
A function F is called an antiderivative of f on an interval I if F'(x)=f(x) for all x 
in the interval I. 
To put it simply: we're doing the reverse of differentiation. 

Example: 
             
When we differentiate using the power rule, we subtract 1 from the exponent. So 
when we antidifferentiate, we must add one to the exponent.
        

AND when we differentiate, we multiply by the derivative in the exponent: in this 
case, the exponent is 3. So when we antidifferentiate, we divide by the derivative 
of the exponent, like this:

 
  

 
   

We've discovered that the anti-derivative of                  
  

 
  .

BUT, F(x) can also technically be 
  

 
    or 

  

 
     . So, we need to add a constant 

value C to our expression.

     
  

 
                             

Theorem If F is an antiderivative of f on I, then every function F(x)+C is also an 
antiderivative of f on I. 

           
Guess:               
Test:                          

1.
Example: 

     
 

 
  2.

            
BUT     is defined on all real numbers except for 0 and      is only 
defined for positive x values.
So: 

if               
 

  
        

 

 
 

New rule:            
 

 
 

So the antiderivative of 
 

 
   is           

Table of antiderivatives: 

function particular 
antiderivative
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        1.

     
   

 
     

(test:       
 

 
            )

             2.

     
        

 
          

Find all antiderivatives of:3.

             
  
       

 
        

Approach: break up sum; find antiderivative of        first:
             ________

Rewrite  
        

 
      as  

    

 
   

   

 
      

 

 
     

               
 

 
  

 

 
     

(Just add C at the end instead of adding C1, C2, C3, etc. in every step (C=C1+C2

+C3)

             
 

    
      4.

                       

Examples: 

Antiderivative of      
     

     
     5.

First: spot that       is the derivative of      !
So we try: 
                  
test:

      
 

     
                 

 
     

     
       

Application to physics
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Example:
Given            find     at time     .
                                               .
                  

In order to determine C, we need more information. Usually we're given the initial 

value of C. For example, say       
 

 
  

Now with this information, we can specify a particular antiderivative (compute a 
value for C) 

                     
 

 
  

So,                is a particular antiderivative. 

Now,                             
 

 
  

Logarithmic Differentiation
(New technique for differentiating)

ex. Differentiate      
 
 
 
  
      
     

 

       
        

Instead, take the ln of both sides: 

          
 
 
 
        

       
 

       
            

    
  

 
             

       
             

…

 
 

 
      

 

 
                    

now use implicit differentiation: 
 

    
           

 

  
    

 

 
   

 

    
           

 

    
         

           
 

  
    

 

    
       

  

    
       

      
 
 
 
        

       
 

       
            

 

  
    

 

    
       

  

    
       

We could have used the quotient rule, but sometimes this is the only way that works. 

Example

        
   

               
   
 

           
        

implicit differentiation
 

    
          

 

   
               

     
 

 
   

express            
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