Trigonometry Formula List

Trigonometric Ratios

Right triangle definitions, where 0 < 6 < g
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Adjacent
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Unit Circle Definitions

Circular function definitions, where 6 is any angle.
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Pythagorean Identities

a® + b% =c*?

vl

sin®x + cos’x =1
1+ tan®x = sec?’x

1+ cot?x = csc?x

Tangent & Cotangent Identities

sin x

tanx =
CoOsXx

Reciprocal Identities

_ 1
sinx =
cscx
1
CSCX = —
sinx

cos x
cotx = —
sinx
1
secx = tanx =
cosx cotx
1 1
Ccosx = cotx =
secx tan x

Sum & Difference Formulas (Addition Formulas)

sin(u + v) = sinucosv + cosusinv tanu + tanv

tan(u + v) =
(wtv) 1+ tanutanv

cos(u + v) = cosucosv + sinusinv

Double-Angle Formulas
sin 2x = 2sinx cos x
cos 2x = cos?x — sin®x = 2cos’x — 1 =1 — 2sin’x

2tan x
tan2x =———
1 — tan?x
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Reduction Formulas

sin(—x) = —sinx csc(—x) = —cscx
cos(—x) = cosx sec(—x) = secx
tan(—x) = —tanx cot(—x) = —cotx

Cofunction Formulas

n(3-%) (3-%)
sin(=z—x) =cosx csc(=—x) =secx
2 2
[ ) [
cos (——x) = sinx sec (— —x) = cscx
2 2
T T
tan (E — x) = cotx cot (E - x) = tan x

Power-Reducing Formulas

. 1 — cos 2x ) 1 + cos 2x ) 1 — cos 2x
sin“x = ——— COS“X = ———— tan“x = —————
2 2 1+ cos 2x

Sum-to-Product Formulas

. . . (u+tv u—v u+v u—v

smu+smv=251n< > )cos( > ) cosu+cosv:2cos( > )cos( > )
. . u+vy . qu—v S fut+vy . u—v
smu—smv=2cos( > )sm( > ) cosu—cosv=—25m< > )sm( 5 )

Product-to-Sum Formulas

sinusinv = > [cos(u — v) — cos(u + v)] sinu cos v = = [sin(u + v) + sin(u — v)]

cosucosv = =[cos(u — v) — cos(u + v)] cosusinv = - [sin(u + v) — sin(u — v)]

N =
N = N =
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Sine & Cosine Rule

For any general (non-right angled) triangle we have

a b c

sin A - sin B - sinC
a’> = b? +c?—2bccos A

b? + c? — a?

CosA = 2be
b
Radians

Degrees 30° 45° 60° 90° 120° 150° 180°
Radians % % g o) 2; 5?” T

Degrees 180° 210° 240° 270° 300° 330° 360°
Radians s 7_n 4—n 3_7r S—H 11_” 2

6 3 2 3 6
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