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Trnit Circle
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For any ordered pair on the mnit circle (x,y) : cos® =x and sinf =y
Example _
(Sx‘] 1 . fﬁx'] i
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FUNDAMENTAL IDENTITIES FORMULAS FOR REDUCING POWERS

i 1 1 — cos 2x 1 =+ cos 2x
secx = CSCX = —= T il iy Tk =
- sinx sin“x = = cosTx 5

sin x _
T cotx =

tan x =
cOs X tan x

sin’x + costx = 1 1 + tan?yr = sec’x

sin{—x) = —sinx cos(—x) = cosx tan(—x) = —tanx

COFUNCTION IDENTITIES

1+ cot’x = csc’x

sin o —:t =CcosXx
T
e

tan(— — :c) = coLx
2
T

sec(; o x) = CSCX

REDUCTION IDENTITIES

el T _x|=sinx
> g

cot(E "_x)=tanx

2

csef = — x| =secx
5 3

sin(x + 7) = —sinx

sin(x+ )Scosx
T .
Eo8] B —SInX
( 2>
aw
i ta.n(x +“E)

ADDITION AND SUBTRACTION FORMULAS

cos(x + m) = —cos x

tan{x + ) = tan x

sin{x + y) = sin x cos y + cos x sin ¥
sin(x — ¥) = sinx cos y — cos xsin y
cos(x + ¥) = cosxCOSY — sinxsiny
cosfx — ¥) = cosxcos y + sinxsiny

tanx +w@any

tanx — tan y
1 —tanxtany

tan(x + v} = e
(= +) 1 +tanxtany

tan(x — y)

DOUBLE-ANGLE FORMULAS

sin2x = 2sinxcosx cos 2x = cos’x — sin’x
2 cos®x — 1
2 tanx

——— 1 —2sin’x
1 —@anx

tan 2x =

2 1 — cos 2x
tan“x = S
1+ cos 2x

HALF-ANGLE FORMULAS

e
{1 — Cos 1

o
sin = £ =

Z

1+ cosu

PRODUCT-TO-S5UM AND
SUM-TO-PRODUCT IDENTITIES

sinucosy = —;—[sin(u + ) + sin{e — v}]
cos usinp = +sin{x + v) — sin(x -~ v)]
CO$ 1 COSD = —;—[cos(u + 1) + cos(u — v)]

sin usiny = l:[cos(u — 1) — cos{i + )]

. o g XY :
sinx =+ siny = 2 sin 3 cos

: . Fits e R
sinx — siny = 2 cos ——; = S1l
2 2
Xy ey
cos 7

cos x + cos y = 2 cos

o i N
sin =

cosx— cosy = —2sin 5

THE LAWS OF SINES AND COSINES

The Law of Sines

sin C

c

The Law of Cosines
a? = b+ o — 2bccos A
b= a’+ ¢’ — 2accos B

=qa?+ bt 2abcos C
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ANGLE MEASUREMENT

SPECIAL TRIANGLES

srradians = 180° 5 .
1°——~%rﬂd lradzl—iq“

s=r8  A=21r%0 (0inradians)

To convert from degrees to radians, multiply by 1—;'_0—

To convert from radians to degrees, multiply by %

TRIGONOMETRIC FUNCTIONS
OF REAL NUMBERS

GRAPHS OF THE TRIGONOMETRIC FUNCTIONS
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SINE AND COSINE CURVES

vy=asink(x—b) (k>0) y=acoskfx—b) (k>0

YA y
[ a>=0 a>0

a+ a-+
2
/\ b 21 \ /
1 1 boe—g— : 1 3

sing =y csct = A
¥y
1
cost=x sect = —
X
X
¥ X
tant = — coti =
x ¥
TRIGONOMETRIC FUNCTIONS OF ANGLES
sin = — csc == 4
r ¥
{x, ¥
cos f = X sec § =L
r x
-7 =%
tan 6 = ' cot § = e f =
RIGHT ANGLE TRIGONOMETRY
sin 8 = Ll csc = hyp
hyp opp hyp
adj _vp P
.x>sfi~hyp sec & adi g
. adj
d
tan 8 = ﬂ cot 8= L3
adj opp
SPECIAL VALUES OF THE
TRIGONOMETRIC FUNCTIONS
g radians sin 6 cos @ tan 6
7 0 0 1 0
30° /6 1/2 V3/2 V3/3
45° /4 V2/2 V2/2 1
60° /3 V3/2 1/2 V3
90° /2 1 0 —
180° a 0 =1 0
270° 3ar/2 -1 0 —

—a + —a 7|
’- One period "—>& r"* One period -'--—>'i

¥
H

amplitude: |a|  period: 2ar/k  phase shift: &

GRAPHS OF THE INVERSE
TRIGONOMETRIC FUNCTIONS

T E b
_,___34, il § RRESES







