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The exterior angles in a triangle

Class: Name:

1. Interior angle and exterior angle(r % £2 ¢+ &)
The interior angles of a triangle are three original angles.

The exterior angle is the angle between any side of a triangle and an extended adjacent side.

Z1and 4 are the exterior angles of < BAC.
Z2and /5 are the exterior angles of £ ABC.
23 and 6 are the exterior angles of £ ACB.

2. Exterior angle theorem(*F % T I2)
Let’s find the relationship between interior angles and exterior angles.

Z1+ ~2=180°~1and 2 are supplementary.)

2+ 23+ ~4=180°The sum of the interior angles of a triangle is 180°)
>N+ 7= 22+ 23+ /4

=>/1=,3+ /4

B C

% Exterior angle theorem:
The measure of the exterior angle of a triangle is equal to the sum of the two remote angles,

which are nonadjacent interior angles.




Find the measure of /1 in the figure.
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[Solution]
21 is the exterior angle of A\DEF.

We can apply the exterior angle theorem.
2 1=30°+65°=95°

Exercise 1

Find the measure of 2 in the figure.

4/15°




Find the measure of 3 in the figure.

[Solution]

Z ACE 1is the exterior angle of AABC.

We can apply the exterior angle theorem.
ZACE=40°+46°=86°

Similarly, /3 is the exterior angle of A CEF.
Apply the exterior angle theorem again.
£3=86°+25°=111°

Exercise 2

Find the measure of 4 in the figure.

A

38° 30°




3. The sum of exterior angles of a triangle (= % 2} ¢t & {r)
We know the sum of the interior angles of a triangle is 180°. Next, we are going to find the sum

of the exterior angles of a triangle.

[Method 1]
\\\ 4
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In AN\ABC,

ZBACH+ ~1=180°--...(1)

ZABCH ~2=180°...... (2)

ZACB+ ~3=180°...... (3)

From (1)+(2)+(3), we get (L BAC+ ~ ABC+ 2 ACB)+ (s 1+ 2+ ~3)=540°

The sum of the interior angle of a triangle is 180°. Thatis, ~BAC+ ~ABC+ ~ACB=180°.

Therefore, ~£1+ 22+ £3=360°.

[Method 2]star
Tom walks on the sides of a triangular park. He walks around the park stating from point P,

goes counterclockwise, and comes back to P.

Tom walks from P to A and Tom walks from 4 to B and Tom walks from B to C and
turns to face point B. The turns to face point C. The turns to face A. The turning
turning angle is /1. turning angle is /2. angle is /3. He goes back to
P in the end.
\\\ A
1
P
3
B| . _
3 C

Switch the green angle (< 1) and blue angle ( £ 3) to the lower
> left corner. We can find these three angles form a full rotation angle.
Therefore, we have 1+ 22+ ~3=360°.
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2. Exterior angle theorem(# & & #2)

Let’s find the relationship between interior angles and exterior angles.

1+ ~22=180°~1and 2 are supplementary.)
£ 2+ 3+ 24=180°(The sum of the interior angles of a triangle is 180°)
o1+ 2= 224 3+ 24
= 1=./3+ /4
A
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% Exterior angle theorem:

The measure of the exterior angle of a triangle is equal to the sum of the two remote angles,

which are nonadjacent interior angles.

CERED
Exterior angle

theorem

We just learned the interior angles and exterior angles of a triangle. Next,
we want to find the relationship between interior angles and exterior angles.

Here is a triangle ABC, and we draw the exterior angle of angle C. Angle
1 and angle 2 form a straight angle, so angle 1 plus angle 2 equals 180 degrees.

On the other hand, we know the sum of the interior angles of a triangle is
180 degrees, so angle 2 plus angle 3 plus angle 4 equals 180 degrees.

Both these two sums equal 180 degrees. Therefore, angle 1 plus angle 2
equals angle 2 plus angle 3 plus angle 4. Subtract angle 2 on both sides. We
have angle 1 equals angle 3 plus angle 4.

Angle 3 and angle 4 are the interior angles of triangle ABC, which are not
adjacent to angle 1. These two angles are called “remote angles” of angle 1.
From the process above, we get the measure of the exterior angle of a triangle
is equal to the sum of the two remote angles. This conclusion is called the

exterior angle theorem.
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[ Example 2]

Find the measure of /3 in the figure.

[Solution]

~ ACE 1s the exterior angle of NABC.

We can apply the exterior angle theorem.

£ ACE=40°+46°=86"

Similarly, .3 is the exterior angle of ACEF.
Apply the exterior angle theorem again.
Z£3=86°+25°=111°

Let’s see another example. In this figure, we want to find the measure of
angle 3.

There are many triangles in the figure, such as triangle ADF, triangle ABC,
triangle BDE, and triangle FCE.

Our target is to find the measure of angle 3, which is the exterior angle of
triangle ADF and triangle CFE. From the exterior angle theorem, angle 3 equals
angle E plus angle FCE, and we have angle E equals 25 degrees, so we can get
the answer if we find the measure of angle FCE.

On the other hand, because we know the two interior angles of triangles
ABC and BDE, it is easier to start with these two triangles. In triangle ABC,
Angle ACE is the exterior angle, and according to the exterior angle theorem,
angle ACE equals angle A plus angle B, which equals 40 degrees plus 46
degrees. Therefore, the angle ACE equals 86 degrees.

We know angle ACE, or we can say angle angle-FCE equals 86 degrees.
Apply the exterior angle theorem again, and we get angle 3 equals 25 degrees

plus 86 degrees, which equals 111 degrees.
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