/A
@ 2“’“’%‘9 + 305D =

/@z, C.

—

2 Sm B— oS 6
S Sin X}
- ' + 300.51{)
SI‘HTQ

1 =
zs.nig(g 6 569 . 3ssp
St ]

— 2500 +20050 = 2

208® D 24

17 « T
|- Cosx- 51n &
Los'x_ Losk
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e
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+ 24X

(;o;-)( —-Slfnl)( TZ.SJAZK
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s At Sin X = |



Section 6.2 — Double and Half Angle Formulas

Now suppose we are interested in finding sin(2A). We can use the sum formula for sine

to develop this identity: k : )
R@&,ﬂ qu(AfB) = sinA ©@sD t ostsia B 5 A=T

sin(2A) =sin(A+ A)
=sin Acos A+sin Acos A

J 5024 =2sin Acos A

Similarly, we can develop a formula for cos(2A) :
Roll ®s(AtB) = @sA @B — shASIAB A=T

cos(2A) = cos(A+ A)
=cos Acos A—sin Asin A

[os2A = cos Asin’ A |

We can restate this formula in terms of sine only or in terms of cosine only by using the
Pythagorean theorem and making a substitution. So we have:

cos(2A) = cosh—sin® A (puline. T cos” At sA =L, e

0s(24) =1-2sin” A <= psh = | — SnA o sinA = (—aaSA
ws(24) =2c0s” A-1

We can also develop a formula for tan(2A) :

A +tan B -
tan(2A) = tan(A + A) Recall 4o (A+8) = {E——~ ) A=0
_ tanA+tan A = TonA Can S

1—tan Atan A

2tan A
) @ =] "n7 A

These three formulas are called the double angle formulas for sine, cosine and tangent.

Besides these formulas, we also have the so-called half-angle formulas for sine, cosine

and tangent, which are derived by using the double angle formulas for sine, cosine and
tangent, respectively.



Double — Angle Formulas

sin(2A) = 2sin Acos A Joas, Yo @‘WI(} c_srf'@.fjtl;? (11

cos(2A) = cos? A—sin? A
=2cos’ A-1
=1-2sin* A

2tan A

tan(2A) = >
1-tan“ A

B [ - 2
\ - — 2X
= e+ [T
2 2 e
Rewsite
A 1+cos A Cos(x)= = \\| \tcosl2d)
cos| | =)= —_— 2.

tan(éJ= sinA_1-cosA %NQQ— | émux) _ l_,,msbé)

1+cosA sin A ——
It wsln) a2

Note: In the half-angle formulas the + symbol is intended to mean either positive or
negative but not both, and the sign before the radical is determined by the quadrant in

which the angle 2 terminates.



Example 1: Suppose that cosa = —; andFind a
@m.dr.urt mlFT_ ) stned IPESI LS

a. cos(a) = 2 COSLK -\

- - b _, - o3z _ 4 |
2 (B) - L =2y VT R T T o
b. sin(2a) = 2 én 05K sina = V323
(33 4 *
(7)) %) Z iL=€:? ton = = 5
_ —g\(=3 2 &
1
c. tan(2x) G2 N \E.Z-
’conw)@;\(&@) |- 2t 2('4—) B T Y
2 = _ _
© | —tand (E) - %/

P sel o %‘8_[@@5
- T

D

Example 2: Simplify each:
DOUBLE ANG LE BRMULAS — BACKUARDS

a. 2sin45°cos45°

= Sin (2467) = #in (10”) :ES



b. coszg—sinzz = COS(Z,:(__\T_)____ ms(_zi

° 1

o 2615 gy (3e5%)
1-tan-15°

:‘bf\@m’“) = —\%

d. 1-2sin*(6A) = @5(@-» G,A,) = (0s (LZ;A)
l o
‘E{Liﬁ is 80&1— M&Q&) Do a_gq_ o[gu,[o[e_ ih

Now we’ll look at the kinds of problems we can solve using half-angle formulas.

Recall -

f:.--::ﬂ C,Q,S(QJPQ = QJCDSLQCU- ,L <~ Selve -(;ov— CQS(A)
- \ “+ |
cos2A) 1 = 2 A

o 2 oS (A) = & (AN A—B-‘Jjole_\aél



2

s) = + \| \ twslA)
2

o HENENERETD o e kW
+ 2 5la U’J + %’(A)
~/ﬂ/ﬂd — o5 @A)

zg:ﬁ(ﬂ) — | — (esl2a) < Duide béfl

gatk) = L= 0520 L ke 1
2

sin &) — i l_fcgs(z‘,a()
2

anl)  \ — g

- 15 QbLﬂ.Olfa_v\T X

s (A) Wﬁﬂs
\E | — o6 (24) u — 5 (2p)) Q- ws(24))
W+ os(24) _ (05 2;;)) — s (2A)

N T

SN U\A) st —qu_

ton (1) =

5in® (24 )




=0 ) _ 1—605(2)()‘

[+ CoS (2x) Sin(2¢)

D %nnﬁ() -

(
|+
i
8
£

Example 3: Use a half-angle formula to find the exact value of each.

a. sin15° — Pgs&[ue_

[FeEm [T (I
Sz = NS

|5 N
I Kt ) k )
Iz L)i;; ;ﬁ'—_‘lOSO = 9 A (2»“‘ 105 ) B SN !210 ) _ /2.

b B0 (20 L+ cos(2¢105") \+ ©5(2i0°)
bnx

g
n
S
)
q
?f
&)
&
a

— (2+3) ) _(54v3)
2" (i) -2




1—¢os(2x)

©)  dan (i\g ) = B (0s”) fonx = e

= Cos(2-1057)

Sn L.Qw- {os’D

,\r%

|— ¢osl20®) S0 F % 243
Sin (2107 L 11
3 -k

- - K’lt\rc—s) ;tﬁ 2—U=
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Example 4: Answer these questions for -
%
In which quadrant does the terminal side of the angle lie? N 5
o
: %
b. Complete the following: 27_<—< 3T
I ol of e wagle ©
dould be in QT

, . . 0 .
c. In which quadrant does the terminal side of 5 lie?  (Yuodad T

d. Determine the sign of sm[e) ?oét‘t e

e. Determine the sign of cos(%}: naﬁi}:“’e’

\
— 4\ -4
f. Find the exact value of sin Q = @& = T\

S A I Gl O
\’_‘{“\[ZE\F—\\'

g. Find the exact value of cos( j ‘ |+ C959 1\ t

Nz -
s 'z

—

h. Find the exact value of tan( j—- g"nL/) :MI -
COSU’VL) ——@//@
o
= N et % -
ST S . T
L A7 B

PINN 1

St oﬁ §F-- 5



