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Lesson 4.5 Proving Triangles Congruent – ASA, AAS Notes and Practice
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Lesson 4.5 Isosceles Triangles and Equilateral Triangles           
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KEEP NOTES IN YOUR BINDER. IF YOU LOOSE IT = 0 GRADE!!!	
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Wite a flow proof. H o
Given: GH=KJ,HL=]L,and Lis
the midpoint of GK.
Prove: AGHL= AKJL
G L K

Flow Proof:

A= | Listhemidpointof GK.

Guen Gwen |

/ Midpoint Theorem

AGHL= AKIL
555
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SAS Postulate The angle formed by two adjacent sides of a polygon is called an

included angle. Consider included angle JKL formed by the hands on the first clock,
shown below. Any time the hands form an angle with the same measure, the distance
between the ends of the hands JL and PR will be the same.
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APKR= AJKL
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StudyTip
Side-Side-Angle The
measures of two sides and
anonincluded angle are not
sufficient to prove two
triangles congruent.

Postulate 4.2 Side-Angle-Side (SAS) Congruence

A
7 Words  If two sides and the included angle of one triangle are congruent
to two sides and the included angle of a second triangle, then
the triangles are congruent
Example If Side AB = DE,
Angle £
Side BC
then AABC = ADEF.
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StudyTip

Overlapping Figures When
riangles overtap, it can be
helpfulto draw each triangle
separately and label the
congruent parts. In Example
4,the figure could have been
separated as shown.

B F E
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Wite a paragraph proof. 5 F £ »
Given: BC = DC, ZBCF = /DCE, FC=EC
Prove: ZCFD = /CEB

Proof:
Since BC = DC, £BCF = /DCE, and FC = EC, then
ABCF = ADCE by SAS. By CPCTC, ZCFB = ZCED.
ZCFD forms a linear pair with ZCFB, and ZCEB forms.
alinear pair with ZCED. By the Congruent Supplements Theorem, ZCFD is
supplementary to ZCFB and ZCEB is supplementary to ZCED. Since angles
supplementary to the same angle or congruent angles are congruent, ZCFD = ZCEB.
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ASA Postulate An included side is the side located between c
two consecutive angles of a polygon. In AABC at the right, A
AC is the included side between ZA and £C.

Postulate 4.3 Angle-Side-Angle (ASA) Congruence |

1f two angles and the included side of one triangle
are congruent to two angles and the included side of
another triangle, then the triangles are congruent.

5
; ‘
Example If Angle ZA= 2D, A £
Side AB = DE, and
Angle ZB= ZE, o
then AABC = ADEF. F
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AAS Theorem The congruence of two angles and a nonincluded side are also
sufficient to prove two triangles congruent. This congruence relationship is a theorem
because it can be proved using the Third Angles Theorem.




image11.png
[ Proof Angle-Angle-Side Theorem

Given: £L= /0, /M= /R MN= RS
Prove: ALMN= AQRS

Proof:

Given

“Third Angles Theorem
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Theorem Right Triangle Congruence

Theorem 4.6 Leg-Leg Congruence

If the legs of one right triangle are congruent to the
corresponding legs of another right triangle, then the
triangles are congruent.

Abbreviation LL

Theorem 4.7 Hypotenuse-Angle Congruence

If the hypotenuse and acute angle of one right triangle are
congruent to the hypotenuse and corresponding acute
angle of another right triangle, then the two triangles are
congruent.

Abbreviation HA

Theorem 4.8 Leg-Angle Congruence

If one leg and an acute angle of one right triangle are
congruent to the corresponding leg and acue angle of
another right triangle, then the triangles are congruent.

Abbreviation LA

Theorem 4.9 Hypotenuse-Leg Congruence

Ifthe hypotenuse and a leg of one right triangle are
congruent to the hypotenuse and corresponding leg of
another right triangle, then the triangles are congruent.

Abbreviation HL
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Properties of Isosceles Triangles Recall that isosceles triangles have at least
two congruent sides. The parts of an isosceles triangle have special names.

The two congruent sides are called the legs of an isosceles triangle, and the angle with
sides that are the legs is called the vertex angle. The side of the triangle opposite the
vertex angle is called the base. The two angles formed by the base and the congruent

sides are called the base angles.

Z1is the vertex angle.

22 and £3 are the base angles. leg g

base

Theorems Isosceles Triangle

410 Isosceles Triangle Theorem

Example If AC = BC, then /2 = /1.

If two sides of a triangle are congruent, then the. A B
angles opposite those sides are congruent.
c
4.1 Converse of Isosceles Triangle Theorem o

If two angles of a triangle are congruent, then the
sides opposite those angles are congruent. E
F

Example If £1 = /2, then FE= DE.
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l Proof Isosceles Triangle Theorem

M
L N
»
Proof:
Statements | Reasons
1. Let N'be the midpoint of P 1. Every segment has exactly one midpoint.
2. Draw an auxiliary segment LA, 2. Two points determine a line.
3. MW 3. Midpoint Theorem
a. 4. Reflexive Property of Congruence
5. 5. Given
6. 6. 555
7. 7. CPCTC
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Properties of Equilateral Triangles The Isosceles Triangle Theorem leads to two
corollaries about the angles of an equilateral triangle.

[ Corollaries Equilateral Triangle

' 4.3 Atriangle is equilateral if and only i itis equiangular. N 5
Example If ZA= /B= /C,then
B=TA
c
4.4 Each angle of an equilateral triangle measures 60. o
Example If DE = EF = FE, then A

msA=mLB=m.C= 60.
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Postulate 4.1 Side-Side-Side (SSS) Congruence

If three sides of one triangle are congruent to three sides
of a second triangle, then the triangles are congruent.

Example If Side 4B

Side BC:

Side AC

then AABC = ADEF.

and

, .

< N
s .
A F





