Math 1312
Section 3.3
Analyzing I sosceles Triangles

Definitions:

An isoscelestriangle is a triangle having at least two congruent (afadength) sides.
The two sides are called thagys and the third side is called thase.

The point at which the legs meet is tleetex and the angle there is thiertex angle.
The two angles that include the base are calletdbeangles.
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Example: Name the parts of this isosceles triangle:
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Other important triangle parts:
Definitions:

» Median is a segment that starts from an angle and gatee tmidpointof the opposite
side.

> Altitude is a segment that starts from an angle and isepéipular to the opposite side

» Anglebisector of a triangle is a segment that bisects an anglegaes to the opposite
side

> Perpendicular bisector is a segment that passes through the midpdiatsideAND is
perpendicular to that side




Example: Fill in the blanks.
a) DF is median @DEC.

b) EH is_Q |-|—|'-\-uc\e @DEC.
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d) Wz isL biscctor @s. T
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Theorem: Corresponding altitudes of congruent trianglescarggruent.




Theorem: The bisector of the vertex angle of an isoscelasdle separates the triangle into two
congruent triangles.
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I sosceles Triangle Theorem: If two sides of a triangle are congruent, thenahgles opposite
those sides are congruent.

’ Given : & ABC with AR B
(Ab = O

S / _n'\er\t 4-’3\‘;4‘:-

AND (converse): If two angles of a triangle are congruent, thendides opposite those angles
are congruent.

., 10 2 AE2C  Lhen AR = BC.
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Example:

ADEF is isosceles.[D is the vertex anglanE =2x+40 and m]F:3x+22. Find the measures
of each angle.

m<E=meF w2 B =2(B+10
2x+ L0 = B%x+22 AL
D = w+22 m<F =76
N6 \er. . \% = X Mm<D= |20-2016>

w = \2& :2%‘0



Note:

» A triangle is equilateraF and only if it is equiangular. A
» Each angle of an equilateral triangle measurés 60 PN
_/@‘; 60’
S

Definition: The perimeter of a triangle is the sum of the tba@f all of its sides.

Example: In the figure belowPQUPR, and PS and ST areymediais. Find QT and QR.
[}

0 m&p‘tﬁs‘ QP=2\, 1
yo J 1 QP =PR = 1O QRr=2(Qd
2y=© =2(‘f“"\5>
\/=‘5 = 24+ |\
] Q-5 QR=2(=>\{ W]

Example: KL is an altitude ofAHIK. Find x.

L

A HLY \« «a ba\\'\ A .

(ox-27¢ L ’ m=<H+m oW\k| =a0°
(ax + 21 Ax-27T + 3% 42\ = go
\2% - 6 =Qp
4 \2x =46

X= %




Example. PO is the perpendicular bisector bfN. Find x.

M® = NP
. 2x+5 p 15— 3X
M t L ) N 2)(“'5 = l5-—5x
By +S =\
5X + 1 =S x = 0O
= 2
(@]

Example: In AJKL, JK 0JL, anddMlis both a median, and altitude, and an angle hise&tind
the following.

a) MKMJ = AQ°

by KL = b

¢) "KM = QO _ =& = 25 1°

d kL = 2 (L) = 62°

e MK = 5 &°



Example:

2x=q90
x= U5

nx=_ |5 o
/@,Hq,g“ ZCB"* 5‘>\ + 2X+26 =0
6x+\br 2% 420 =\EO

> i
= -
(3x+87° % x = Ak

x=(%

2%X=-28= %AD
X 25 =

Xx= 30

2X-2%S



Example: Use the figure below to find the angle measuredifl. = 30,

mo2 = \8D- 2(20)= I2°

mo3=_ =0°
mi4=_ 60"
mis=__ 60
mi6=_60°
mo7=_ \20°

mQa8 = QO°



