Day 6 — Double Angled Formulas

-~

cos2A = cos® A—sin® A
sin2A = 2sinAcos A cos2A=1-238in’ A
cos2A =2cos® A-1

2tanA
1-tan A

N /

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

fan2A =

Double Angle Formula for Sine
a. Start with the addition formula for sine, sin (A + B) =sin Acos B+cos AsinB.

Let B = A and simplify. Sin(A+A) = Stnfcosh -+ @sASInf

T2 SiAfA Cos &

Double Angle Formulae for Cosine

b. Start with the addition formula for cosine, cos (A + B) =cosAcosB—sin Asin B.
Let B = A and simplify. (“’5((:\ 1A) = CosfAcos P ~ S Snh

Cos(2A)= cosh — Sin’A

c. Using the Pythagorean identity sin® 4+ cos” A =1, we can derive two other forms of the double angle
formulae for cosine.

Substitute 1—cos” A for sin® 4 into the equation in part b and simplify.
CQS(ZQ) = Cogzlﬂf - Sin%A
= cosip - Cl—Ces'A ) = 2 ws®A-)

Substitute 1—sin® 4 for cos® 4 into the formula in part b and simplify.
520 = codA- si*A = (I-siis)- sin®a
= |- 2Sin‘a

The three versions of cos24 are equivalent, but one form may be more convenient than the others in
particular situations.
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Ex1i: Simplify.
. ) .
sinX + cosx)" —sin2x —_—
a) ( ) I-cos2x
= Sin%@,- 281 noC CosIC 4 LoD —BSinx ws P - 2 Sinz cossc
T Siohee st (“" 2 Sinzx)
= — 2 SyNX oS x
1 —— . CoBX |
2 = o)
2 Sinx Sinx
Ex 2: Prove the identity sin2x = 2 sin x cos® x + 2 sin® x cos x
-QS o 2 3((\1(@35;::,{»2, S‘mixo Cos X
= 2 Sinx wsx | Conne 4 Sinzxj
T 2 Sinx cosx = Sinzac
=Ls =
QED yp
1 3
Ex3: If tanA= Eandn <A <7n, calculate each quantity. In what quadrant does the angle 2A lie?
Q Uf'clrakﬁ&l -_‘
¢) tan2A

a) sin2A b) cos2A

- Cc*;)zﬁ — Sii’lzﬂ

= 29N A <«wsA

= A -3 [
Wj‘[\n’;] \F} [: ]
= __._,._,_w % 4

S o o 5= r

U

lo =

I

Ex 4: Use an appropriate double angle formula to simplify

a) 2sin36cos360 b) 8sin®26 -4
[ SN -

sin2x

Cos24 ~ g”’?
= 3
Lf—
2tan4x

Q) ——=
1-tan?4x

Lan(3)

- oC
= Sinzax = -4 Efz_smaze?—'rij
= Sin (2-39) = al - 2 5126 )
': ~ o é
Sin 66 — =2 605(49>
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HOMEWORK - DOUBLE ANGLED FORMULAS

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

a) 3sin3Acos3A
= 5(& Sin3A w:;%/\)

3

e

2

SintA

(% X
b) ZSWI(Z)COS(Z)
Sinf2. x >
(%
': . 'x
Sin (,£>
) ZTan(%)

P

=2 s T
d) cos?8x -sin? 8x e e
. I—Tanz(g) _
= cos (2 (ba) ) = 2(5)= 3
I
= ‘Lc{n (
, 2.
= Cos ( Iéx\) Z
p -’—cin I)
(%
= N3
2. If cosA :%, with O <A< g and sinB =Z,wi‘rh§< B <, calculate each quantity. 2,

a) cos(A + B)

~ Cos Pos B SiaPSia B

-(DEE)-EE)

¢) cos2A

= LU$ A ’5”‘

F((5Y

g

~
a
- -3

— i

1

s
9

b) sin(A +B)

~ SinAwsBt SiBes

g \g—%(s’{@%{l&){ *

_ —2Yot |

230 1
{2

d) sin2A

=2 Sl tog A

» (2)4)
2¥8 _ a4z

e i

PO

P

e
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3. Prove the identities,

a) (CGSZA—IXfanZ A+1)= _tan? 4

(S=(=sin?g) seca )

tanzg

¢ SN20_ =2¢5c20 - tang
1-cos2g

ts—- o Sin@ ws ©

ml@ )

2S00 105(_9_“
- ol

— «t+O

2 Sinto
RS= 5

Sia@
251108 @s©

Uoso

e

= 2= 250070 5 e

_ F®

~.2 Sindwie

2SingQuyo

€) sin30 = 3sing_ 4sin3 g

Sin%o Cos?e = | B
bt Cot %0 ¢ op 20 L
fan%o b (= secee
COSA —singA
= cotA
b) COS2A +sing_1 ~ €0

LS= cosd- 2 SinfAcos A

{
"~ 2 5in?y +S v A "‘/

cosA (H= 2sinA)

Sinf (i“" stﬂl)
— ’C&Sg e c,o"/ﬁ “:’:@g«
Zan QED
a coszx _ Cotx -1
1+singx cotx +1 E
RS - Efé{ e ‘ €S K ~SinX !
I - e
— 31}'\){‘
Cosx l —
BV SN+ SiAe
Sinx
— C“oSijii\X o YOS X-EGinx
W -
COY X +Siin X COS XS inx
CC‘)_S Z)C
P4 .
= _CeSx_ S in*x e Mt;—;zx
B oS 4 'ZS'\'/\XG:SX;f Sin’ b+ S
) cos3A=4cossA~3cosA

LS~ Sin (Q+7 @>
= Sinld w5204 CosE S\ @

= Sin0 (AFZS'MIZQ) ~ COSQ(ZSM@ (.uS(Q)

—

Z-
Sin@- 2Sin3@+ 2 S ws &

L

e
Sin®~2S WG+ 25100 ( |-Sin @))
N
3%in0- dsipie

=B qen.

LSC_;sQi\ +24)

=S A Casn A - Suifl L\Slﬂzﬁ
.

. A 3
. s*‘xrw\(?_ SinAcs )
= osA (26@5 A_,(),.

L
— A)
2 CoSA — oS ~2tesA( I-C

P

3
ey oS 1‘)(
3A V%SAA.,QCADSJQ' ‘{” z ’
= 2 Cey -
3 Cos A
T 4edh— 3
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