Section 8.5

Double-angle and Half-angle
Formulas



Theorem

Double-angle Formulas

sin(26) = 2sin @ cos 6

= cos® @ — sin® @




OBJECTIVE 1

1T Use Double-angle Formulas to Find Exact Values



EXAMPLE

Finding Exact Values Using the Double-angle Formula

If cos@ = —%,72 <f< 377[ find the exact value of:

(a) sin(26) (b) cos(20)



OBJECTIVE 2

2 Use Double-angle Formulas to Establish Identities



EXAMPLE| Establishing ldentities

(a) Develop a formula for tan(26) in terms of tan 6.

(b) Develop a formula for sin(36) in terms of sin 6 and cos 6.



1 — cos(20)

.9 _
sin- 6 ;

1+ 26
cos” 0 = cos( )

p)

1 — cos(26)
tan®f =
a 1 + cos(26)




EXAMPLE | Establishing an ldentity

Write an equivalent expression for cos* 8

that does not involve any powers of sine
or cosine greater than 1.



EXAMPLE| Projectile Motion

An object is propelled upward at an angle 6 to the horizontal with an initial velocity
of v, feet per second. See Figure 28. If air resistance is ignored, the range R, the
horizontal distance that the object travels, 1s given by

1
R = Efuﬁ sin 6 cos #

1
(a) Show that R = %—21% sin(26).

(b) Find the angle # for which R is a maximum.
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OBJECTIVE 3

3 Use Half-angle Formulas to Find Exact Values



, O 1 — cos « , O 1 4+ cos « , 1 — cos «

SI“EZ 2 1:DS2_ 2 tanEZ'IJrcosa
Theorem
Half-angle Formulas
L« N I.f'l — COS &
SI1Il — — I
2 \ 2
o i ."! 1 + cos o
COS — — |
2 \ 2
t (X 1 — COS «
Al — —
2 \ 1 + cos a




EXAMPLE

Finding Exact Values Using Half-angle Formulas

Use a Half-angle Formula to find the exact value of:

(a) sin 22.5 (b) cos 5_”
12



EXAMPLE

Finding Exact Values Using Half-angle Formulas

If tana = —%% < a <, find the exact value of:

. 94 04
(a) sm; (b) cosE (C) tan;



Half-angle Formulas for tan %

5 1 — cos « SIN «

tan — = : = -
2 SIN ¥ | + cos «
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