Geometry: 5.1-5.4 Notes NAME
5.1 Classify Triangles Date:
Define Vocabulary:
interior angles
exterior angles
corollary to a theorem

Classifying Triangles by Sides and by Angles

Recall that a triangle is a polygon with three sides. You can classify triangles by sides

and by angles, as shown below.
&) Core Concept

Classifying Triangles by Sides
Scalene Triangle Isosceles Triangle Equilateral Triangle
no congruent sides  at least 2 congruent sides 3 congruent sides
Classifying Triangles by Angles
ﬁu:utt Right Obtuse Equiangular
Triangle Triangle Triangle
3 acute angles 1 right angle 1 obtuse angle 3 congruent angles

.
Examples: Classify the triangle by sides and angles.

. WEDO ,  YOUDO

x ] K



Examples: Classifying a triangle in a coordinate plane
3. WEDO

Classify AABC i-Jy its sides. Then
determine whether it is a right triangle.
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Finding Angle Measures of Triangles

When the sides of a polygon are extended. other angles are formed. The original
angles are the interior angles. The angles that form linear pairs with the interior
angles are the exterior angles.

interior angles exterior angles

&) Theorem

Theorem 5.1 Triangle Sum Theorem

The sum of the measures of the interior B
angles of a triangle is 180°.

A c
L Proof p. 234; Ex. 53, p. 238 msA + meB + meC = 180°

&) Theorem

Theorem 5.2 Exterior Angle Theorem
The measure of an exterior angle of B

a triangle is equal to the sum of the
measures of the two nonadjacent
interior angles. 1

A C
Proof Ex. 42, p. 237 mel = mLA + mLB




Examples: Finding an angle measure

s WEDO s YOUDO
Find m2 PQ5. Find the measure of £1.
P 0 R
(3x + 25)° 2x°
65°
5

2) Corollary

Corollary 5.1 Corollary to the Triangle Sum Theorem
The acute angles of a right triangle c

are complementary. /Q\

A B
msA + msB = 90°

Proof Ex. 41, p. 237
.

Examples: Translating a figure in a coordinate plane.
6. WEDO 7. YOU DO

The measure of one acute angle of a right
triangle is 1.5 times the measure of the
other acute angle. Find the measure of
each acute angle.

Find the measure of each acute angle.

Assignment




5.2 ldentify corresponding angles. Date:

Define Vocabulary:

corresponding parts

Identifying and Using Corresponding Parts

Recall that two geometric figures are congroent if and only if a rigid motion or a
composition of rigid motions maps one of the figures onto the other. A rngid motion
maps each part of a figure to a corresponding part of its image. Because rigid
motions preserve length and angle measure, corresponding parts of congruent figures
are congruent. In congruent polygons, this means that the corresponding sides and the
corresponding angles are congruent.

When ADEF is the image of AABC after a rigid motion or a composition of rigid
molions, you can write congruence statements for the corresponding angles and

corresponding sides.
E
B
C A D

Corresponding angles Corresponding sides
FAE LD LBELE SO LF AB =DE, BC =EF, AC =DF
When you write a congruence statement for two polygons, always list the
corfesponding vertices in the same order. You can write congruence statements in
more than one way. Two possible congruence statements for the riangles above are
AABRC = ADEF or ARCA = AEFD.

Examples: Write a congruence statement and identify all pairs of congruent corresponding parts.

1. WEDO ). YOU DO
Write a cungrue-nce statement for the ABCD = EFGH

triangles. Identify all pairs of congruent

G
corresponding parts. f 7
N
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z w Y B
X
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Examples: Use properties of congruent figures.

3. WEDO a. YOU DO
In the diagram, DEFG = QMNP. In the diagram, ABGH = CDEF.
E N P
p 8ft - A 8 . C
102° (Bx + 2y) T O
84° 68° fo) H
G 12t F Mx-2)ft G
a. Find the value of x. Find the value of
b. Find the value of y. e the valie of v
) Theorem
Theorem 5.3 Properties of Triangle Congruence
Triangle congruence is reflexive, symmetric, and transitive.
Reflexive  For any triangle AABC, AABC = AABC.
Symmetric If AABC = ADEF, then ADEF = AABC.
Transitive If AABC = ADEF and ADEF = AJKL, then AABC = AJKL.
L3
2) Theorem
Theorem 5.4 Third Angles Theorem
If two angles of one triangle are B E
congruent to two angles of another
triangle, then the third angles are A A
also congruent. A c D F
Proof Ex. 19, p. 244 If #ZA = #D and #B = ~ZE, then 2C = /F.
\
Examples: Using the Third Angle Theorem
5. WEDO 6. YOU DO
) . Find mZDCN.
Find mZP.
D
A B 0
f\” R
c T T ?5,_-,
C E R 68°

Assignment




5.3 Be able to use the side angle side congruence theorem. Date:

Define Vocabulary:

congruent figures

rigid motion

L
2) Theorem
Theorem 5.5 Side-Angle-Side (SAS) Congruence Theorem

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 two triangles are congruent.

IfAB = DE, /A = /D, andAC =DF. E

then AABC = ADEF 8
&m F
C A D

Proof p. 246

\,

**The included angle of two sides of a triangle is the angle formed by the two sides.
Examples: Name the included angle between the given sides.

1. WEDO A .. YOUDO

AC and CB BC and CD

Examples: Decide whether there is enough information is given to prove that the triangles are congruent
using the SAS Congruence Theorem. Explain.

;. WEDO 4 YOU DO

HMABRD, ACDE

A o AEFH, AGHF
W </
& C



Examples: Write a proof. C

5. WEDO Given B is the midpoint of AD. £ ABC

and .~ DBC are right angles.
Prove NABC = ADBC A B D
Statements Reasons
1 1.
2 2.
3 3
4. 4
5. 5
6 6
6. YOUDO
Given BD 1 AC, AD = CD 5
Prove AABD = ACBD
Statements Reasons
1 1.
2 2.
3. 3
4. 4
5. 5

Assignment




5.4 Be able to apply the base angles theorem

Date:

Define Vocabulary:

legs

vertex angle

base

base angles

Theorem 5.6 Base Angles Theorem

If two sides of a triangle are congruent, then the angles opposite A
them are congruent.

If AB =~ AC, then /B = ~C.

B C
Theorem 5.7 Converse of the Base Angles Theorem
If two angles of a triangle are congruent, then the sides opposite A
them are congruent.
If /B = ~«C, then AB = AC.
B C

Examples: Using the Base Angles Theorem. Complete the Statement.

M
WE DO YOU DO

1. 1f NJ = NM, then ~

I
N

2. If ZNKM = ZNMK, then

1

3.1f LM = LN,then /

r:

4. 1f ZLIN = ZLNJ,then

13




Corollary 5.2 Corollary to the Base Angles Theorem

If a triangle is equilateral, then it is equiangular. A

Corollary 5.3 Corollary to the Converse of the Base
Angles Theorem

If a triangle is equiangular, then it is equilateral.

Examples: Find the values of x.

5. WEDO 6. YOU DO

M V4 Y
31 2x°
‘ 12
e 12
X
N

Examples: Find the values of x and y.

7. WEDO 8. YOU DO
b
&
y-25
2y + 104
Xy
Assignment
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