Geometry R —Mrs. Cowen Name:
Unit 4 - Day 3 Notes Date:

Triangle Properties -
Triangle Angle Sum Theorem & Exterior Angle Theorem

Triangle Angle Sum Theorem: The angles of a triangle sum to 180 degrees.
Given: (LAY 2L omelms @ is 1D MOME Hhan 3 tHimes MLA. Find mLp.
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How can the Triangle Sum Theorem be proven true?
Given: AABC

Prove: mA1+m£2+ms3=180°

To prove the theorem true, we first draw
an Auxiliary line ( DBE } parallel to one
side of the triangle, as shown in the
diagram.

De

a. How do we know that this parallel line
even exists? Thru any polint
not on a line there exists
one line thru the point
paraiel {o the chn hine

b. The auxiliary line makes /1= /4 and £2 = /£5. Explain why.
When 2 paralle lives are cut by a transversal , alternate
interior anﬂles are mﬂrven’r.

¢c. We also know mZ4+m/3+m«£5=180. Explain why.
(DBE Is o Straght angle & mLDee =180

BY oangle addihon  miu smes 4 L5 =180

d. Based on your answers from part b and ¢, explain Why m/1+m/£2+m./3=180.

B‘j Wbstituting 2l infor Lh and 24 n fr L5 Nt
MY+ MLD 45 =180 |, e get miamia imi3 =180



Exterior Angle Theorem: An exterior angle of a triangle is equal to the sum of the 2 remote
interior angles of the triangle.

The exterior £ 15 frmed
by extending o side of the A.

/ BXderior angle

Remnte \nterioy Anﬁ ‘

Example: Find the value of the variables.
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4x+58 2x +100

UX+5B+2Y, = 2x +00 Hote0=21-%0  %+40=90 X+*2-50=180

16X +58 = 2 HO0O 10 = 2z -30 (X*50 } 50 + 5+2st)-3o=\m
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How can the Exterior Angle Theorem be proven true?
B To prove the theorem true, we can make use

of the Triangle Angle Sum Theorem to justify
that mZ4=mL+m/3.
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a. Explain why m/4+m/2 =180 and m/1+m/2+mZL3=180.
L4ty are SLPP Yil,0q 403 are tre Ls ofa N

b. Explain why your results from part a make m/4+m£2=mAA+msL2 +mZ3

b5 sobstituhon

c. Explain why part b makes mZ4=m/1+m/3

it you subhact MLZ Bom botn sides o %@Jr meY = mu+me3



