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/.3 Part 1 Double-Angle Formulas

SiN 2X = 2 sin X COS X
2 . 2
COS 2X = COS™X - SIN“X
CU=SIO-SI™® — 1.2 sin°x

costrr{le co8™O) = 2 cosx - 1

2 tan x

tan 2x = 5
1-tan“x

Proof of sin 2x
Sin 2x = sin (X + X)
= SINK COSX —Cosx¢ Tin x

= 2 smxcosy

Now prove cos 2x

COS 2X = c65 U4
= COoSX COIK — SN X Sinx

= Cos¥ % — St
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Example T: If cos x =-3 2 and xis in Quadrant I,

find cos 2x, sin 2x, and tan 2x. «F’{ > !

Sih ZX= 7 sinx coS %

=2.- 5. -3 i b = O
Y+ =92

[Swex = —5 b =5
b=+S

(0S 2X = COSZ¥%— Sinx_

= (¥ (5 tene=E -2
—-_— S

X _ s
CoS 2% A 2 —é
) ——Jgp—
al ron2x =43 )

Example 2: Teotx :§ andsin x> 0,

. . N 13
find sin 2x, cos 2x, and tan 2x. L
SinZx = Zsmx cos x
= 1“1—'§ '\lT§ 2 _‘_47. —
—
(—'Sm’Lx —_— -—r§' == C?.
= 2
COS 2K - Co_s%_x E:%{\ ‘)La:n?_x= = %
- nﬂ's\f_ 3 —
- X __ 2 R

3R
= — =-lz
\cos2x=—-¢& ‘\ tonTx=-%
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Example 3: Write cos 3x in terms of cos x.
cos 3X = cos (2x+x)
= CoS2X CoSK — SINZX Sin
= (chos X, == 7_SINRCOSH SINK

= 7 coSx —CnSK —2 St X Cosx
= 2.cos3x —coSx — 2] )cosx

= ZCOS'S X —QSK~Zcosx}y2 Cos"’ >

CoSIX = Y cos . —3ces x

Example 4: Verify the identity.

sin 3x

SN X COS X =4 cos X - sec X
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Example 5: Write the given expression as an
algebraic expression in x.  4un'w =&

sin(2 tan”'x) ”'“"'(”‘9{;}15‘
SinZ26= ’Z_S\ne cos & v
a_
=2 = =T
22X }6’-\—1?: = CZ
KA X411 = c%

Example 6: Find the exact value of the given

expression. s E=C
. a7 . =
sin(2 cos ) Cs © = -F=
SN2 =2sinB cos& L
=2_-_2'_+ - X +
= T3S
— _33¢
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