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398 Chapter 5 Trigonometric Functions

5.1 Angles and Their Measure

Angles What you should learn

Describe angles.

Use degree measure.

Use radian measure and convert
between degrees and radians.
Use angles to model and solve
real-life problems.

As derived from the Greek 1 the word tri try means “measurement of
triangles.” Initially, trigonometry dealt with relationships among the sides and angles of
triangles and was used in the development of astronomy, navigation, and surveying.
With the development of calculus and the physical sciences in the 17th century, a
different perspective arose—one that viewed the classic trigonometric relationships
as functions having the set of real numbers as their domains. Consequently, the
applications of trigonometry expanded to include a vast number of physical phenomena W/l)/ you should learn it
involving rotations and vibrations, including the following. Radian measures of angles are

* sound waves involved in numerous aspects of our
daily lives. For instance, in Exercise

* light rays 106 on page 407, you are asked to

* planetary orbits determine the measure of the angle
* vibrating strings generated as a skater performs an
* pendulums axel jump.

« orbits of atomic particles

This text incorporates both perspectives, starting with angles and their measure.

Initial side

Figure 5.1 Figure 5.2

An angle is determined by rotating a ray (half-line) about its endpoint. The
starting position of the ray is the initial side of the angle, and the position after
rotation is the terminal side, as shown in Figure 5.1. The endpoint of the ray is
the vertex of the angle. This perception of an angle fits a coordinate system in
which the origin is the vertex and the initial side coincides with the positive x-axis.
Such an angle is in standard position, as shown in Figure 5.2. Positive angles are
generated by counterclockwise rotation, and negative angles by clockwise rotation,
as shown in Figure 5.3. Angles are labeled with Greek letters such as « (alpha), 8
(beta), and 6 (theta), as well as uppercase letters such as A, B, and C. In Figure 5.4,
note that angles a and 8 have the same initial and terminal sides. Such angles are
coterminal.

y y y
Positive angle & a
(counterclockwise) x x
B
7 Negative angle B
(clockwise)
Figure 5.3 Figure 5.4

diebarbieri 2010/used under license from Shutterstock.com
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