m Using Double- and Half-Angle

Formulas

Goals - Evaluate expressions using double- and half-angle
formulas.
» Use double- and half-angle formulas to solve real-life
problems.

Your Notes DOUBLE-ANGLE AND HALF-ANGLE FORMULAS

Double-Angle Formulas

cos2u = cos? u—-sin?u  sin2u = 2sin ucos u

2tan u

cos 2u = 2cos? u— 1 tan2u= —"—_—
1 —tan? u

cos2u= 1—2sin?u

Half-Angle Formulas

. u 1 —cosu u 1 —cosu
sihn—= =+ [———— tan —= ———
2 2 2 sin u

cos Y — + 1—cosu tan Y — sin u
2 N 2 2 1+ cos u

m Evaluating Trigonometric Expressions

Find the exact value of tan T

12°
Solution
T, T
Use the fact that — is half of —.
12 6
V3
1 — cos — 1T——
1/ 7 6 2
tan — =tan = — | = =
12 2\ 6 m 1
— sin —
6 2
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Your Notes

m Evaluating Trigonometric Expressions

For cos u = % withO <u < %, find (a) sin % and
(b) sin 2u.

u._ . .U o
a. Because 5 isin Quadrant |, sin o518 positive .

sin — =

1

13\ 13 169

sin2u = 2sinucosu = 2<£><5> = 120

&

Q Checkpoint Complete the following exercises.

b. Use a Pythagorean identity to conclude that sin u = 12 .

1. Find the exact value of 2. Given cos u = —% with
tan 7—77. T < u < T, find sin 2u.
8 2
840
V2 41 -840
841

m Verifying a Trigonometric Identity

Verify the identity cos 3x = cos3 x — 3 sin? x cos x.
cos 3x = cos (2x + x)

= COS 2XCOS X — Sin 2x sin x

= (cos? x — sin? x)cos x — (2 sin x cos x)sin x

= cos3 x — sin? xcos x — 2 sin? x cos x

= cos3 x — 3sin? xcos x
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Homework

Solving a Trigonometric Equation

Solve tan % = sin x for 0 < x < 27.
tan % = sin x Write original equation.
! _.COS X = sin x Use a half-angle formula.
sin x

1 — cos x = sin2 x N.Iultlply each side by
- sin x.

1—-cosx = 1— cos?x Use a Pythagorean

identity.

_ 2
cos? x — cos x = 0 Subtract (1 — cos® x)

from each side.

cos xicosx—1) =0 Factor.

cosx =0 or cosx—1 0 Zero product property

)
o}
7
X

Il

1
x=0

Q Checkpoint Complete the following exercises.

3. Verify the identity sin 4x = 4 sin x cos x(1 — 2 sin? x).

Check students’ work.

4. Solve cos 2x + sin x = 0 for 0 < x < 27r.
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