
2016/2017 LECT. 4 : THE DERIVATIVE 

 

 
1 

0.6 Continuity 

 

 

   Def : a fun. f(x) is said to be continuous  at  a  if it satisfy     

           1)   f (x) is defined at a 

                  2)            ( )          

                  3)             ( )     ( ) 

 

Ex: is the fun. f(x)=   ,
            

   
  

 
          

                                                                                         

1) f(4 )= 2(4)+3=11   define at 4       

2)             ( )              
  

 
             

     
           

 ( )      
      

(    )       

3)           ( )    ( )     

                                                           

                   Ex: where is the function  f(x) = 
    

       
                 

                   x
2
-5x+6=0         

                (x-2)(x-3)=0          

              x=2 and  x=3            

 

               ( )                                                  

                                                                

         

     Ex:  find the value of  k  that make the function. 

                          f (x)= {  
                

              
 continuous  at  x =2 

                               
       

 ( )   ( ) 

                              
         

      (  )        

                                4+k = 4k      3k = 4          
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                    Ex: find            *   (
     

    
)+  

                                                    
      

*   (
     

    
)+     *    

   
(
     

    
)+ 

                                                           [    
   

  
 
  

  
 
  

]              

                   Ex:  find            
      

       
 

                                                  
   

      

      
 
      

      
 

                                              
     (      )

       
  

                                              
       (      )

     
         

   (      )

    
   

   
   

 (      )

   
   

    
 ⁄

 
 

 
 

 

 

Chapter 1 

  

1.1 Differentiation 

               

                  Def.: Let y= f(x) be a function, then the derivative of  f  with respect to x is  

                          defined by 
  

  
  ́        

 (   )  ( )

 
 

 

 

Ex: use definition of derivative to find the derivative of  f(x) = x
2
         

                       
  

  
  ́        

 (   )  ( )

 
 

 =       
(   )    

 
 

      =       
            

 
 

 =       
 (    )

 
                

                 

 

 

                     Theorem: if f and g are differentiable functions at x and  k  is constant then: 
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1. 
 

  
( )    

2. 
 

  
( ( )   ( ))  

 

  
( ( ))  

 

  
( ( )) 

3. 
 

  
( ( )  ( ))      ( )  

 

  
 ( )   ( ) 

 

  
 ( )         

4. 
 

  
(  ( ))              

 

  
 ( ) 

5. 
 

  
(
 ( )

 ( )
)                 

 ( ) 
 

  
 ( )  ( ) 

 

  
 ( ) 

 ( ) 
                ( )         

6. 
 

  
(  )                                         

      

                    Higher Derivatives:       

         

              If f  is differentiable function at x then the higher derivatives define:            

                           )(xf
   

   
 

                           )(xf
   

   
  

                       ( )( )  
  ( )

   
          

  

Ex: Let    (
   

   
) (      )  find  

  

  
 . 

           
  

  
 (

   

   
) (       )  (      )

(   )   (   )  

(   ) 
 

                    
    

  
 (

   

   
) (       )  

 (      )

(   ) 
 

  

                Ex: Find  ]
2

[
6

o

o

d

d





 


 

                             
      

][
2

1 6





 o

o d

d
   

                             
      o

o
o

o 




 







2

]56[
]56[

2

1
   

                

              Ex: Find   
   

   
|
   

 
   

   
( ) where             
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|
   

      

         

            Ex: Find an equation for the line that is tangent to   (   )(   ) 

                          at the point where x=2. 

                           (   )(   )       

                          ́                       ́( )     

                         ( )    ( )           (     )  (    ) 

                        The equation of the line is      (    )   (    )          

                                                                         (  )  (  )(   )    

 

                                                                                    y = - 4 x + 5 

 

 

                      Derivatives of Trigonometric Functions: 

                  

                 1.   
 

  
(    )          

  

  
 

                 2.  
 

   
(    )        

  

  
  

                 3.  
 

    
(    )         

  

  
   

                 4.  
 

  
(    )          

  

  
   

                 5.  
 

  
(    )                

  

  
     

                 6.  
 

  
(    )               

  

  
  

 

           

         Ex: Find   ́( )  if   ( )  
         

       
 

                      ́( )   
(       ) (                            ) (        )(               )

(       ) 
 

                 The Chain rule: 
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1. If y = f(u) and u = g(x) then 
  

  
 

  

  
  
  

  
  

               

               Or                                        
  

  
   ́( ( )) ́( ) 

 

2.  If y = f (t) and x = g(t) then 
  

  
  

    ⁄

    ⁄
    

        

          Ex: Let y = u
10

  and  u = x
3
 +7x +1  , Find   

  

  
  in two ways.              

               1.        
  

  
          ,      

  

  
            

  

  
 

  

  
  
  

  
 

                                                                                       
  

  
 (     ) (     )   

                                                         
  

  
     (         )   (     )    

 

              2.  y =( x
3
 +7x +1)

10
       

  

  
     (         )   (     )    

           

    Ex: Let   y = t
2
 and   x = 5 t + 2  Find   

  

  
   

                         
  

  
      ,     

  

  
  = 5         

  

  
  

    ⁄

    ⁄
   

  

 
 

 

 
( 
   

 
 )  

 

 

              Implicit Differentiation: 

 

                            Ex: Find  
  

  
                          

                                            10 y 
  

  
  + cos y 

  

  
 = 2x 

                                            (10 y + cos y)  
  

  
   = 2x   

                                              
  

  
 

  

(            ) 
 

 

                   Ex: find   
  

 
  if         

 
     where  a , b are constants. 

                                       2      
  

 
 +2            

  

 
 

       

    
     


