
Derivatives of Standard Functions

Power Function              

     (whenever the    
          formulas make
             sense)
 or alternate notation   

 

_____________________________________________________________

Derivatives of “Combinations”of Standard Functions
  a constant

     and  differentiable functions

Constant multiple rule or           
 



Sum Rule             

    or    
  

  

Difference Rule             

    or    
  

  



Q1:  is on the graph of   Find the         
  normal

line to the graph at .  (  The  is the linenormal line
perpendicular to the tangent line at the point.)
A)     
B)     



C)     
D)      
E)      





  

   
 

 
 

 lim lim  

      lim
   

    lim lim 
   

 
  

For  and        estimate lim
 




           
 

 

   1           1            2
       0.5     0.82843      1.4641
       0.1     0.71773      1.1612
     0.01     0.69556      1.1047
     0.001     0.69339      1.0992
       
          

       
         
       
 .001    0.69291       1.098 
   0.01     0.69075      1.0926
     0.1     0.66967      1.0404
    0.5     0.58579      0.8453
      1         0.5     0.66667



Derivatives of Standard Functions
     

Power Function           (whenever the    
           formulas make
               sense)
 or alternate notation   

 

_________________________________________________
Exponential Functions       
               

 or alternate notation     
 

          

            constant
                  
                  depends on 
      exact formula after a few more
      lectures) 
  Approximations (for now)
                 
                 



     
Q2:          

  .  Find  

A) 
B) 
C) 
D) 
E) 



              
  

e    

             
  so        



Throughout the rules below, assume and  are 
differentiable.
Product Rule          

Why?       lim




  TRICK
   
 lim

 


       

lim
 

        

 lim lim 
    

    
lim lim 

 
    

         lim
 

 

       



Alternate notation:      
       

      



Reciprocal Rule   


   



 assuming

                  
Why?   
 


   lim lim lim  


    

  
   

 

      lim lim 


  
 

  lim lim 


    


        
 

  





Alternate notation:  
  

( ) assuming 


           



Quotient Rule        
 

   
  

      assuming    
Why? The Quotient Rule is true because of the product and
reciprocal rules:
      

 
   

          


  


           





 


        
 
 

 

        


 


 Alternate notation:  
  

 ( ) assuming  
 

             



Example  What is  ?      


 .  

A) 
B) 
C) 
D) 
E) 

Method 1  ( )  simplify a bit first    
       

 :  By the product rule                    
 

                
  

           anything more is just algebra to try to make the
           answer a bit neater)
           

  
  
  

            
 

  
 

  or by the quotient rule:     


    


   
                 


 
    



              


    


              


    


            


   
    


 





Example




