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APPLY the Math

EXAMPLE 1 Using angle sums to determine
angle measures

In the diagram, 2 MTH is an exterior angle M

of AMAT. Determine the measures of the
unknown angles in AMAT. J55°

A T H
Serge’s Solution
=
L MTA+ A MTH = 180° -1 £MTA and £ MTH are
LMTA + (155°) = 180° supplementary since they form a
L MTA = 25° kﬁstraight line.

= - o o [
LMAT + £LAMT + £ MTA = 180°--{ The sum of the measures of the
L MAT + (40°) + (25°) = 180° | interior angles of any triangle
LMAT = 115° ds 180°.

The measures of the unknown angles are:

L MTA = 25° L MAT = 115°,
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EXAMPLE 2 Using reasoning to determine the
relationship between the exterior and
interior angles of a triangle

Determine the relationship between an exterior angle of a triangle and its
non-adjacent interior angles .

Joanna’s Solution

i . ,
| drew a diagram of a triangle
with one exterior angle. | Iabelled

/d+ Ze= 180° (zdand zcare supplementary.
PIF I R e | rearranged these angles to
Qsc:-late B,
a
la+ Zb+ Zc=180° ] The sum of the measures of the
Ja+ /b=180° — /¢ k\::m-;;les in any triangle is 180°.

(r‘
Since £d and (£a + £ b)are

ld=ra+ /b e both equal to 180° — ~c, by the

transitive property, they must
\_be equal to each other.

The measure of an exterior angle of a triangle is equal to the sum of the
measures of the two non-adjacent interior angles.

Ghe angle measures a, b, ¢, and d.
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Pull for
Lesson
Notes

non-adjacent interior angles

The two angles of a triangle that
do not have the same vertex as
an exterior angle.

A

B C D

ZA and 2B are non-adjacent
intericr angles to exterior
LACD.
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EXAMPLE 2 Using reasoning to determine the
relationship between the exterior and
interior angles of a triangle

Determine the relationship between an exterior angle of a triangle and its

non-adjacent interior angles .

Your Turn a

Prove: Fe= Za+ Zb m
d b -

\e

Answer
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EXAMPLE 3 Using reasoning to solve problems
Determine the measures of L M/ & Q
£NMO, £ MNO, and 2 QMO. 67, &
(o)
20" 5
/N e P
R
Tyler's Solution
MN is a transversal of parallel lines L) and NP, -------- (MN intersects parallel lines LQ and NP.
LMNO + 20° = 677 --oooomoceemocoooeeceooo-((ginea /UM and 2 MNP are alternate interior
LMNO = 47° angles between parallel lines, they are equal.
LNMO + LZMNO + 39° = 180% --rorrrmmmmmommnsee The measures of the angles in a triangle add
L NMO + (47°) + 39° = 180° to 180°,
LNMO + 86° = 180°
LNMO = 94°
£LNMO + £QMO + 67° = 180° Eii’:‘:’fqei:ﬁ:fmaﬁ:t’ ;3101‘:55” astraight line, so
(94°) + QMO + 67° = 180° '

161° + L QMO = 180°
£QMO = 19°

The measures of the angles are:

LMNO = 47° £ NMO = 94° £ QMO = 19°.
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SUMMARY

* In any triangle, the sum of the measure of the
interior angles is proven to be 180°.

* The measure of any exterior angle of a triangle
is proven to be equal to the sum of the
measures of the two non-adjacent interior angles.
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