6.2B Double Angle Identities

Special cases of the addition identities occur when the two angles are equal. In this instance, A=B, and
therefore the expression A+ B could be replaced with A+ A or simply 2A. This results in the following
double angle identities:

sin (2A) =sin(A+A) cos(2A)=cos(A+A) tan(2A)=tan(A+A)
=sin Acos A+ cos Asin A =Ccos Acos A—sin Asin A _ fan A+tan A
=2sin Acos A =cos? A—sin? A 1-tan Atan A
_ 2tanA
~1-tan’ A
The identity for cos(2A) has two other forms: 2 a
SINA = \-(sA oSA=|-sinA
cos(2A) =cos* A—sin” A cos(2A)=cos* A—sin* A
=cos” A—(1-cos’ A) =(1-sin* A)-sin® A
=2cos” A-1 =1-2sin’ A

Double Angle Identities

N Sin 2x = 2sin X cos X

C0S2X = C0S* X —Sin? X
=2cos’x -1
=1-2sin®x

2tan x

tan 2x =
¥ 1—tan® x

Example 1: Write each of the following as a single trigonometric ratio:

15 =154, i .
a) 30sin Acos A 51 2x =172sinx cos X b) cos?5x — sin?5x 52A = eA - sinA

1Ssin2x = 30sinXx (OS X s (2:59) * st (5v) - sint (5%)

= o : inA
SM 30sinA cosA ]cw (1ox)

c) 10sin3xcos3x 5 sinax = 5-2sinx OSX d) 3 — 6sin®4x

Ssin Ax 10 s\nx (OSX N
Ssin (13%) = 10 sin (36 (o5 (31) Bws2x = 3-6sinx

2 ws (1-'-!0 = -6 (4x)
i 3 s 8&5

3cos 2x = 3(!- 25 x)

"



Example 2: Consider the expression l__cﬂ.
sin 2x

a) What are the non-permissiblevalues? when Sin 2x =0

© solve sin2x =0 or @ solve on @en-\\’rts- for
. U] R 211. n Sin LX =0
F)v:_ pecod 5 37 2sinx cosx = O
' iy m sink=0 cosx=O0
- 0,Y T 3" )7,....
L X# 0,3,M%5. X£O,T,2W, ... xt 1;‘3_151’5_;'“
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b) Graph this expression on the interval [—Zn, Zn] . What primary trigonometric function does this graph
resemble?

looks ke Y- Yanx

c) Simplify the expression so that there is only one primary trigonometric ratio involved. Does this
make seem reasonable given your result from part b?

|- Cos2x _ 1-(-2si"%) - we chose an identhy
Sin 2x 2sinx X Yok ould cancel out
SIN% Yre ' In 1-2wsO
p TR
AR CLSK
Sink s equivalent o dan x.
oSX which eq

Example 3:  Find the amplitude and the period of the graph of y =4sin2xcos2x+3.
| )

290 2x = 2:2sinx (OSX

2L sin2x = Y Sinx osx

Lsin(@2)° M sn() s
+3

\f = 251!’\ (q"ﬂ) +3




Example 4: Given that sin@ =3 and that 6 terminates in quadrant 11, determine an exact value for

Use genecal cicle,

a 5'm6=-:{- =T§_
S .,..y_“. -.-Jl-ﬁ
X512 W= " 5
X =9
x= -0
a) sin20 = 2sinB sO
5\ (- - -
2 (R) () - o, s
[ 144 72
b) cos20 = |- 2 sinx
5 1
= |- 2(7}.)
50 w4 _so
| - 1‘(%% A

’
Y
+ sA sn B

. T
+ 0520 sSn 3

C) sin(29+1j = snAwsB
2 T

= s5n20 ws3

T(Z)6) (@)

M
144

Example 5: Simplify each of the following to a single trigonometric function:

43

—_—

wn lowest terms

SinK

2) sin 2x . ASinx (psx b) sin? x S cos2x+1
2C0S X Z psx sin2x 2Siqx Cosx sin 2x
= sinX - | sx
2 tosx
= 2tanx

HW ?305 #3-5,11-13,15,16

. 208 -1 +)
Z sinx COSX

osx
TN
R sinx dagx

= _OS% _ cobx

SwinX




