
 
MATH 1080 NOTES 
8.3 Inverse Trigonometric Functions 
 
 
 
 
 
 
 

FUNCTION GRAPH DOMAIN RANGE 

 
 

𝐲 = 𝐬𝐢𝐧 𝒙 

    

 
 

 
 

(−∞, ∞) 
 

 

 
−1 ≤ 𝑦 ≤ 1 

 
 
 

𝐲 = 𝐚𝐫𝐜𝐬𝐢𝐧 𝒙 
 
 
 
 

 

 
 

 
 
 
 

−1 ≤ 𝑥 ≤ 1 

 
 
 
 

(−∞, ∞) 
 

 

FUNCTION GRAPH DOMAIN RANGE 

 
 

𝐲 = 𝐜𝐨𝐬 𝒙 

 

 

 
 

     
(−∞, ∞) 

 
 
 
 

 
 

 
−1 ≤ 𝑦 ≤ 1 

 
 
 

𝐲 = 𝐚𝐫𝐜𝐜𝐨𝐬 𝒙 
 
 
 
 

    

          

 
 
 
 

−1 ≤ 𝑥 ≤ 1 

 
 
 
 

(−∞, ∞) 
 

 

Objectives:  Understand and use inverse sine, cosine, and tangent functions. 
                       Find exact values of expressions using the inverse sine, cosine, and tangent functions. 
                       Use a calculator to evaluate inverse trigonometric functions. 
                       Find exact values of composite functions using inverse trigonometric functions. 
          
                        



 
 
 

FUNCTION GRAPH DOMAIN RANGE 

 
 

𝐲 = 𝐭𝐚𝐧 𝒙 

 

 

 

 
 

All real numbers 

except 
𝜋

2
𝑛, 

where n is an odd 
integer 

 

 
 

 
 

(−∞, ∞) 

 
 
 

𝐲 = 𝐚𝐫𝐜𝐭𝐚𝐧 𝒙 
 
 
 
 

          

 

 
 
 
 

(−∞, ∞) 

 
 

 
All real numbers 

except 
𝜋

2
𝑛, 

where n is an odd 
integer 

 

 

NOTE:   None of the inverses of the trigonometric functions are functions. 
 
In order for the inverse to represent a function, we must restrict the domain of the given function. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Example 1 Evaluate each of the following in radians. 
 
 

a.  𝑠𝑖𝑛−1 (
1

2
) 

 
 
 
 
 
 

b.    𝑠𝑖𝑛−1 (−
√2

2
) 

 
 
 
 
 
 
 

c.   𝑐𝑜𝑠−1 (−
√3

2
) 

 
 
 
 
 
 
 
 

d.  𝑡𝑎𝑛−1 (−
√3

3
) 

 
 
 
 
 
 
 
 
Example 2 Evaluate the radian and degree measurement of each using a calculator.   
                    Round to the nearest hundredth. 

 
a.  𝑠𝑖𝑛−1(0.97) 
 
 
b.  𝑐𝑜𝑠−1(−0.4) 
 
 
c.  𝑡𝑎𝑛−1(4) 

 



 
 
Example 3 Evaluate each of the following with exact values. 

 
 

a.  𝑠𝑖𝑛−1 (sin (
𝜋

3
)) 

 

 
 
 
 
 

b.  𝑠𝑖𝑛−1 (sin (
2𝜋

3
)) 

 
 
 
 
 
 

c.   𝑐𝑜𝑠−1 (𝑠𝑖𝑛 (
𝜋

2
)) 

 
 
 
 
 
 
 
 

d.  𝑡𝑎𝑛−1 (𝑠𝑖𝑛 (
𝜋

2
)) 

 
 
 
 
 
 
 
 

e.  𝑐𝑜𝑠−1 (𝑠𝑖𝑛 (−
11𝜋

4
)) 

 

 
 
 
 
 
 
 



 
 
Example 4 Evaluate each of the following with exact values. 

 

a.  𝑠𝑖𝑛 (𝑐𝑜𝑠−1 (
4

5
)) 

 
 
 
 
 
 
 
 
 

b.   𝑐𝑜𝑠 (𝑡𝑎𝑛−1 (
5

12
)) 

 
 
 
 
 
 
 
 
 

c.  𝑠𝑖𝑛 (𝑡𝑎𝑛−1 (
7

4
)) 

 
 
 
 
 
 
 
 
 
 

d.   𝑐𝑜𝑠 (𝑠𝑖𝑛−1 (− 
7

9
)) 


