
Day 6 - Double Angled Formulas

sin 2A = 2 sin A cos A

cos 2A = cos2 A - sin2 A 

cos2A = 1 — 2 sin2 A 

cos 2A = 2 cos2 A -1

tan 2 A 2 tan A 
1 - tan2 A

Using the addition formulas for sine and cosine, we can derive the double angle formulae for sine and cosine.

Double Angle Formula for Sine

a. Start with the addition formula for sine, sin (A + B) = sin A cos B + cos A sin B .

Let B = A and simplify. S\ n CPt-eA } ~ Si n f\cos ft -+- Cos ASViff

- Z Sin A Cos A

Double Angle Formulae for Cosine

b. Start with the addition formula for cosine, cos (A + 2?) = cos A cos B - sin A sin B. 
Let B = A and simplify. C^s(f) h ft } - Cos f\ <~os 0 - S oi 6

2./0rr c-^s fy* _ 51

c. Using the Pythagorean identity sin2 A + cos2 A = 1, we can derive two other forms of the double angle 
formulae for cosine.

Substitute 1 - cos2 A for sin2 A into the equation in part h and simplify.
Cosier CoS'fyt -

A- - C \ - — z CoS'A " )

Substitute 1 - sin2 A for cos2 A into the formula in part b and simplify.
Co S 2A — S^ ( l-Si^-AV s‘n^

- I- 'ZSfy V

The three versions of cos 2 A are equivalent, but one form may be more convenient than the others in 
particular situations.
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Ex l: Simplify.

a) (sinx + cosx)2 - sin2x

Si/] 2 _S i AOC AsSX: -4 <-0.sSC- — “SLS i *1 JC 3c

Sin^c-t- kis'x

1

Ex 2: Prove the identify sin 2x = 2 sin x cos3 x + 2 sin3 xcosx

RS “ 2 Si nx 2- co3> .xi_

—- *2- S i Co'j 5*1 n

sin2x 
1 - cos2x

*2 Sin ^ to^oc

1 — I — 2 s i n fyc ")

2. 5' rp£ «-o^ x

2 Si nzx
C*3 SA

Sinxr

2 Sinoc c-oS-X- — s \ n. T-Ocl.

Ex 4: Use an appropriate double angle formula to simplify:

a) 2 sin 30 cos 3(9 b) 8sin2 2(9-4
oc ac

— " ^ j^-2_ s i ne 2-£?-fSi0 2-au

Sin (2- 3S9 - ^ | - 2 $V2.0^

$>n £>B ^ z| U05 24^)

2tan4x
l-tanz4x
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HOMEWORK - DOUBLE ANGLED FORMULAS

x. Express each of the following as a single sine or cosine function: 

a) 3 sin3Acos3A b) 2sinj^j cos^L-j

5ic^>s3 A^) ~ 5i/\ ^2.* ^ ^

c) 2-4sin2 A

— -x

3. Si*i6A
"2-

d) cos2 8x - sin2 8x 

fo5 (\ (8x)

C05 /6.x

~ Si/1 L2L
v 2- l ^0^

2tan|
e)

1-tan2 ^

2
£

z c-s u:

2 ^

_ La

2. J.
3

= \JT

a) cos(A + B) 

ceS f)cose>- s^5'*6

(ytf>
— S/T5 — s%,

j--- ■

c) C0S2A

|)(0

Cc>i;2A -S * «*-A

x'ZZ c f)

-j:

1

= - (fX-0
<2L vT&

T~
L\ \TtI

T
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.> < n <p

3' Provc the identities.

A'

1 3<>- -CSY 2^

( — s:«c2 ©

^ S= ( - s~; nz 0

— S i ^ ^

- ^o2-#

b) ~££l^z_£in2A
c°s2A + sbiA~l " COfA

LS- C-OS4- 2- S'l/iA^s A
<■ - 2Si^/| 4'Si4HA^

A 5 t — 2s’^ A-;)

Si n A * “ 2smA)

<5o

c) sin 2e

■Vfi =

«EP,

l~-cos26 2csc26~tan6

t-S _ ‘2 5 i /} <9 Qyj (9

— 2 S'MdPCoj©

d) —£££2x_ _ cofx-l 
l+sin2* cotx+T

^ - l3Hr “~ j

^5=

’2-5',n@§M»S<9

‘2 — ‘2Si«z& 

^ .S i/u9tos<9

r <<rb&

sue

__ 2 £©^(9-

&oS -X |
—r~ + / S‘»v>c

^ X“'3 iXx

^sa "Sinx
S l «Vc

^iy+ Sk>c 
S/nX

^ 5 X j a5c

2 Si/uPtc ie1

e) sin 36 = 3sind~ 43^3 e

^Srr SiA^gl©2 (9^)

~ SU<9 CoS25>t Q>s<9 5in^<9

r Sl',e (i'2s"’?©)+ C«e^z-i'l«(?c„stf)

r sue- ZSiA?e+ 2

Sl'n & •— 2 Si-h 2 S ©)

3 5 i n A — 5 i

X +-51 n v <=oSa-©5 Cax

-.c°5^ W^.. _ ^ 2-X

C2SlXx^5Sx+ Sin** " |+ 8iA2

~ ^ <&w~4cos3A-3cosA

>--
C^(A -f 2A)

: 6o5 A Cte3 - 51 n A Si/i 2 #

Coirt (S^sS-O- ^^(S-SIaA

1 CosS-t~SA „ (2cos<flX i~Ca*<l

A + 2 (-Ci,'Z ^>ss? A — 9)5 A— 2 co s

f^S
®(PD

2f c^^Pc— 3 ^

^ Qeo.
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