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[Figure 1]

A roof truss is a pre-fabricated, triangular wooden structure used to support the roof of a
home or building. The triangular shape is used because it is incredibly strong. A particular
roof truss is an isosceles triangle such that the base angle has a measure of 50°. How can
the worker figure out the measure of the other angles of the triangular roof truss to ensure
that all trusses for this roof are identical?

In this concept, you will learn to understand the angle measures of triangles.

Equiangular Triangles

The sum of the interior angles of a triangle is 180°. This fact is true for all triangles regardless
of the type of triangle. An equiangular triangle has three equal angles which each measure
60°. The following diagram is an equiangular triangle.
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[Figure 2]

Let’s look at another triangle to see how this information can be applied.

[Figure 3]

The above triangle has two acute angles that each measure 25° and one obtuse angle. The
measure of the obtuse angle is not known.

The sum of the three angles of the triangle equals 180°. Write an equation to represent this
statement.

Next, substitute the known information into the equation.

Next, simplify the left side of the equation.

Then, subtract 50° from both sides of the equation to solve for .
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The answer is 130.

The measure of the obtuse angle is 130°.

Examples

Example 1

Earlier, you were given a problem about the worker with the roof truss. He needs to figure
out the measure of the interior angles in the roof truss. How can he do this?

He can use the facts that the triangle is isosceles and the sum of the interior angles of the
triangle equals 180°.

First, draw and label an isosceles triangle to model the roof truss.

[Figure 4]

The triangular roof truss is an isosceles triangle. The angles opposite the equal sides are
equal in measure.

Next, write an equation to represent the sum of the interior angles of the triangle.

Next, fill into the equation, the measures of the equal angles.
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Next, simplify the left side of the equation.

Next, subtract 100° from both sides of the equation to determine the measure of .

The answer is 80.

The measures of the other two interior angles of the roof truss are 50° and 80°.

Example 2

If the measure of the vertex angle of an isosceles triangle is 50°, what is the measure of the
base angles of the triangle?

First, draw and label a triangle to represent the given information.

[Figure 5]

Next, write down what you know from the problem.
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Next, write down an equation to represent the information.

Next, let ‘ ’ represent each of the equal angles of the isosceles triangle.

Next, simplify the left side of the equation.

Next, subtract 50° from both sides of the equation and simplify to isolate the variable.

Then, divide both sides of the equation by ‘2’ to solve for ‘ .’

The answer is 65.

 and .

Example 3
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For the following diagram, determine the measure of angles ‘ ’ and ‘ .’

[Figure 6]

First, write down what you know from the diagram.

Next, use what you have written down to determine the measure of .

Next, subtract 140° from both sides of the equation.

Next, simplify both sides of the equation.
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The answer is 40.

The measure of   is 40°.

Now, use what you know about the measures of the interior angles of the triangle to solve
for the measure of .

Next, substitute the measure of   into the equation.

Next, simplify the left side of the equation.

Next, subtract 125° from both sides of the equation.

Next, simplify both sides of the equation.

The answer is 55.

The measure of   is 55°.

Example 4

Given , an obtuse scalene triangle with   and , what is the
measure of the obtuse angle?
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First, draw and label a triangle to model the problem.

[Figure 7]

Next, write an equation to represent the sum of the interior angles of the triangle.

Next, fill into the equation, the measures of the angles given in the diagram.

Next, simplify the left side of the equation.

Then, subtract 65° from both sides of the equation to solve for the measure of .

The answer is 115.

The measure of the obtuse angle is 115°.

Example 5

Given , such that   and , what is the measure of ?

First, draw and label a triangle to model the problem.
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[Figure 8]

Next, write an equation to represent the sum of the measures of the interior angles of the
triangle.

Next, fill into the equation, the measures of the angles given in the diagram.

Next, simplify the left side of the equation.

Then, subtract 165° from both sides of the equation to solve for the measure of .

The answer is 15.

The measure of .

Review

Using what you have learned about the interior angles of a triangle, determine the missing
angle in each triangle.

1. 45°, 45°, ?
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Report Content Errors

2. 60°, 60°, ?

3. 90°, 50°, ?

4. 100°, 40°, ?

5. 110°, 30°, ?

6. 50°, 10°, ?

7. 145°, 15°, ?

8. 55°, 45°, ?

9. 70°, 35°, ?

10. 50°, 50°, ?

11. 63°, 42°, ?

12. 18°, 75°, ?

Identify three triangles in the room around you.

13.

14.

15.

Review (Answers)

To see the review answers, return to the Table of Contents and select ‘Other Versions’ or
‘Resources’.
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