FIGURE 3-11 Starting with an angle # as
in {a), we can construct right triangles of
different sizes, (b) and (c), but the ratio of ~
the lengths of the sides does not depend on

the size of the triangle.
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FIGURE 3-12 Finding the
components of a vector using
rigonometric functions.
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Given any angle 6, as in Fig. 3—11a, a right triangle can be constructed by
drawing a line perpendicular to either of its sides, as in Fig. 3—11b. The longest
side of a right triangle, opposite the right angle, is called the hypotenuse, which
we label h. The side opposite the angle 8 is labeled o, and the side adjacent is
labeled a. We let h, o, and a represent the lengths of these sides, respectively.
We now define the three trigonometric functions, sine, cosine, and tangent
{abbreviated sin, cos, tan), in terms of the right triangle, as follows:

. side opposite o
sinfl = ——— = —
hypolenuse h

side adjacent g _

cosf = —————— = — (3-1)
hypotenuse h
side opposite o
tanp = ———— = —-

~ side adjacent Ca
If we make the triangle bigger, but keep the same angles, then the ratio of the
length of one side to the other, or of one side to the hypotenuse, remains
the same. That is, in Fig. 3-1lc we have: a/h =a'/h"s o/h = o'/h'; and
ofa = 0'/a’. Thus the values of sine, cosine, and tangent do not depend on
how big the triangle is. They depend only on the size of the angle. The values of
sine, cosine, and tangent for different angles can be found using a scientific
calculator, or from the Table in Appendix A.
A useful trigopnometric identity is

sin’# + cos’f = | (3-2)

which follows from the Pythagorean theorem (0® + @’ = &’ in Fig. 3-11). That is:
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(See also Appendix A for other details on trigonometric functions and identities.)

The use of trigopnometric functions for finding the components of a vector is
illustrated in Fig. 3-12, where a vector and its two components are thought of as
making up a right triangle. We then see that the sine, cosine, and tangent are as
given in the Figure. If we multiply the definition of siné = V,/V by V on both
sides, we get

V, = Viiné. (3-3a)
Similarly, from the definition of cos #, we obtain
V, = Vcosa. (3-3h)

Note that 8 is chosen (by convention) to be the angle that the vector makes
with the positive x axis.

Using Egs. 3-3, we can calculate V, and V) for any vector, such as that illus-
trated in Fig. 3-10 or Fig. 3-12. Suppose V represents a displacement of 500 m
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