








Section 5.4 - Inverse Trigonometry 
 
We have not yet studied the graphs of the sine and cosine functions, but we are going to 
take a quick look at them before we cover inverse trigonometry. 
 
 
Here’s the graph of . 

 
The function is a periodic function.  That means that the functions repeats its values in 
regular intervals, which we call the period.    
 
Is it one to one?  
 
 
If the function is not one-to-one, we run into problems when we consider the inverse of 
the function.  What we want to do with the sine function is to restrict the values for sine.  
When we make a careful restriction, we can get something that IS one-to-one. 
 

If we limit the function to the interval , the graph will look like this: 

 
 
       Restricted Sine function 

        Domain:  

 
        Range:   
 
 
 
On this limited interval, we have a one-to-one function. 
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Let’s do the same thing with .  Here’s the graph of . 
 

 
It’s also not one-to-one.  If we limit the function to the interval , however, the 
function IS one-to-one.   
 
 
Here’s the graph of the restricted cosine function. 
 

 
Restricted Cosine function 

        Domain:  
 
        Range:   
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Here’s the graph of .  Is it one-to-one? 

 
If we restrict the function to the interval , then the restricted function IS one-to-

one. 
 

 
Restricted Tangent function 

        Domain:  

 
        Range:   
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We now want to evaluate inverse trig functions.  With these problems, instead of giving 
you the angle and asking you for the value, I’ll give you the value and ask you what angle 
gives you that value. 
 
Important: When we covered the unit circle, we saw that there were two angles that had 
the same value for most of our angles.  With inverse trig, we can’t have that.  We need a 
unique answer, because of our need for 1-to-1 functions.  We’ll have one quadrant in 
which the values are positive and one quadrant where the values are negative.  The 
restricted graphs we looked at can help us know where these values lie.  We’ll only state 
the values that lie in these intervals (same as the intervals for our graphs): 
 
 
 
 
Restricted Sine function    Inverse Sine Function: 

Domain: ,
2 2
π π −  

     Domain: [ ]1,1−  

Range:  [ ]1,1−      Range:  ,
2 2
π π −  

  (quadrants 1 and 4)   

 
     Notation: )(sin 1 x−  or )arcsin(x  

 
 
 
 
 
 
 
 

Example: 11 1sin sin
6 2 2 6
π π−   = → =   
   
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Restricted Cosine function    Inverse Cosine Function: 
 
Domain: [ ]0,π      Domain: [ ]1,1−  
 
Range:  [ ]1,1−      Range:  [ ]0,π     (quadrants 1 and 2) 
    

Notation: )(cos 1 x−  or )arccos(x  
 
 
 
 
 
 
 
 
 
 

Example: 12 2cos cos
4 2 2 4
π π−    = → =       

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Restricted Tangent function    Inverse Tangent Function: 
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Domain: ,
2 2
π π − 

 
     Domain: ( ),−∞ ∞  

 

Range:  ( ),−∞ ∞      Range: ,
2 2
π π− 

 
 

 (quadrants 1 and 4) 

 
        Notation: )(tan 1 x−  or )arctan(x  
 
 
 
 
 
 
 
 
 
 
 
 
 

Example: ( )1tan 1 tan 1
4 4
π π−  = → = 
 

 

 
 
 
 
 
 
Note: We always give inverse trig angles in radians.   
 
 
 
 
 
 
 
 
 
 
 
Example 1:  Compute each of the following: 
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a)  1 1sin
2

−  
 
 

 

 
 
b)  ( )1tan 3−  
 
 
 
c) arccos(0) =  
 
 
 

d) 1 2sin
2

−  
−  
 

. 

 
 
 
 

e) 1 1sin
2

−  − 
 

 

 
 
 

f)  






 −−

2
3cos 1 . 

 
 
 
 
 
 
g)  arctan( 1).−  
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h) ).2(sec 1−  
 
 
 
 
 
 
i)  )0(csc 1−  
 
 
 
 
 
 
 
 
 
 
 
NOTE: Domains of inverse trig functions: 
 

)(sin)( 1 xxf −= ;           [-1,1] 
 

)(cos)( 1 xxf −=  ;     [-1,1] 
 

)(tan)( 1 xxf −= ;   ),( ∞−∞  
 

)(cot)( 1 xxf −= ;         ),( ∞−∞  
 

)(sec)( 1 xxf −=  ; ),1[]1,( ∞∪−∞  
 

)(csc)( 1 xxf −= ;   ),1[]1,( ∞∪−∞  
 
For example; )2(sin 1−  or  ( )2cos 1−  are not defined.  
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Example 2:  Find the exact value:  1 7sin sin .
6
π−   

    
 

 
 
 
 
 
 
 
 
 

Example 3:  Find the exact value:  1 4cos cos .
3
π−   

    
 

 
 
 
 
 
 
 
 
 

Example 4:  Find the exact value:  1 3tan tan .
4
π−   

    
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Note:  If a trigonometric function and its inverse are composed, then we have a shortcut. 
However, we need to be careful about giving an answer that is in the range of the inverse 
trig function. 
 

( )[ ] θθ =− coscos 1    if ],0[ πθ ∈  
 

( )[ ] θθ =− sinsin 1    if 



−∈

2
,

2
ππθ  

 

( )[ ] θθ =− tantan 1    if 





−∈

2
,

2
ππθ  

 
 
 
 
 
Examples: 
 

88
sinsin 1 ππ

=













−     but   

8
7

8
7sinsin 1 ππ

≠













−  

 
 

88
coscos 1 ππ

=













−     but   

8
9

8
9coscos 1 ππ

≠













−  

 
 

88
tantan 1 ππ

=













−     but   

8
7

8
7tantan 1 ππ

≠













−  
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Example 5:  Find the exact value:  1 1cos cos .
6

−  
    

 

 
 
 
 
 
 
 
 
 
 
 
If the inverse trig function is the inner function, then our job is easier.  
 

( ) xx =− ]cos[cos 1    for any number x such that  11 ≤≤− x .    
( ) xx =− ]sin[sin 1    for any number x such that  11 ≤≤− x .    
( ) xx =− ]tan[tan 1    for any number x. 

 
 
Examples: 
 

5
1

5
1sinsin 1 =













−     

 
 

7
2

7
2coscos 1 −=













−−      

 
 

4
1]

4
1tan[tan 1 =





−   

 
 
 ( ) 5]5tan[tan 1 =−  . 
 
 
 
 

 11 



 

Example 6:  Find the exact value:  .
13
5sincos 1















−  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Example 7:  Find the exact value:  1 2tan cos .
5

−  −    
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