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Area between two curves: 

 

a. If  f (x)   ( )                         ∫ [  ( )    ( )]   
 

 
   

 

b. If    f (y)   ( )                        ∫ [(  ( )   ( )]   
 

 
 

 

Ex  / Find the area of the region enclosed between the curves                                              
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Ex / Find the area of the region enclosed between the curves  

                                                           

 xy   

 

  

  𝑥  𝑥          

 ( x + 2 )( x – 3 ) =0 

     ⇓         ⇓         

x = -2      x = 3 

   ⇓            

Check  x = 0 
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Method (2) 
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       𝑦  𝑦               𝑦   𝑦       

                         (𝑦   )(𝑦   )     
                             ⇓              ⇓        
                          Y=-1          y=2      
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Ex / find the area of the region enclosed between the curves 
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Ex / Find the area bounded by  y =                    from x = 0 

        to        Sketch the region)   

 

    A =               

    ∫ (            )      ∫ (           )     ∫ (            )    
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   𝒚𝟐   𝒙      𝒚  𝒙  𝟔    

⇓              ⇓  

          𝑥   𝑦     x = y+6     

y=sin x  

 سهى

y=cos x  

 سهى
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Ex / Find the area of the region enclosed between the curves 
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Ex:  Find k  that divide the  area between            and     y  = 9   into   

two equal  parts  .                        √   

 
  to be equal parts              
             ∫ [√   (   √  )]       ∫ [√    (   √ )]  

 

 

 

      
 

                                        ∫ √       ∫ √    
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Y=x 

 

Y=4x 

 

Y=-x+2 

 

           𝑦   𝑦  
               𝑥    

    
𝑦𝑖𝑒𝑙𝑑𝑠
→     𝑥 =  

   
 

Y = K 

Y = 9 

       𝑦   𝑦   

      𝑥  𝑥 
𝑦𝑖𝑒𝑙𝑑𝑠
→     𝑥 = 0  
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                                   27 = 2         
                             27/2 =           (     )          

 

 

 

                                                     2.3 -Volumes 

 

 

 

a. Volumes by Disks                      ∫   ( ( )) 
 

 
     

 
Ex/  Find the volume of the solid obtained when the region under the curve   

   √   over the interval  [   ] is revolved about the               

   ∫   ( ( )) 
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Y=√𝑥 
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b. Volumes by washers: 

 

    ∫   *( ( ))  ( ( ))
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Ex: find the volume generated by revolving the area enclosed by    

                                             

 

                         

                     
         By washer method 
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   𝑥  𝑥       
(𝑥   ) (𝑥   )    

      ⇓           ⇓ 
 𝑥           𝑥    
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Ex/ Find the volume of solid generated by revolving the region   

enclosed by        and               1- about  the x-axis   

                                                              2- about the Line    y = -1 . 

 

1-  about  the                              √   
                             

                    √          

 

         By washer method  
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2- about  the  line       y  =  -1   
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              𝑥  𝑥     
         𝑥 (𝑥   )     
        ⇓        ⇓ 
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             𝑥    𝑥        

 

𝑉   ∫𝜋 [𝑓(𝑥)   (  )]      [𝑔(𝑥)   (  )] 𝑑𝑥 

𝑏

𝑎

 

       𝜋 ∫[𝑥    √𝑥     𝑥    𝑥   ]

 

 

 𝑑𝑥 
        ∫ 𝜋 [( √𝑥    ]   ( 𝑥    ) ]

 

 
 𝑑𝑥  
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Ex / Find the volume of the solid generated when the region enclosed by  

  √     ,      √      and       is revolved about the       . 
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c. Volume by Cylindrical shells:  

    

   ∫           ( )     

 

 

 

Ex / Find the volume of the solid generated when the region enclosed 

by     √   over [1,4] is revolved about the y-axis.  
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Ex / use cylindrical shell method to find the volume of the solid generated 

when the region in the first quadrant enclosed by  
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Ex / use cylindrical shell to find the volume of the solid generated when   the 

region under                          [   ]                       
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Ex / use cylndrical shells method to find the volume of the solid ge 

nerated  when the region is enclosed by                   is 

revolved  1.about the line  y = 1 ,    2. about the line  y = -1   
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Note : about     y = -1  

 

       ∫     [  (  )] [ ( )    ( )]

 

 

     

          ∫ [   ]
 

 
 [√ 
    ] dy 

          ∫ [           ]        [
 
 
 

 

 

  
 
 
 

 

 

 
 
]
 
      *

 

 
  

 

 
+

 

 
     

  
     

 

0.2 0.4 0.6 0.8 1.0
x value

3

2

1

1

y value

Y= -1 


