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 BIG IDEA   In all triangles, the sum of the measures of the 
three angles is the same number.

Ancient Babylonians realized that each night at the same time, stars are 
in a slightly different position than the night before. They have rotated a 
small amount. In a year, they rotate all the way to their original position, 
because Earth goes around the sun in a year. So, they rotate   1 _ 365   of the 
way around a circle each day. The number 365 is not an easy number 
to use in making calculations. Because 360 is divisible by 2, 3, 4, 5, 6, 8, 
9, 10, and 12, it is an easier number to use. In fact, 360 is the smallest 
number divisible by all these numbers. So the Babylonians thought of 
the stars as moving   1 _ 360   of the way around the sky each day. From this 
we get that one full revolution is a rotation of magnitude 360”. 

MATERIALS  thin paper such as tracing paper, a pencil, and a ruler

Step 1 Draw any triangle ABC and trace it onto the thin paper. 
Label the angles 1, 2, and 3 at points A, B, and C, as shown.
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Step 2 Measure to � nd the midpoint M of BC. Rotate �ABC 180” about M. 
(Move the triangle you originally drew and trace it again.) 
The preimage and image are shown. A’ is the image of A. 
When you perform this rotation, where are the images of B and C?
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Vocabulary
revolution

interior angles of a polygon

exterior angles of a polygon
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Step 3 Measure to � nd the midpoint N of A'C. Rotate �A'BC 180” about N. 
B' is the image of B.
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Step 4 Measure to � nd the midpoint O of B'C. 
Rotate �A'B'C 180” about O. A* is the image of A'.
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Step 5 Measure to � nd the midpoint P of A*C. 
Rotate �A*B'C 180” about P. B* is the image of B'.
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Step 6 Measure to � nd the midpoint Q of B*C. 
Rotate �A*B*C 180” about Q. Where is the image of A*?
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You should � nd that the triangles completely cover the region around point C. 
Is this result the same for your classmates who started with different triangles?

The Triangle-Sum Property  37

Lesson 14-7



Chapter 14

In the Activity, notice that at point C, �1, �2, and �3 each appear 
twice. Together, these six angles form a full revolution around 
point C. One full revolution measures 360”. The Activity illustrates 
that 2(m�1 + m�2 + m�3) = 360”, so m�1 + m�2 + m�3 = 180”. 
This is a property of any triangle.

Triangle-Sum Property

The sum of the measures of the three angles of any triangle 
is 180º.

 QY

Example 1 
Suppose two angles of a triangle measure 36.4” and 64.6”. What is the 
measure of the third angle of the triangle?

Solution  Let x be the measure of the third angle. The sum of the measures of 
the three angles is 180”, so

xº + 36.4º + 64.6º = 180º.

 x + 101 = 180

  x = 79

The third angle measures 79º.

Applying the Triangle-Sum Property
Recall that complementary angles are two angles whose measures 
add to 90”. In the diagram of Example 2, �TOP and �TOS are 
complementary angles, because m�POS = 90”.

Example 2
In the diagram at the right, � nd x.

Solution  x = m�OTS, and �OTS is in �OTS. 
So x + y + m�TOS = 180°. m�TOS = 43°. 
To þ nd y, use �POS.

m�P + m�POS + y = 180°

 19° + 90° + y = 180°

 y = 71°

 So x + 71° + 43° = 180°

 x = 66°

 QY

What is the sum of the 
measures of the angles of 
an isosceles triangle?

 QY

What is the sum of the 
measures of the angles of 
an isosceles triangle?

 QY

What is the sum of the 
measures of the angles of 
an isosceles triangle?
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