@)
PreCalc

6.6 Double-Angle and Half-Angle Formulas NOTES

Objectives:
1. Use Double-angle Formulas to find exact values.
2. Use Double-angle Formulas to Establish Identities.
3. Use Half-angle Formulas to find exact values.

We have already established the following formulas from section 6.5:

sin{a + B) = sina cosf + cosa sinf cos(a + B) = cosa cosf — sina sinf

Letd = a = f3, then... 7 : :
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If we substitute the Pythagorean Identity, two additional ways to express cos(28).
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Double-angle Formulas

sin(20) = 2sinf cos@ (1)
cos(20) = cos?8 — sin?8 (2)
cos(20) = 1—2sin*8  (3)

cos(28) = 2cos?8 -1  (4)
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The above two formulas can be used to develop a formula for tan?.
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Example. Establishing an Identity. Write an equilvalent expression for cos*8 that does not involve any
powers of sine or cosine greater than 1.

p_;[ A )(OS( /‘)) Y o3 i t <.-,£A(>(_ (!t{:) )
HEEY ,wk\-g _; Al

R e
2 ’ ( o8 (K{ u)

Example. Solving a Trig Eqn U_;;ing Id ntmeq Qolve the equatzon sind cos6 = —-% 0508 <2m

is«m@mg@: 1 2 > O Cl
9‘(,4/ ‘N () { O t !’j :‘-;f,’f'& it |

__;!‘!

\»_\/
e
o
v_.‘_/
o

—
J




&
Example. Find exact values using the Double-angle Formulas. lf sinf = 7, find the exact value

o<
f Sy
0 6) _{/\ (»—-- ) 9" )

Ll we

n
‘2

(a) sin (26) (b) cos(26)
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Example. Develop a formula for tan(28) in terms of tan 6. .
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By rearranging Double-angle formulas (3) and {4), we get
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Half-angle Formulas -

L, 1—cosa ) a_+ 1 —cosa
sin® = 5 sing = 5
COSZE_1+COSQ a_ 1+ cosa
272 sy =TT
tanzgzw cr__+ 1—cosa
2 1+ cosa tans =T 1+ cosa

where the + or — sign is determined by the quadrant of
the angle (Z—(

Example. Find the exact values using Half-angle Formulas. If cosa = -—-E < a< 3'215, find the exact
value of:

(a} sin%f
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Half-angle Formulas for tan

o 1 —cosa .sina

tan— = - =
2 sing 1 + cosx




