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Lesson 10

Glencoe Geometry Chapter 4.6

Analyzing Isosceles Triangles

By the end of thislesson, you should be able to
1. Use properties of isosceles and equilateral triangles.

2. Look forward to next week’s show.

Thisweek we are AGAIN sticking with our topic from
the last two weeks. TRIANGLES

Today, we are going to focus primarily on the
properties of isosceles triangles, which will naturally
lead us into the realm of equilateral triangles as well.
TO re\/i aw: Vertex angle
An isoscelestriangle has at |east Leo
two congruent sides called and a
third side called the . The
vertex angle isthe angle included
by the legs. The other two
angles are called base angles.
The base angles are congruent.

Base angles
/ {congruent) \
.-'Tm

Base

Isosceles Triangle
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There are afew special rulesto learn and remember
when dealing with isosceles triangles. The following

Is called the ISOSCELES TRIANGLE THEOREM.

THEOREM: If two sides of atriangle are congruent
(like in any isosceles triangle), then the angles
opposite those sides are congruent.

E.Xam pl S By the theorem, the missing angle
Find the value of x. B e
als 180 degrees, so . ..
A . 20 g?(u+ SSx + 508=gr1e8e§ >
B. 10 v
C. 26
D. 13 o
Example: A
\ he theorem, th
What is the value of x? A esng angois 50
A.122° /X e
o ; : 116 + x = 180
B. 58 Ly x = 180 — 116
C. 6 50 ._.' X =64
D. 64° 58"\
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Example: -
In isosceles A POR, with base QR, PQ = 2x+ 3, and
PR=9x-11. What isthe value of x?

8
A. -7 B.7 C.— D. 2

11

PQ = PR since they are the two congruent legs, so

2X+3=9x-11

2X—9%=-11-3

-7x=-14

X=2

The converse of the ISOSCELES TRIANGLE THEOREM is
also true.

THEOREM: If two angles of atriangle are congruent
(like the base angles in any isosceles triangle), then
the sides opposite those angles are congruent.

Example: "-'"
Find the value of x. 11" e 2x—5
A.9 o .
B. 10 E 15 F
C.8 | |
By the theorem, the two sides opposite the congruent angles are congruent,
D.3 S0
11=2x-5
11+5=2x
16 = 2x

X=8
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Example:
What is the value of each of the two sides opposite the
congruent angles?

A.39 S - 4B K+ 12
B. 15
C. 75 By the theorem, the two given side lengths must be congruent, so finding x first we
get ...
D. 27 b
4x =60
x=15

plugging this value of x into either expression, we get
(15) +12=27 or
5(15) —48 =75—-48 = 27

Example: -
In isosceles A ABC with base AC, mZA=3x+9, and
m/C =5x-13, Find the measure of /B.

A . 34 Angle A and Angle C must be the congruent base angles, so
B 96 3X +9=b5x-13
. -2x = -22
C. 42 -
. S0, each base angleis 3(11) + 9=42 =5(11) — 13
D 52 The sum of al angles must equal 180. . .
. This means angle B must measure 180 —42 42 = 180 -84 = 96

Example:
If two angles of an isosceles triangle are each twice the measure of

the other angle, what is the measure of this other angle?
A. 36°

If the two mentioned angles must be congruent, so the other angle must be the

B. 72° third VERTEX angle. All these angles must add to 180 degrees.

o L et x be the length of the measure of the vertex angle, so we know . . .
C. 64 (2X) + (2x) + x = 180

o 5x =180
D. 18 51
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The ISOSCELES TRIANGLE THEOREM leads to two
Important corollaries. (A corollary isjust anatural or
Immediate conseguence of a proven theorem that

requi res ||tt|e or no proof)_ Ex) Blind jealousy is afrequent corollary of passionate love

COROLLARY: A triangleisequilateral IFF it is
equiangular

COROLLARY: A triangleis equilateral |FF each angle
measures 60

Example:
Find AB and AC in the given triangle.

By the converse of the |sosceles Triangle Theorem, AB
must be 5. However, knowing the lengths of the two legs
doesn’t necessarily give information about the length of
the base, but look at the angles!!! Angle B must equal
180 — 60 — 60 = 60 making the triangle Equiangular.
Remember that Equiangular triangles are al'so Equilateral
triangles, so AC must also equal 5.

RANDOM JOKE INSERTION:
Q: What did the complementary angle say to
theisoscelestriangle?

A: Nicelegs!
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Say What??!!

1. How many sides are congruent on an isosceles
triangle? 2

2. What side of an isosceles triangle is not equal to the
rest? The Base

3. Besides the two legs, what else is congruent in an
Isosceles triangle? Base Angles

4. How many sides are equal on an equilateral triangle? 3

5. Are the angle measures different in an isosceles
triangle? Y es, we only know at least two are congruent

6. What is the measure of an angle in an equilateral
triangle? 60 degrees

7. You are given atriangle you know to be isosceles.
Y ou find a base angle to measure 60 degrees, what

conclusion can you make? Equilateral triangle
8. A given triangle has 2 congruent sides and one angle measure of
70 degrees. What type of triangle s this? Acute | sosceles

9. Given that atriangleis equilateral and that one side is
20, what are the measures of the other sides? 20

10. One of the base angles of an isosceles triangle
measures 45 degrees, what isthe vertex angle’s
measure? 90 degrees, aright triangle

*all graphics and many examples are from www.glencoe.com
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