Triangle Theorem Notes

Warm Up
List 5 things you think you know about triangles.



Triangle Theorem Notes

Standards for this week:
CO.10 Prove theorems about and classify triangles. Theorems
\

include:

measures of interior angles of a triangle sum to 180 degrees;
base angles of isosceles triangles are congruent;

Exterior Angle Theorem;

the segment joining midpoints of two sides of a triangle is
parallel to the third side and half the length;

the medians of a triangle meet at a point.

"ems about triangles. Theorems include:
o one side of a triangle divides the other two
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NAMES OF TRIANGLES

Classification by Sides

EQUILATERAL TRIANGLE ISOSCELES TRIANGLE SCALENE TRIANGLE

3 cnngruent sides At least 2 congruent sides No congruent sides

* |ll 03\'{(0. N\S 4 |
ClasE:ﬁcaﬂon b])A;\:ng;s LS afe m\so lsOSCCl(.S

ACUTE
TRIANGLE

EQUIANGULAR RIGHT OBTUSE
TRIANGLE TRIANGLE TRIANGLE

~NOONVN TN

3 acute angles 3 congruent angles 1 right angle 1 obtuse angle

Note: An equiangular triangle is also acute.

Ex 1: Classify the triangle by its sides and angles.

A

Ac soscelqs Qu-(a+W\

c) Equl QISUIOJ‘

EG

Olstuse SCDJCY\Q_



Triangle Theorem Notes

MN=16, NO=16

0 P a. Explain why AMNO is

4 an isosceles right triangle.
Tt is Isosceles lOQCausa Fhas 2 =

SW0S. Tt is ridnt becoavse i+ has a90°
b. Identify the hypotenuse a0,

M Q and legs of AMNO
Hyp: s Leg: O and W0
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Practice classifying: 1 3 57

1)
/r\zj ACUJLG' T sosedes
32° 74°
4.5

3)

hf /’;S oSchg

38 /% 2.7 K\kj

45°

\\ &Bhf 1503( Ql&\
: Eccu'\ &SU\O r

3)
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Standards

CO.10 Prove theorems about an&éssify triangles. Theorems

include:

-(heasures of interior angles of a triangle sum to 180 degrees;

« base angles of isosceles triangles are congruent;

« Exterior Angle Theorem;

« the segment joining midpoints of two sides of a triangle is
parallel to the third side and half the length;

« the medians of a triangle meet at a point.

SRT.4 Prove theorems about triangles. Theorems include:
« aline parallel to one side of a triangle divides the other two
proportionally
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Triangle Sum Theorem

Do you remember the triangle sum theorem? What did it say?

l/he SuM o‘r the ntecior an&les s (30°

Proof of Triangle Sum Theorem

(Interior Angle Sum Theorem)
Given: AABC and E| rﬁ%"

Prove:m£1 + ms2 + m£3 = 180°

Shekement | Reason
AABC | Given

AD || B | Given

mzit w54 m/3 = ) Def- of S‘r"'jﬂm— Z
1= z9 At Twt. 2% Them.
LAELS ALt Twt. £'s The.
mZl=miYy | Def. of =
mi2=me5 | Dol o =2
mz] w2 rme3=l80) Subbstitution




Triangle Theorem Notes

COROLLARY

4 .
COROLLARY TO THE TRIANGLE SUM THEOREM c 180-90 = 90 o

The acute angles of a right triangle are So°
complementary. 0

mLA+ msB=90°

A B
A ond B mcke vp
the ofher 9p°
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Ex 3: AABC is a right triangle. 24 and 2B are acute angles. Determine the value of the acute
angle in the following examples

a) mLA =27°%¢B = b) mszA = 15°, 4B = 75
E>a ‘70—;7 =63 Q0~15" =75°
C)msA = 45° 4B = d)msA =74° 4B = Iéo

G045 =‘/5’ -7 =16
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Priority Standards
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Make 4 groups of angles that form a triangle.

e 300 Mol 90°
60 60° . 45°
95 90° 64  45°
250 K\‘g\ﬁ 62 KBth

O
Sealent 54 T sosceles
Classify the triangles you made.
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Standards
CO.10 Prove theorems about artdéssify triangles. Theorems

include:
\/nueasures of interior angles of a triangle sum to 180 degrees;
g"‘b’”gse angles of isosceles triangles are congruent; _
« Exterior Angle Theorem;
« the segment joining midpoints of two sides of a triangle is
parallel to the third side and half the length;

« the medians of a triangle meet at a point.
SRT.4 Prove theorems about triangles. Theorems include:

« aline parallel to one side of a triangle divides the other two
proportionally
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Prove the Base Angles Theorem:
If two sides of a triangle are congruent, then the angles
opposite those sides are congruent.
Given: ABx~AS

E is the midpoint of BS
Prove: ~ABE~ ~ASE

S S’ux\emgn{' K&woi\
K- o ot AB=AS | (riven
E is‘“\eog?%]sﬁ‘\:t G‘VQ«Y\-

'[\E - m:— (ofxive Feop.
E;:/ ~ % \‘IDQ“F OQ M:b? pit -

AABE = Mse| SSS
L (\BE ~ fask | cPaTe
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Find an Isosceles triangle
whose base angles are 26°.

T

() '30
| i
5

R I

Find an Isosceles triangle
whose base ingles are 64°.

Find an Isosceles triangle
whose base angles are 43°.

S
2 H¥=3%6 A
2206 (80-%=Y’
C E

Find an Isosceles triangle
whose basg angles are 77°.

4

L,
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Standards
CO.10 Prove theorems about awassify triangles. Theorems

yude:
\/‘neasures of interior angles of a triangle sum to 180 degrees;
base angles of isosceles triangles are congruent;

. ,Ex'terior Angle Theorem;

« the segment joining midpoints of two sides of a triangle is
parallel to the third side and half the length;

« the medians of a triangle meet at a point.

SRT.4 Prove theorems about triangles. Theorems include:
« aline parallel to one side of a triangle divides the other two

proportionally
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¢

This &% on exlerlors

exterior angles

i)
. 3}1“ iondt cn extertor . .
Exterior Angle- the g?e between any side of a shape, and a line

extended from the next side.

—

interior angles
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THEOREM

THEOREM 4.2 Exterior Angle Theorem

The measure of an exterior angle of a triangle
is equal to the sum of the measures of the

two nonadjacent interior angles.
mLZ1l=msLA+ msLB

B
Ex 14: Given: Z1is an exterior angle of AABC.
Prove: m21=mS4 + msB

1

A c

Statements Reasons

1. Zlis an exterior angle of AABC. 1.
d Given

2. ZACB and Z1are alinear pair

2. Definition of Exterior Angle

3. mZACB+mA =18CF

* Linear Poirs Com jecture

4. mLA+ msLB+ mZACB =18(F

4. Triangle Sum Theorem

5. mLACB+mA =mAA +msB +mZACE

5 Sl stitution

6. mLl=msA+msB

61 nyerse ?ﬂ!\), (9-‘T oé&““\
I
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Ex 13: Find the value of x. then find the measure of the exterior angle.

a) b)
(2x-11)°
xt7a = 2%l X+ 10 =4x=7
T72= x| W7 = 3x
(=% X= 37
Xt 2

Y2y 7 = WY

Y L Py _
E%,D)_“: \55 4(39) -7 =
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Practice Problems
5, 7,13, 14

7 1147 .
s Verl. £°S

139
740y =139 AN

1= 25°

.\l{:\x*“qo 134° . ‘
TN XA XY = 1R % *\?«%m‘;w
\ xt =
v Axt15% =13 N
a2x = <24 2x = -2

= -|X X=-12
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Standards

CO.10 Prove theorems about andéassi triangles. Theorems

inclade:
\\é:easures of interior angles of a triangle sum to 180 degrees;

\/)’ase angles of isosceles triangles are congruent;
Exterior Angle Theorem
« the segment joining midpoints of two sides of a triangle is
parallel to the third side and half the length;
« the medians of a triangle meet at a point.
SRT.4 Prove theorems about triangles. Theorems include:

« aline parallel to one side of a triangle divides the other two
proportionally
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Review: Putin notes  Triangle Theorems
Classify the following triangles by side and angle.

1.h 2~ 3 ék

Complete each statement using always, sometimes or never.

An Isosceles triangle is an equilateral triangle
An Obtuse triangle is an isosceles triangle.

An interior angle of a triangle and one of it's adjacent exterior
angles are supplementary

The acute angles of a right triangle are complementary

A triangle has a right angle and obtuse angle
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Concurrency of Medians of a Triangle Theorem: The medians of a
triangle intersect at a point that is two thirds of the distance from each
vertex to the midpoint of the opposite side.

If P is the centroid of AABC , then

AP:EAD, BP:EBF, and CP:ECE
3 3 3

The|point of concurrency of the medians of a A is called the Ceh+(0Ié

R A e
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Using the relationship with centroids, solve for a, b, and c in the triangle.

A

18

| U1
ml Vo ©

26)y=a b= 3
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A couple more examples

Lparts |pert
3) Find xif RV=xand RY=2x -4 4) Find x ifAH =6+ 4xand ZH = x

e 2 )= -6+Yx
g .

-4
g R =6 ‘
' X:QX”L, x:;j
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Try some on your own:

2 pests | pest
17) Find xif VYB=2xand BR=2x-3
2(2-3) = 2%
Ix-6 = ax
-6 = <X
3 =X

19) Find x if DW=2x and DU=3x -2

v 3 / v cQX :SX"«l

~X= 9
X=23
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Standards
CO.10 Prove theorems about andéssify triangles. Theorems

inclade:
%easures of interior angles of a triangle sum to 180 degrees;
\/ase angles of isosceles triangles are congruent;
Exterior Angle Theorem
« the segment joining midpoints of two sides of a triangle is
\}erallel to the third side and half the length;
th

e medians of a triangle meet at a point.
SRT.4 Prove theorems about triangles. Theorems include:

« aline parallel to one side of a triangle divides the other two
proportionally
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Review
1. Classify the following triangle by angles and sides.

‘h T sescales
[\

®s
2. Determine the value ofx 3. Determine the Iength of AE.

b+ 105~= 10x+120 mé‘E 2x+9

y325 x 4105 = (OX+132 e
Ex+ 130 = 10x¥120

o

2 -
Gx= I0K-10 A= 10x
“{x =-10 Hxt18=10%
‘(:‘2\5 l%-':CDX

x=3
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Warm Up

The variable expressions represent angle measures of a triangle.
Draw a triangle and label the angles. Solve for x and determine
value of each angle.

1. mzZA=x" 2. mzD=(3x-17)= 3(n)-N=6Y"
m4£ B=2x" mZE =(x+40)*= 21140 = 67°
m« C =3x° m £F =(2x-5)' = 2(21) 5 = ¢’

Xy 2t 3¢ = 130 3x-IT+x+Y012x-5 =199
Gx = (30 Cx +19 =130
X = :))0. cox = ‘(.)-
A X=a’7

P
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Standards
CO.10 Prove theorems about andéssify triangles. Theorems

inclade:
%easures of interior angles of a triangle sum to 180 degrees;
\/'ase angles of isosceles triangles are congruent;
Exterior Angle Theorem
« the segment joining midpoints of two sides of a triangle is
\/}erallel to the third side and half the length;
th

e medians of a triangle meet at a point.
SRT.4 Prove theorems about triangles. Theorems include:

« aline parallel to one side of a triangle divides the other two
proportionally



Triangle Theorem Notes

FOLDABLE Triangle Theorems

Triangle Proportionality Theorem:

Y\ a_b
5(‘,*5

N
rd

Triangle Midsegment Theorem:

Midsegment

Parallel Line 2(\#\!53: H side
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On the Inside

Triangle Proportionality Theorem: A line parallel to
one side of a triangle divides the other two
proportionally, (and its converse).

E><.16 4 g
19
X

%=

Ex. 1 200)=18 Ex. 2 JCP):Y
e 2=y
18

Midsegment of a lriangle :

1. Parallel to one side

2. Midsegment is 1/2 the length of the parallel side
3. Midsegment contacts the midpoints.

Equation: midsegment = 1/2(parallel side)
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2.
(x-6)
8
X-6 ¥ 15 10
5 19 10X-60 < [ro
10(x-) = 120 10X =130
10x-Go= 199 X=13

4 Solve for the missing variables.
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Recap:  Similarity and Triangles
1. Two ladders are leaned against a wall such that they are parallel
with each other. The shorter ladder's feet are 12" from the wall
and reaches 8' up the wall. The taller ladder's feet are 15' from
the wall, how much further up the wall does the taller ladder

reach? 2 _';2_ 3 oM = [ax
g 3 X X=2

-

3 |
2. Find the value'df x.

3Xx-5
1
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Standards

CO.10 Prove theorems about andéssify triangles. Theorems
inclade:
easures of interior angles of a triangle sum to 180 degrees;
\/ase angles of isosceles triangles are congruent;
\%terior Angle Theorem
the segment joining midpoints of two sides of a triangle is
\/arallel to the third side and half the length;
th

e medians of a triangle meet at a point.
SRT-A Prove theorems about triangles. Theorems include:

a line parallel to one side of a triangle divides the other two
proportionally
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