Thm.
m/WYX .
2m/WYZ = mzZXYZ Simplify.
2(63°) = msXYZ Substitute 63° for m/WYZ .

126° = m«sXYZ Simplfiy .



Example 3: Application

John wants to hang a spotlight
along the back of a display case.
Wires AD and CD are the same
length, and A and C are
equidistant from B. How do the
wires keep the spotlight D

centered? w

It is given that AD = CD. So D is on the perpendicular
bisector of AC by the Converse of the Angle Bisector
Theorem. Since B is the midpoint of ACc, BD is the
perpendicular bisector of Ac¢. Therefore the spotlight
remains centered under the mounting.




Check It Out! Example 3

S is equidistant from each pair of suspension
lines. What can you conclude about QS?

QS bisects # PQR.




Example 4: Writing Equations of Bisectors in the
Coordinate Plane

Write an equation in point-siope form for the
perpendicular bisector of the segment with
endpoints C(6, -5) and D(10, 1).

Step 1 Graph ¢p.
¥
The perpendicular
bisector of CD is
sunl perpendicular to CD

T 12345 571011 12 at its m|dpo|nt

R = 3 D
— T T T T T T T

do | o A Mo
T T T




Example 4 Continued

Step 2 Find the midpoint of cD.

[)(1+x2 Y, +Y,

, Midpoint formula.
2 2

i < = I n
— 1T T T T 1T T 1

/X

_ (6+10 -5+1 o
mdpt of CD = [ 5 J 5 ]=(8:_2) i /

e B TR - N
T T T T




Example 4 Continued

Step 3 Find the slope of the perpendicular bisector.

slope = Y2~ ) Slope formula.
Xy = X
— 1-{-5
slope of CD = ( )=§=§
10-6 4 2

Since the slopes of perpendicular lines are
opposite reciprocals, the slope of the perpendicular

bisector is _2
5



Example 4 Continued

Step 4 Use point-slope form to write an equation.
The perpendicular bisector of has slope 2

and passes through (8, -2). 3
y —yi=m(x - xi) Point-slope form
, Substitute -2 for
y+2——§(x—8) yi, 2 form, and 8
3

for A1



Example 4 Continued

MA-D‘JD:I
T 1T o T 1T T T 1

VAR

1011 12

o & At
T 1T 1T 1T 1T 171




Check It Out! Example 4

Write an equation in point-siope form for the
perpendicular bisector of the segment with
endpoints P(5, 2) and Q(1, —-4).

Step 1 Graph PQ.
The perpendicular
bisector of PQ is
perpendicular to PQ
/ . at its midpoint.

— kW = MO
| N R R N R |

bbb L
T 1T 1T 1T 7



Check It Out! Example 4 Continued

Step 2 Find the midpoint of PQ.

X, +X, Y, +Y,
2 2

] Midpoint formula.

P—Q:[5;1!2+g—4)]:(3j_1)

— kW = O
| N R R N R |

L A N
T 1T 1T 1T 7



Check It Out! Example 4 Continued

Step 3 Find the slope of the perpendicular bisector.

slope = Y2~ ) Slope formula.
Xy — X,
——  4-2 -6 _3
slope of PQ = = = —
Pe ot PR = 257473

Since the slopes of perpendicular lines are
opposite reciprocals, the slope of the
perpendicular bisector is _2

3



Check It Out! Example 4 Continued

Step 4 Use point-slope form to write an equation.

The perpendicular bisector of PQ has slope _2 and

passes through (3, -1). 3

y —yi =m(x-x1) Point-slope form

Y
y—(-1)= —%(X -3) Substitute

y+1=—%(x—3)

_1
St b o L /ML.“E.mm
IIIIII/IIII




Lesson Quiz: Part |

Use the diagram for Items 1-2. B
1. Given that mZABD = 16°, find mZABC. 32° C

2. Given that mZABD = (2x + 12)° and mZCBD =

(6x — 18)°, find m£ABC. 54° .
Use the diagram for Items 3-4. /*
H G

3. Given that FH is the perpendicular bisector of £
EG, EF = 4y - 3, and FG = 6y - 37, find FG. 65

4. Given that EF = 10.6, EH = 4.3, and FG = 10.6,
find EG. 8.6



Lesson Quiz: Part 1l

5. Write an equation in point-slope form for the
perpendicular bisector of the segment with
endpoints X(7, 9) and Y(-3, 5) .

S
y—7:—§(x—2)



