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sin2a = sin(a + a)

sin(a + @) =sinacos § + cos a sin B

=SIN O COS O+ CoSasina

= 2SINn O COS

sin2a = 2 sina cosa

4/3¢



vy
'

i2ih M Ll ol l )

~) = ‘,,2, o ‘ /z/)?f /115 ’ POl A f

cos2a = cos(a + a)

cos(a + B) = cos a cos B + sin a sin

- = COSOCOSO—SINasina

= CO0S2 O — SInNZ2 A

COoS2d = cosS2a - sin?2a
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BRI OO F O

tano +tano
tan220 =
1-tano tan o
B 2tano
1—tan® o
tan 20 — 2tano
1- tan® o
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Cos 20 # 2G0s0 Cos 20 # cos2cos0
Sin 20 # 2Sin0 Sin 20 # sin2sind
tan 20 # 2tand tan 20 # tan2tano
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If sin@ = ﬂ and O lies in QII, find the exact value of c0s 20

== o 3 . T
/4 ”@ﬁ‘ -~ o T o 5 A
o W TN %
5 5 Lo R— = 3 .
* f’ oF A o & @
ST N

K\\ 4° 4 x* =5° 3
\J N COSG__E

y
Ry
P2ty

2 2
5 (3] (4)_9 16 7
_5) (5) 25 25 25
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/Paclile= el Forerecld 7 7
W /- / \/w’\// ),//M},I/jd/?;/y’/, //)
A /(|’|! 7 A '/ /7 - 43( /‘/‘)/ 7 ¢5

/£ //()?, (Dartle /-?w/y, 751,1/‘/(1////();), o) 7//()4/, A CL ////[) ned

If sinf = ﬂ and 6 lies in QII, find the exact value of Sin20.

5

4\ C0S 0 = —g sin2a = 2sin a cos a
9 4

. sin20 = 2sin@cos b

(4 3) 24
<\> _2\5)\ 5) @3
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If sin@ = ﬂ and O lies in QII, find the exact value of Tan26
5
3 4 tano = L Of course
5 cosf=—— tTanf =—— cCoS 0
4 5 3 | tan2o sin2c
N T LM VPO T
1- tan? 6 1-tan"a -
X —— tan20 sin2é
K\\ 2/ 4" 3 cos 26
3) T3 24 24
Y, 3
_ = == 24
\J ( \2 — 25 —
|4 A 7 7
. 3 ? 25
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Thi2o i b A Ml s il L 2 a Ay
cC0S20a = cos2a - sin?a

= cos2d—(1—-cos?2aq)

= cos2 a— 1+ cos? a)

= 2c0s?2 a — 1

cos2a = 2cos?a - 1

77/5¢
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Thidd i b s B M b il i 2 a Ay,

COS20 = coS2da - sin?a

=1 —-sIn?2a—Sin? q

=1 —2sIn? A

cos2a = 1 - 2sin?a

178/5¢
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Verify the identity sin30 = 3sin® - 4sin30©

=sin20cos O + cos20sinb

= (2sinBcosB)cos O + (cos® 6 —sin° B) sind
= 2sin0cos’ 0 + sinfcos’ 0 — sin* O

= 3sin6cos’ 0 —sin’ O

= 3sinf(1 —sin°0) —sin’

= 3sin6 — 3sin* 0 —sin*6 =3sind—4sin’ o
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and Falyringle Formalas

©cos2a = 2cos?a -1 cos2a = 1 - 2sinza

. ) 2sin?a =1 —cos 2a

2C0S20 =cos 2a + 1

cos? o = &2 ca+1 rrr cin of = 1-cos2ax
2 >
1+ coslo _
cosig=—"""7% sin o = 1-cos2o
2 2
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tan® o

sin? o
COS* o

tan® o =

1—Ccos 2«

_ 2
1+ cos 2«

2

tan® o =

- 1-cos 2«

1+ cos2a

1-cos 2o

1+ cos 2¢
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sin2a = 2 sina cosa 1 + cos 2o

cos® o =

COoS2d = cos?2a - sin?a

cos2a = 2cos2a - 1 Sin o =

cos2a = 1 - 2sin?a

tan 2c = m 1+ cos 2c

1-tan® o

17/5¢



Write an equivalent expression for sin* x that does not contain powers of

trigonometric functions greater than 1.

2
. 4 . 5 2_/1—C082X\ 1-2c0os2x+cos“2x ., 1-cos2e
SIn X=(Sln X) = = sin" o =
.2 4 °
( A
1—-2C0S2x+ 1+ cos4x
- X 2 ) 2—4cos2x+1+cos4x
4 8 ,  1+cos2ax
cos‘a = ;

- 3—4cos2x+cosdx
) 8
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cos2a = 2cos?a - 1

(205\ , o coso +1 coso +1
— |=2cos 1 COS| —

04
2 2 2
IR

cos o = 2¢os? % -1 :
(04 + COS O
R cos| — | = i‘/—
a 2 2
2

COS

1
-
N

Qo

=3

|

-
N

cosa +1=2cos?

()
coso +1 ol
; — cos®| = Khow the Quadrant!

7954



COS

L o
cosa =1-2sin’| =

2sin°

sin

(o

2

2

=1-2sin’

2
\

=1—-cosc

~1-cosa
2

sin| — =\

Know the Quadrant!?
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D oRtient, o /ﬂ, A 1080 T, 0,004,
9/
tan| —
2
R sin >
tan| & |- 2 o 1-cosa
> o fan| — | =+, [——
\ </ cosE 2 1+cosa
1-cosa
_ \ 2 . 1-coso

l+cose  Vl+coso Khow the Quadrant!?

\ 2
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sin2a = 2 sina cosa cos? o = 1+ C;S 20,
cos2a = cos2a - sin2a
. 2 1 -coséx
Si” O =
cos2ua = 2¢cos2a - 1 2
cos2a = 1 - 2sinZa tan? o =
1+ cos 2
tan 2a = _2tana
1-tan®
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@mfc’m

Keep in mind that with half angle formulae, the sign outside the radical (the sign of the
% i
cos function (inside the radical) is determined by the quadrant in which a is found.

half angle function) is determined by the quadrant in which — is found. The sign of the

o /1+cosa
cCos| — | =, |———
2 2

25/54
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sin2e
Verity: tan6= 1+ cos26
sin2e 2sinfcos@

1+c0s20 1+ (1-2sin?6)

2sinfcos®  2sinfcoso
) 2_2sin9  2(1-sin?6)

2singcosé _ sing
i 2(cos® 6) cos @

= tanéb

24/54



2222/524%
. 1— 2
Verlfy: tah 6 = COS cb
sin2e

1_cos2g 1-(2cos?6-1)
sin29  2sin@coso
 2-2cos’ _ 2(1-cos®6)
2sinfcos®  2sinBcoso

e 7 .
2sin"®  sind  _ +4ng

B 2sin@cos@ cos 6

5.3 Bl igle, Pasiis

/()/(,’| /, ‘,;) a! j‘//jwl / 4’ (/gl/“l/l //( )45

oy 2 M09
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A LR DI

AN A AT T NGNS Dron el s
tang = N2 o 1-C0520
1+ cos?2@ sin26
: sin®) sing 1-cos
tan— = 2 | 3 tanf — 2 1-cos@
5 " Sin—
2
'rang: sino mﬂg_l—cose
|2 1+cos6 2 sin @
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Find the exact value of cos105°.

cos105° = cos

/2100\

105° is in Qll, 210° is in QI

\

-
+c0s210° mzw.=_£
2 2
1+/_J§\
2] 1 3243
> \2 4 \' 4
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Find the exact value of cos215° - sin215°

cos’15” - sinf 15" = cos(2:15") | gos2a = costa - sinfa

" wemar
V3

2
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Verify: tan—=
2 secOcscBH+csch
1 1
seco B CoS O B CoS O . cos0sing
secOcscO +csch 1 1 1 1 cosO0siné

cosOsin® sin®  cosOsin®  sind

NG v
_ 3N = tan—

_1+c059 2
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Verify: sindx = 4sinx cos® x — 4sin’ x cos x

sin4dx =sin2(2x) = 2sin2x cos2x

= 2(2sinx cos x)(cos® x — sin® x)

= (4sinx cos x)(cos® x — sin® x)

= (4sin x cos x)(cos® x) — (4sinx cos x)(sin° x)

= (4sinxcos’® x) — (4sin® x cos x)

SG/5¢
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4

Verify: cos 3x = 4cos’ x — 3cos x

cos 3x =cos(2x + X) = cos2xCosS X —sin2xsinx

= (cos® x — sin® x) cos x — (2sin x cos x) sin x
= c0s> X — sin° X cos x — 2sin° X cos X

= oS> X — 3sin° X cos X

= cos’ x — 3(1 — cos® x)cos x

= cos’ x — 3(cos x — cos’ x)

= co0s’ x —3cos x + 3cos’ x

— 4c0s’ x —3cos x
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Find the exact value of cos%r on is in QI
(57r\ /1 57r\ /1
— +C0S —— |
8 2 2 2
. \\ / \\
o 1 2
\2 4
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Find the exact value of sin7b5° 75° is in QI

in7se _ i 1907 _ [1-cos150
2\ 2
0 C

1
z
N

N

1
e
N
D
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