Triangle Relationships August 24, 2018

Angle Relationships in Triangles

A triangle is a figure formed when three noncollinear (not on the same line) points are connected by segments.

The sides are: [’—,—F , DE, FD Opposite Side of £ F: E.B

The verficesare: | F, D Opposite Side of £ E: 'Df

—

The angles are: Opposite Side of £ D: EF
ZE / A F s LD

Triangles can be classified by two categories: by Angles and by Sides.

ANGLES
Acute Obtuse Right
[ ]

All Acute Angles One Obtuse Angle One Right Angle
SIDES

Scalene Isosceles Equilateral

No Sides Congruent At Least 2 Sides Congruent All Sides CongruenT
2 anales /Hl ansyles PO
’raclice Classify the friangles by sides Qnd angles. Think About If: Check which friangles are possible.

Acute | Obtuse | Right

HP\GL\JY 3 ET’" (a{cral Equilateral
- Tsosceles
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Triangle Sum Theorem

Triangle Sum Theorem: The measures of the three interior angles in a friangle add up to be 180 ¢

This means: 4/4‘ TLBTZC - ISD

® c

Corollary to Triangle Sum Theorem: The acute angles of aright friangle are complementary.

X

This means: Lx,‘_l Z = qO' qD 4 C‘D :'30
z

Proof of the Triangle Sum Theorem: Statements Reasons

1. 1. Given

2. Z4=1
3.

2
3. Alf. Interior Angles are =
4. ms4 =mA1 4
5. 5. Def. of = Angles
6
7
8

6. msACD=ms5+ms3

iiven: Triangle ABC with AB ||CD
rove:mZi1l +m£2 + m£L3 = 180°

/.ms4+msACD = 180° . Linear Pair Postulate

8. . Substitution Property
9. 9. Substitution Property
Examples: Find m 2 U. Find m 2 UPM Find the measure of x.

v Y = -35 (0x-7°)
80 [ By Qx5+ dx 7 =180

- 35 14)('3:‘?5Q
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Exterior Angle Theorem

Exterior Angle Theorem: The measure of the exterior angle is equal fo the sum of two remote interior angles.

Interpret: What does exterior mean? O\A’t&d‘c E*‘\/ mm’“—(

What does interior mean? \ '\s‘ AQ' rc‘vx“\c
What does remote mean? 0l W a/k\/) mm
Proof: Prove the Exterior Angle Theorem: Statements Reasons
1. 21, 22, and 3 areint. angles. 1.
Given: 21, 2, and £ 3 are inferior angles.
Prove: z4=2,1+ 22 2. 2. Triangle Sum Theorem
3. 3. Definition of a Linear Pair
4. 4. Transitive/Substitution
4 5. 5. Subfraction Property

Examples:

(

0+ 2%+3% = (¥D
Y 5Xx=120 70
X= 14 5’;= 4

Ie

Solve for x using the Exknbé‘ﬁ%orem:

a b. c
|56 =(03 +¥ (o= 2%l 9 =ML

X:‘Fﬁ (20~ 5,)’); 0[0: “S’UZO
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Isosceles Base Angle Theorem and Its Converse

base Base Angles Theorem: Converse of Base Angles Theorem:
. If two sides of a triangle are If two angles of a triangle are
Isosceles Triangle congruent, then the angles congruent, then the sides opposite
opposite them are congruent. of them are congruent.
Examples:
A. Find the value of x B.Find the m«T C. Find the value of x.
w M N
&S 6> f11r
Ix+5 19

s 7 =14

T
D. Find the measure of <P. E. Find the measure of £ Q F. Find the value of x & v.
£ZR=30"

Q ' P @:@ 75° 5x° =75
2 X=15

3y° =30

=10

Q R 3
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Side Inequality Theorem

Side Inequadlity Theorem: If one side of a friangle is longer than the other side, then the angle opposite the
longer side has a greater measure than the angle opposite the shorter side.

This means: The largest angle of a friangle lies opposite the longest side. The smallest angle lies opposite the
shortest side. If two angles are equal, their side lengths will be equal.

Example: List the sides from shortest to longest for each diagram.
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