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Relation between and θ  
θ



= r
θwhere is in Radian,   and  r  measured in terms of same unit.

 

⇔Conversion of Degree Radian  
1801 rad & 1rad

180
π °

° = =
π

 

Fundamental Identities 
2 2

2 2
2 2

2 2
2 2

2 2

2 2
2 2

2 2

sin 1 cossin cos 1 or
cos 1 sin
tan sec 11 tan sec or
sec tan 1
cot cosec 11 cot cosec or
cosec cot 1

sin costan & cot
cos sin

1 1cosec & sec
sin co

 θ = − θ
θ + θ = 

θ = − θ
 θ = θ −

+ θ = θ 
θ − θ =

 θ = θ −
+ θ = θ 

θ − θ =
θ θ

θ = θ =
θ θ

θ = θ =
θ

1.

2.

3.

4. 5.

6. 7.
sθ

 

Signs of Trigonometric Functions 
 
 
 
 
 
 
 
 
 

 
Values of Trigonometric Functions 

θ  0°  30°  45°  60°  90°  

sin  0 1
2

 2
2

 3
2

 1 

cos  1 3
2

 2
2

 1
2

 0 

tan  0 
1
3

 1 3  ∞ 
 

Fundamental Laws of Trigonometry 
( )
( )
( )
( )

( )

( )

sin sin cos cos sin
sin sin cos cos sin
cos cos cos sin sin
cos cos cos sin sin

tan tantan
1 tan tan
tan tantan

1 tan tan

α + β = α β + α β

α − β = α β − α β

α + β = α β − α β

α − β = α β + α β

α + β
α + β =

− α β
α − β

α − β =
+ α β

1.
2.
3.
4.

5.

6.

 

 

 
 

Double Angles Identities 

2 2

2

2

2

sin2 2sin cos
cos sin

cos2 2cos 1
1 2sin
2tantan2

1 tan

θ = θ θ

 θ − θ
θ θ −
 − θ

θ
θ =

− θ

1. 

2. 

3.

=     
     

 

Triple Angles Identities 
3

3

3

2

sin3 3sin 4sin
cos3 4cos 3cos

3tan tantan3
1 3tan

θ = θ − θ

θ = θ − θ

θ − θ
θ =

− θ

1. 
2. 

3.

 

⇔Sum & Difference Product  

( ) ( )
( ) ( )
( ) ( )
( ) ( )

2sin cos sin sin
2cos sin sin sin
2cos cos cos cos
2sin sin cos cos

A B A Bsin A sin B 2sin cos
2 2

A B A Bsin A sin B 2cos sin
2 2

A Bcos A cosB 2cos
2

α β = α + β + α − β

α β = α + β − α − β

α β = α + β + α − β

− α β = α + β − α − β

+ −   + =    
   

+ −   − =    
   

++ =

1.
2.
3.
4.

5.

6.

7. A Bcos
2

A B A Bcos A cosB 2sin sin
2 2

−  
   
   

+ −   − = −    
   

8.

 

Domain & Range of Trigonometric 
Functions 

Functions Domain Range 
𝒚𝒚 = 𝐬𝐬𝐬𝐬𝐬𝐬 𝒙𝒙 x−∞ < < +∞  −1 ≤ 𝑦𝑦 ≤ 1 
𝒚𝒚 = 𝐜𝐜𝐜𝐜𝐬𝐬𝒙𝒙 x−∞ < < +∞  −1 ≤ 𝑦𝑦 ≤ 1 

𝒚𝒚 = 𝐭𝐭𝐭𝐭𝐬𝐬 𝒙𝒙 
−∞ < 𝑥𝑥 < +∞ 

 𝑥𝑥 ≠ (2𝑛𝑛+1)𝜋𝜋
2

 
−∞ < 𝑦𝑦 < +∞ 

𝒚𝒚 = 𝐜𝐜𝐜𝐜𝐭𝐭 𝒙𝒙 
−∞ < 𝑥𝑥 < +∞ 

𝑥𝑥 ≠ (2𝑛𝑛+1)𝜋𝜋
2

 
−∞ < 𝑦𝑦 < +∞ 

𝒚𝒚 = 𝐬𝐬𝐬𝐬𝐜𝐜 𝒙𝒙 
−∞ < 𝑥𝑥 < +∞ 

 𝑥𝑥 ≠ 𝑛𝑛𝑛𝑛 
𝒚𝒚 ≥ 𝟏𝟏 𝒐𝒐𝒐𝒐 𝒚𝒚 ≤ −𝟏𝟏 

𝒚𝒚 = 𝐜𝐜𝐬𝐬𝐜𝐜 𝒙𝒙 
−∞ < 𝑥𝑥 < +∞ 

 𝑥𝑥 ≠ 𝑛𝑛𝑛𝑛 
𝒚𝒚 ≥ 𝟏𝟏 𝒐𝒐𝒐𝒐 𝒚𝒚 ≤ −𝟏𝟏 

Period of Trigonometric Functions 
Function Period 

sina , cosa
csca , seca

θ θ
θ θ

 2
a
π  

tana , cotaθ θ  π  
 



The Law of Sines 
a b c

sin sin sin
= =

α β γ
 

The Law of Cosines 
2 2 2

2 2 2

2 2 2

a b c 2bccos
b c a 2cacos
c a b 2abcos

= + − α
= + − β
= + − γ

1.
2.
3.

 

The Law of Tangents 

tana b 2
a b tan

2

tanb c 2
b c tan

2

tanc a 2
c a tan

2

α − β 
 −  =
α + β+  

 
 
β − γ 

 −  =
β + γ+  

 
 
γ − α 

 −  =
γ + α+  

 
 

1.

2.

3.

 

Half Angle Formulas 
( ) ( )

( ) ( )

( ) ( )

( )

( )

( )

( ) ( )
( )

( ) ( )
( )

( ) ( )
( )

s b s c
sin

2 bc
s c s a

sin
2 ca

s a s b
sin

2 ab
s s a

cos
2 bc

s s b
cos

2 ca
s s c

cos
2 ab

s b s c
tan

2 s s a

s c s a
tan

2 s s b

s a s b
tan

2 s s c

− −α
=

− −β
=

− −γ
=

−α
=

−β
=

−γ
=

− −α
=

−

− −β
=

−

− −γ
=

−

1.

2.

3.

4.

5.

6.

7.

8.

9.

 

Area Of Triangles 

( ) ( ) ( )

2 2 2

1 1 1bcsin casin absin
2 2 2
a sin sin b sin sin c sin sin

2sin 2sin 2sin
a b cs s a s b s c where s

2

∆ = α = β = γ

β γ γ α α β
∆ = = =

α β γ
+ +

∆ = − − − =

1.

2.

3.

 

 

 

( )RCircum-Circle  

a b cR
2sin 2sin 2sin
abcR
2

= = =
α β γ

=
∆

1.

2.
 

( )rIn-Circle  

r
s
∆

=  

( )1 2 3r , r , rEscribed-Circle  

1 2 3r , r , r
s a s b s c
∆ ∆ ∆

= = =
− − −

 

Inverse Trigonometric Formulas 

( )
( )

( ) ( )( )
( ) ( )( )

1 1 1 2 2

1 1 1 2 2

1 1 1 2 2

1 1 1 2 2

1 1 1

1 1 1

sin A sin B sin A 1 B B 1 A

sin A sin B sin A 1 B B 1 A

cos A cos B cos AB 1 A 1 B

cos A cos B cos AB 1 A 1 B

A Btan A tan B tan
1 AB
A Btan A tan B tan

1 AB

2t

− − −

− − −

− − −

− − −

− − −

− − −

+ = − + −

− = − − −

+ = − − −

− = + − −

+ + =  − 
− − =  + 

1.

2.

3.

4.

5.

6.

7. 1 1
2

2Aan A tan
1 A

− −  =  − 

 

Domain & Range of Principal 
Trigonometric Functions 

Function Domain Range 

𝒚𝒚 = 𝒔𝒔𝒔𝒔𝒔𝒔𝒙𝒙 −
𝝅𝝅
𝟐𝟐 ≤ 𝒙𝒙 ≤

𝝅𝝅
𝟐𝟐 −𝟏𝟏 ≤ 𝒚𝒚 ≤ 𝟏𝟏 

𝒚𝒚 = 𝐬𝐬𝐬𝐬𝐬𝐬−𝟏𝟏 𝒙𝒙 −𝟏𝟏 ≤ 𝒚𝒚 ≤ 𝟏𝟏 −
𝝅𝝅
𝟐𝟐 ≤ 𝒙𝒙 ≤

𝝅𝝅
𝟐𝟐 

𝒚𝒚 = 𝒄𝒄𝒐𝒐𝒔𝒔𝒙𝒙 𝟎𝟎 ≤ 𝒙𝒙 ≤ 𝝅𝝅 −𝟏𝟏 ≤ 𝒚𝒚 ≤ 𝟏𝟏 
𝒚𝒚 = 𝐜𝐜𝐜𝐜𝐬𝐬−𝟏𝟏 𝒙𝒙 −𝟏𝟏 ≤ 𝒚𝒚 ≤ 𝟏𝟏 𝟎𝟎 ≤ 𝒙𝒙 ≤ 𝝅𝝅 

𝒚𝒚 = 𝒕𝒕𝒕𝒕𝒔𝒔𝒙𝒙 −
𝝅𝝅
𝟐𝟐 < 𝑥𝑥 <

𝝅𝝅
𝟐𝟐 R 

𝒚𝒚 = 𝐭𝐭𝐭𝐭𝐬𝐬−𝟏𝟏 𝒙𝒙 R −
𝝅𝝅
𝟐𝟐 < 𝑥𝑥 <

𝝅𝝅
𝟐𝟐 

𝒚𝒚 = 𝒄𝒄𝒐𝒐𝒕𝒕𝒙𝒙 𝟎𝟎 < 𝑥𝑥 < 𝑛𝑛 R 
𝒚𝒚 = 𝐜𝐜𝐜𝐜𝐭𝐭−𝟏𝟏 𝒙𝒙 R 𝟎𝟎 < 𝑥𝑥 < 𝑛𝑛 

𝒚𝒚 = 𝒔𝒔𝒔𝒔𝒄𝒄𝒙𝒙 [𝟎𝟎,𝝅𝝅],𝒙𝒙 ≠
𝝅𝝅
𝟐𝟐 𝒚𝒚 ≤ −𝟏𝟏 𝒐𝒐𝒐𝒐 𝒚𝒚 ≥ 𝟏𝟏 

𝒚𝒚 = 𝐬𝐬𝐬𝐬𝐜𝐜−𝟏𝟏 𝒙𝒙 𝒙𝒙 ≤ −𝟏𝟏 𝒐𝒐𝒐𝒐 𝒙𝒙 ≥ 𝟏𝟏 [𝟎𝟎,𝝅𝝅],𝒚𝒚 ≠
𝝅𝝅
𝟐𝟐 

𝒚𝒚 = 𝐜𝐜𝐬𝐬𝐜𝐜𝒙𝒙 �−
𝝅𝝅
𝟐𝟐 ,
𝝅𝝅
𝟐𝟐
� ,𝒙𝒙 ≠ 𝟎𝟎 𝒚𝒚 ≤ −𝟏𝟏 𝒐𝒐𝒐𝒐 𝒚𝒚 ≥ 𝟏𝟏 

𝒚𝒚 = 𝐜𝐜𝐬𝐬𝐜𝐜−𝟏𝟏 𝒙𝒙 𝒙𝒙 ≤ −𝟏𝟏 𝒐𝒐𝒐𝒐 𝒙𝒙 ≥ 𝟏𝟏 �−
𝝅𝝅
𝟐𝟐

,
𝝅𝝅
𝟐𝟐
� ,𝒚𝒚 ≠ 𝟎𝟎 
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