Trigonometry Formulas

Basic Trigonometry Formulas
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Ratio Formulas

sin 8 = Perpendicular/Hypotenuse
cos 8 = Base/Hypotenuse

tan 8 = Perpendicular/Base

sec B = Hypotenuse/Base

cosec 8 = Hypotenuse/Perpendicular
cot 8 = Base/Perpendicular
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Trigonometry Formulas

Basic Trigonometry Formulas

Reciprocal Identities

cosec O =1/sin®;: cosB =1[/secH
sin B = 1/cosec B cot 6 = 1/tan 6;
sec B = 1/cos 6; tan 6 =1/cot 6

Pythagorean Identities

SiN%0 + co0s?0 =1
sec?0 - tan%6 =1

csSc?0 - cot?0 =1
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Trigonometry Formulas

Trigonometry Identities Formulas

Reciprocal Identities
sin (1/2 = A) = cos A & cos (1r1/2 — A) = sin A
sin (/2 + A) = cos A &cos (r1/2 + A) = —sin A
sin (3rm/2 - A) = —-cos A &cos (3rm/2—-A) =-sin A
sin (3m1/2 + A) = —cos A & cos (311/2 + A) =sin A
sin (M—A) =sin A& cos (m—A) = —-cos A
sin (M+ A) =-sinA&cos (Im+A) =-cos A
sin (2 — A) = —sin A & cos (2rmr— A) = cos A

sin (2rm+ A) = sin A& cos (2rm+ A) = cos A

Cofunction Identities (in Degrees):

sin(90°-x) = cos x cot(90°-x) = tan x
cos(90°-x) = sin x sec(90°-x) = cosec X
tan(90°-x) = cot x cosec(90°-x) = sec X
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Trigonometry Formulas

Trigonometry Identities Formulas

Sum & Difference Identities

sin(x+y) = sin(x)cos(y)+cos(x)sin(y)
cos(x+y) = cos(x)cos(y)—sin(x)sin(y)
tan(x+y)= (tan x+tany) / (1-tan x.tan y)
sin(x-y) = sin(x)cos(y)-cos(x)sin(y)
cos(x—y) = cos(x)cos(y) + sin(x)sin(y)

tan(x-y) = (tan x - tan y) (1+tan x.tan y)

Triple Angle Identities

Sin 3x = 3siN X — 4sIn3X
Co0S 3X = 4c0s3Xx-3Cc0os X

Tan 3x = (3tanx - tanx)/(1-3tan2x)
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Trigonometry Formulas

Trigonometry Identities Formulas

Double Angle Identities

- _ : . __  2tancz
sin(2z) = 2sin - cosx = 75—
_ 2 . 2 0 1-tan’z
cos(2z) = cos“z —sin” & = -

cos(2z) = 2cos?(z) — 1 =1 — 2sin*(z)

tan(2) = {2ne
sec(2x) = —2ies(;2c§a;

SCC L+ COSECT
cosec(2x) = %

Triple Angle Identities

sin(3z) = 3sinz — 4sin’ z

3

cos(3x) =4cos’x — 3cosx

_ 3tanx—tan’
tan(gaj) - 1—3tan? x
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Trigonometry Formulas

Trigonometry Identities Formulas

Half Angle Identities

1 —
i () = 4/ 12082
2 2
€T /| 1+ cosx
COS (—) — T4 ——mm
2 2

tan (%) = 1/ Trmr

Product identities
sin(x + y) + sin(z — y)
2

cos(z + y) + cos(x — y)
2

cos(z—y)—cos(z+y)
2

SIN I - COS Y =

COS T : COSY =

SIN X - SINY =
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Trigonometry Formulas

Trigonometry Identities Formulas

Sum to Product Identities

sinx+siny:2sin($_2|_y) COS (m;y)

. . (x+y) . (m—y)
sinx — siny = 2 COoS > Sin :

COS T + cosy = 2 Cos (az;y) COS (w;y)

COST — COSY = —ZSin(x;y) sin (52 )

Inverse Trigonometry Formulas

sin"'(—z) = —sin "2 csc '(—z) = —csc 'z

cos (—x)=m—cos ‘x sec (—z)=m—sec lz

tan '(—z) = —tan 'z cot i(—z)=m—cot 1z
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Trigonometry Formulas

Trigonometric Ratio Table

Angles
45° 60° 90° 180° 270° 360°

(In 0 n/6 1/4 n/3 n/2 w 3n/2 2n

Radian
s)
sin o 1/2 1/v/2 J/3[2 1 0 -1 O
cOS 1 V/3/2 1/V/2 1/2 0 - 0 1

tan 0 1/V/3 ] V3 00 0 0o 0

cosec o 2 | J2 2[/3 1 o -1
sec 1 2//3 V2 2 oo -1 oo ]
cot e /3 1 13 0 e~ 0 e
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Trigonometry Formulas

Sum and Difference of Two Angles
sin (A + B) = sin A cos B + cos A sin B
sin (A - B) = sin A cos B — cos A sin B
cos (A +B) =cos AcosB-sinAsinB
cos (A — B) = cos Acos B + sin AsinB
tan(A + B) = [(tan A + tan B)/(1 - tan A tan B) |
tan(A - B) = [(tan A - tan B)/(1 + tan A tan B)|

Double Angle Formulas

2tan A
sin2A = 2sinAcos A = ———
1+ tan? A
_ 2
coS2A — cos? A —sin?A—=1—-—2sin°4 =2co0s? 4 —1— 1 —tan“ A
1 +tan’ A

~ 2tanA
tan2A4 = -

Triple Angle Formulas
sin3A = 3sin A — 4sin° A
cos3A =4cos® A — 3cos A

_ 3tanA—tan® A
tan 3A - 1—3tan? A
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Trigonometry Formulas

Properties of Inverse Trigonometric Functions

1
sin”~* (—) —csc '(a), a>1lora< —1
a

sin~'(—a) = —sin"'(a), a € [-1,1]
tan '(—a) —tan (a), a €R
csc '(—a) = —csc *(a), |a|>1

cot '(—a) =m—cot (a), acR
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Trigonometry Formulas

Addition Properties of Inverse Trigonometry functions

(s - _
ba+costa= > ac|—1,1

o
tan la+cot la= 5 a € R

Sin

csc ta+sec ta = g, a| > 1

b
tan 'a+ tan 'b = tan ! (f—l_ ), ab < 1

— b
tan 'a —tan 'b = tan * ( 1a ), ab > —1

tan 'a —tan"'b =7+ tan! (fj:b), ab>1;a,b >0

Twice of Inverse of Tan Function

2
2tan 'a = sin"" (—a), a| <1

1+ a?
1 — 2
2tan 'a = cos - , a=>0
1+ a?
2tan_1a:tan_1(13‘;2), —1<a<1
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