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Section 5.4a 
Inverse Trigonometric Functions 

 
We now want to evaluate inverse trig functions.  With these problems, instead of giving you the 
angle and asking you for the value, you’ll be given the value and ask be asked what angle gives 
you that value; however, we have some restrictions. 
 
Recall the that for an inverse (one-to-one) function, its graph must pass the horizontal line test. 
 
Let’s begin with sine. 
 
The function sin(x) is graphed below.  Notice that this graph does not pass the horizontal line 
test; therefore, it does not have an inverse. 
 

 
 
 

Restricted Sine Function and It’s Inverse 

However, if we restrict it from 
2


x  to 

2


x  then we have created the “Restricted” sine 

function and it’s one-to-one. 
 

 
 
 
Since the restricted sine function is one-to-one, it has an inverse )arcsin()(sin)( 1 xxxf   .   
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Let’s work through a couple of problems.   
 
Remember, we are given the “answer” and are asked to find the angle that gives us that answer, 
BUT we have some restrictions. 
 
The restrictions when working with arcsine are:   

,
2 2

  
  

 which are angles from QUADRANTS 1 AND 4. 

    
 
 
 

Example 1:  Compute 1 1
sin

2
  
 
 

.    Example 2:  Compute 1 2
sin

2
  

  
 

. 
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Restricted Cosine Function and It’s Inverse 
 
The function cos(x) is graphed below.  Notice that this graph does not pass the horizontal line 
test; therefore, it does not have an inverse. 
 

 
 
However, if we restrict it from 0x  to x  then we have created the “Restricted” cosine 
function and it’s one-to-one. 
 

 
Since the restricted cosine function is one-to-one, it has an inverse )arccos()(cos)( 1 xxxf   .   
 

 
 
 
 
 
 
 
 
 

Domain:   ,0   
 
Range:  [-1, 1] 

Domain:  [-1, 1] 
 
 
Range:   ,0   
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The restrictions when working with arccosine are:   

 0,  which are angles from QUADRANTS 1 AND 2. 

    
 
 
 

Example 3:  Compute 









2

2
cos 1 .    Example 4:  Compute  0cos 1 . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Section 5.4a – The Inverse Trigonometric Functions 5

Restricted Tangent Function and It’s Inverse 
 
The function tan(x) is graphed below.  Notice that this graph does not pass the horizontal line 
test; therefore, it does not have an inverse. 
   

 
 

However, if we restrict it from 
2


x  to 

2


x  then we have created the “Restricted” 

tangent function and it’s one-to-one. 
 

 
 
 
Since the restricted tangent function is one-to-one, it has an inverse )arctan()(tan)( 1 xxxf   .   
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The restrictions when working with arctangent are:   

,
2 2

  
 
 

 which are angles from QUADRANTS 1 AND 4. 

    
 
 
 

Example 5:  Compute arctan( 1).     Example 6:  Compute  1tan 3 .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   


