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IDENTITIES AND FUNCTIONS
OF MULTIPLE ANGLES

Identities are necessary to simplify expres-
sions and equations involving the trigonomet-
ric functions. An identity is a sentence in
which both membersreduce to the same value
for all values of the variable used. For exam-
ple, in 3x + 1 = 3x + (1), for any angle of x the
sentence reduces to 1 = 1. We shall define and
verify the eight basic trigonometric identities.
We shall also study functions of multiple

angles, which include such expressions as sin

. ™ .
(a+B), cos(a+p) sin2x, and tan 3. Their
use and application occur throughout higher
mathematics. These functions are usually
called special trigonometric formulas. In this
LIFEPAC®, many of these identities will be
derived and the activites will illustrate some of
their applications.

OBJECTIVES

Read these objectives. The objectives tell you what you will be able to do when you have

successfully completed this LIFEPAC.

When you have completed this LIFEPAC, you should be able to:

1.  Simplify trigonometric expressions.

Develop and apply the sum and difference formulas.

Develop and apply the half-angle formulas.

2
3. Develop and apply the double-angle formulas.
4
5

Develop and apply all multiple-angle formulas in identities and equations.




|. RECIPROCAL RELATIONS

The trigonometric functions have certain important relationships among
themselves, These relationships are called trigonometric identities and
are used for the simplification of more complex trigonometric expressions.
The first of these identities is the reciprocal relations,

In Unit Three, the functions were defined as

sin 8 = X ¢csc 6 = r
r y
cos 6 = £ sec § = L
r X
tan 6 = L cot 6 = LS
S y

Notice that sin 6 and csc 6 are reciprocals of each other, as are
cos 6 and sec 6, and tan 6 and cot 6,

Hence, if sin 6 = % and csc § = 5, then sin 6 csc 6 = % . 5 =1,

In the same way, cos 6 sec 8 = = 1.

CNEY

« L =1 and tan 6 cot 6 = L « X
X X y

You need to memorize these reciprocal relations. You will be using
them very frequently in the next three units.

STUDY THIS EXAMPLE:

Simplify sin 6 cos 6 sec 6.

Since cos 6 and sec 6 are reciprocal functions, their product is one,
cos 6 « sec 6 = 1; substitute 1 for cos 6 sec 6 and the result is

sin 6 cos 6 sec 6 = sin 6 - 1

and, thus, sin 6 cos 6 sec 6 = sin 6,



COMPLETE THESE ACTIVITIES.

1.1 Given the point T(3, 4), find sin 6 and csc 6 and show that their product is 1.

1.2 Given the point T(-3, -4), find tan 6 and cot 6 and show that their product is 1.

1.3 Given 6 = 23 show that cos 6 sec 6 = 1.

1]

1.4 Given 6 , show that sin 6 csc 6 = 1,

I
3

1.5 Simplify tan 6 sin 6 cot 0.

. . 1
1.6 Simplify PP E— cot 6.

1.7 Simplify 1 + tan 6 cot 6 - —S—l—“——e—z—gﬂ—g

sin 6 1

1.8 Simplify csc © by using csc 6 = sin O’

6 # 0.

. . tan 6
1.9 Simplify cot 8"
1.10 Simplify 3852
: PLILY Tos 6




NOTES

check your mastery of this particular section. The items missed on this Self Test will

2 Review the material in this section in preparation for the Self Test. The Self Test will
indicate specific areas where restudy is needed for mastery.



