
Inverse Trigonometric Functions 
 

Inverse Trigonometric Functions 

• Trigonometric functions are not one-one and onto in their usual natural domain. Hence, they are 
not invertible. 

They can be made one-one and onto (i.e., invertible) by restricting their domain. In this case, 
the 

• Range of the inverse of trigonometric function is the proper subset of the domain of that 
trigonometric function. 

• The branch of the inverse trigonometric function with the restricted range is called the Principal 
Value Branch. 

• There are 6 inverse trigonometric functions. They can be described as 

 

Trigonometric function y = sin x 

Inverse trigonometric 
function 

y = sin−1x 

Domain [−1, 1] 

Principal Value Branch 
(Range) 

 



 

 

Trigonometric function y = cos x 

Inverse trigonometric 
function 

y = cos−1x 

Domain [−1, 1] 

Principal Value Branch 
(Range) 

[0, π] 



 

 

Trigonometric function y = tan x 

Inverse trigonometric 
function 

y = tan−1x 

Domain R 

Principal Value Branch 
(Range) 

 



 

 

 

Trigonometric function y = cot x 

Inverse trigonometric 
function 

y = cot−1x 

    

Domain R 

Principal Value Branch 
(Range) 

(0, π) 



 

 

Trigonometric function y = sec x 

Inverse trigonometric 
function 

y = sec−1x 

Domain R − (−1, 1) 

Principal Value Branch 
(Range) 

 

 

Trigonometric function y = cosec x 

Inverse trigonometric 
function 

y = cosec−1x 

Domain R − (−1, 1) 

Principal Value Branch 
(Range) 

 



 

Solved Examples 

Example 1 

Find the principal value of . 

Solution: 

 

Accordingly,  

We know that the range of principal value branch of cos−1 is [0, π]. 

 

Thus, the principal value of . 

Example 2 



Find the value of . 

Solution: 

 

The range of the principal value branch of sin−1 is . 

 

The range of the principal value branch of cos−1 is [0, π]. 

 

The range of the principal value branch of tan−1 is . 

 

From (1), (2) and (3), we obtain 



 

 

Properties of Inverse Trigonometric Functions 

• Properties of sin−1x 

• y = sin−1 x ⇒ x = sin y 

• x = sin y ⇒ y = sin−1 x 

• sin (sin−1 x) = x 

• sin−1 (sin x) = x 

•  

• sin−1 (− x) = − sin−1x 

• Properties of cos−1x. 

• y = cos−1 x ⇒ x = cos y 

• x = cos y ⇒ y = cos−1 x 

• cos (cos−1 x) = x 

• cos−1 (cos x) = x 

•  

• cos−1 (− x) = π− cos−1x 

• Properties of tan−1x 



• x = tan y ⇒ y = tan−1 x 

• tan−1 (tan x) = x 

• tan (tan−1 x) = x 

•  

• tan−1 (− x) = − tan−1x 

• Properties of cot−1x. 

•  

• cot−1 (− x) = π− cot−1x 

• Properties of cosec−1x. 

•  

• cosec−1 (− x) = − cosec−1x 

• Properties of sec−1x. 

•  

• sec−1 (− x) = π− sec−1x 

•  

       

       



• To understand the proof of the formula ,   
  

•  

 

• To understand the proof of the formula of , 

•  

• To understand the proof of the formula  
 

•  

 

Solved Examples 

Example 1 

Solve the equation (tan−1 x)2 + (cot−1 x)2 = . 

Solution: 



 

 

Let tan−1 x = y 

 

The principal value branch of tan−1 x is . 

 

Example 2 



If , x > 0, then prove that . 

Solution: 

 

 


