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Angle Relationships in Triangles

The object of foday’s lesson is to find the measures of interior and exterior angles of tnangles andto
apply theorems aboutthe interior and exterior angles of triangles.

Vocabulary
1. Auxiliary line a line that is added to a figure to aid in a proof.
“alby Hroorems »
2. Corolary a theorem whose proof follows directly from anothertheorem.
mother Hhm
3. Interior

the set of all points inside the figure.
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4. Exterior the set of all points outside the figure.

S. Interior angle an angle formed by two sides of a triangle.

6. Exterior andle:  ho angle formed by one side of the triangle and the extension

of an adjacentside.

E
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7. Remole interior angle

an interior angle that is not adjacentto the exteriorangle.

<4 = exterior on?!ﬂsz,

N L, L2,L3= interiovr Q_m_sQQ_s
A N L3 ond L4 =adjacent
o ong Qs

L3 = adjacent inter o OJ\SQ.Q_

L] ond L2= Tempte \oteriov
angles
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Triangle Sum Theorem
The sum of the angles of a triangle is 180°

m/ 1+ m’ 24+ ms3=180° E
1 3~
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Corollaries to the Triangle Sum Theorem:

1. Theacute angles of a right triangle are complementary.
HYPOTHESIS CONCLUSION

£ ADEF (sa right
\D HTA, “+hewn D+ <E are complementary.

m<D +m<£E =90° _)\

Fo N\
MLD4mMLE+mLF =80

YMLD+wLlEW Q0 = %0
¢ RRTNR)

0
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2. Themeasure ofeach angle of an equilateraltriangle is 60°.

E%uchderaﬁ A= 3LLcides and 3 £ an.sQ.Qs

HYPOTHESIS CONCLUSION
1€ AMRC (s e%oiﬂcdera.Q ,
xA en miA=msB=msC=60°
BAR XA C

MLAAMLB+mLC=1%0
X + X + X =10
3%=110
R

X =00
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3. There canbe at most oneright or obtuse angle in a triangle.

HYPOTHESIS CONCLUSION
b Ty
J K If ZL s aright or an obtuse angle, then ZJand ZK
\\ / must be acute angles.
L
ML JarmeKamLL=(80
Say moL=ao- Soxy mLL= |0F -
(M LT+ meFg0=180 M+ mok) 10R =180
—Q0 -0 —“lo¥ -10%
MmLT+mlK =G0 MLTYmiK =72
The som of thase 2. The sum of these 2.

o.“gkqg must ke QO . ang—Qszs moust ke 72 .
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Exterior Angle Theorem

The measure of an exteriorangle of a triangle is equalto the sum of the measures of
its remote interior angles.
MLt +mMeL2+m L3180

Mal+medDr To =I(8D
-'§8 -2o_ 70
uo} ML\+mML2Z = llo=ma4
/} msZ4 =ms1+m/2
-checu'
Pauir

(1%0)
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Third Angles Theorem

hypothests
If two angles of one triangle are congruentto two angles of anothertriangle, then the
third pair of angles are congruent. —
Conc s oo
HYPOTHESIS CONCLUSION
L R PFOVE'-
éa\\ 0, IN= AT
N0 69, 0 OT
-
Wen: £ on YA
Given: ZL2LR and cMELS def of a2
SO0 IR0
o0 -ud

\\O  70=mwN=mLT
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EXAMPLE PROBLEMS

According to the Triangle Sum Theorem, the sum of the angle
measures of a triangle is 180°.

629
meid+ meK+mel =62 +73 + 45
= 180° i 45° 73 K
The corollary below follows directly from the Triangle Sum Theorem.
Corollary Example
The acute angles of a right —
triangle are complementary. meo _ g?o_ 39 # .

<&

ms<C+ msE = 90°

10
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Use the figure for Exercises 1 and 2.

1. Find m£LABC. = 47

4 +J44+X=18D

133+X =180
33 ¢\-132

X= 47
2. Find mzCAD. = 3R]

qb+Qb+\=\%0

1424y = (R0
B C YRR T )

N=23%

11
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Use AAST for Exercises 3 and 4.

3. What is the value of x?

MLRAMLSAm&LT=180
=134 2X42+ 44X+ ]=(80D

1I3x—2=180
+2 +2L s
4, What is the measure of each angle’?\'> l3K— l%'z_
mMmLR=704)-1> 13 T3 mMAT=EHM)+Y
aR-13 %= 14 5o+
RS  ™MLS=2(W+2 05
2%+2
30

12
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The acute

avre Co‘mp,Qo.
(Sum=4D)

What is the measure of each angle?

5. 2L
90 20.0
i -~ 502
44q 39

December 05, 2019

Les ofa H"S\nTA

me_n‘\-oxt:-) .

.

u

7. LW
MLW = 90-Given omsQn
™ML= 40-mN

mLw= (20-X)

13
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An exterior angle of a triangle is formed by
one side of the triangle and the extension of
an adjacent side.

£1 and £2 are the remote interior angles of
£ 4 because they are not adjacent 1o £4.

December 05, 2019

remote
interior angles

exterior
angle

Exterior Angle Theorem

The measure of an exterior angle of a
triangle is equal to the sum of the
measures of its remole interior angles.

2 Ln{j¢4=m¢1 +m£2|

1 3\4
>

Third Angles Theorem

If two angles of one tnangle are congruent
to two angles of another triangle, then
the third pair of angles are congruent.

1 4
2 3 5 G

L1 24

14
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Ex+erior Hnsﬁo,Thm.

Find each angle measure.

}&ﬂbO+MLG 6R=3Ix+Ux+5
60

(o
Pr— Q \7x+5

(03 7x .

mz.D-'+(<‘0+5 =
d6+S

15
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Find each angle measure. -T;“.rd qnjfels ﬂ’m

L N — P
—~
—~ (B + 10) a
-
K M

10. moMand m2 @

LL=LP —~SIME=LQ

U

/ -\A\Tﬂjo
3x® 1] N
S A

M. meTandme R
LTUSZ=.L(RUS

LKEZLIN ymim=miQ LTSVELRIY

—7 LTa/R

bX+10FTH-"2 Xz 2K+
“bX.+2 |"bXtL 'ZYs\'Z_\L
\2=X X=\1
mem = 6(12)+10 = mLT= 300 =33

T2
-7\ T 32
mLQ 24

16
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