The Trigonometric Identities

The Fundamental Identities

Reciprocal Identities

_ 1 1
sinx = —— CSCX = —
CSCXx sSinx
1 1
COS X = Secx =
secx COoS X
1 1
tanx = cotx =
cotx tan x
Quotient Identities
sin x ¢ COS X
— COtx = —
tan x I sin x

Pythagorean ldentities

sinx +cos?x =1

1+ tan® x = sec? x

1+ cot? x = csc? x

Odd Identities

Even Identities

sin(—x) = —sinx
csc(—x) = —cscx
tan(—x) = —tanx
cot(—x) = —cotx

cos(—x) = cosx
sec(—x) = secx

The Reduction Identities

sin(x + m) = —sinx

cos(x +m) = —cosx

tan(x + ) = tanx

. T
Sin (x + —) = CoSXx

Cos (

2

+2) = —si
X+=)=—sinx
2

T
tan (x +E) = —cotx




The Cofunction Identities

in (5 -) z-2)=s
sin|{z—x) =cosx cos(z—x) =sinx
2 2
s s
tan(——x)=c0tx cot(——x)=tanx
2 2
s T
sec (E — x) = cscx csc (E - x) = secx

The Sum and Difference Formulas

sin(x + y) = sinx cosy + cosx siny
sin(x —y) = sinx cosy — cosx siny
cos(x +y) = cosxcosy —sinxsiny
cos(x —y) = cosxcosy + sinxsiny

tan(x + y) tanx + tany
an(x =
y 1 —tanxtany
tan x — tan
tan(x —y) = 4

1+ tanxtany

Double-Angle Formulas

sin 2x = 2sinx cos x

cos2x = cos®?x —sin?x =2cos?x—1=1—2sin’x

tan 2 2tanx
an Zx = —————
1 —tan?x
Power-Reducing Formulas
. 5 1 — cos 2x ) 1+ cos 2x ) 1 — cos 2x
sin“ X = —m———— COS“" X = —m/— tan“x =

2 2 1+ cos 2x




Half-Angle Formulas

X + 1—cosx
sin— = _
2 = 2
X + 1+ cosx
cosS— = _—
2 = 2
X 1—cosx 1-—cosx sin x
tan—:i = - =
2 1+ cosx sin x 1+ cosx

Product-to-Sum Formulas

1
sinx cosy = 3 [sin(x + y) + sin(x — y)]
. 1 .
cosxsiny = [sin(x + y) — sin(x — y)]

COSX Cosy =

N =

[cos(x + y) + cos(x — y)]

sinxsiny =

N =

[cos(x —y) — cos(x + y)]

Sum-to-Product Formulas

x+y X—y
cos >

sinx + siny = 2sin

x+y x-y
Sin 2

sinx —siny = 2 cos

x+y X =y
cos 2

cosx + cosy = 2cos

x+y x-y
Sin 2

CcoOsx — cosy = —2sin




