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 كتابي 

D A B D 

 كتابي  كتابي  كتابي  كتابي 

𝟒𝟒 + 𝒚𝒚𝟐𝟐 = 𝟓𝟓𝒚𝒚 𝒚𝒚𝟐𝟐 − 𝟓𝟓𝒚𝒚 + 𝟒𝟒 = 𝟎𝟎 

(𝒚𝒚 − 𝟏𝟏) (𝒚𝒚 − 𝟒𝟒) = 𝟎𝟎 

𝑨𝑨 = � �𝟓𝟓𝒚𝒚 − (𝟒𝟒 + 𝒚𝒚𝟐𝟐)� 
𝒚𝒚=𝟒𝟒
𝒚𝒚=𝟏𝟏 𝒅𝒅𝒚𝒚 = � 𝟓𝟓𝒚𝒚 − 𝟒𝟒 − 𝒚𝒚𝟐𝟐 

𝟒𝟒
𝟏𝟏    𝒅𝒅𝒚𝒚 

=  
𝟓𝟓𝟐𝟐𝒚𝒚𝟐𝟐 − 𝟒𝟒𝒚𝒚 − 𝟏𝟏𝟑𝟑𝒚𝒚𝟑𝟑 =

𝟐𝟐𝟐𝟐𝟔𝟔 =
𝟗𝟗𝟐𝟐 

𝒚𝒚 = 𝟏𝟏 𝒚𝒚 =  حدود التكامل 𝟒𝟒

16 

𝟒𝟒 

𝟏𝟏 

17 A  حول𝒙𝒙 = 𝟐𝟐 

𝒚𝒚 = 𝒙𝒙𝟐𝟐 𝒙𝒙 = �𝒚𝒚 

𝒅𝒅𝒚𝒚  ,  ⇒  نحول 

𝒓𝒓𝒐𝒐 = 𝟐𝟐 − �𝒚𝒚       

𝑽𝑽(𝒚𝒚) = 𝝅𝝅� �𝟐𝟐 − �𝒚𝒚 �𝟐𝟐  
𝟏𝟏
𝟎𝟎 𝒅𝒅𝒚𝒚 − 𝝅𝝅� 𝟏𝟏𝟏𝟏𝟎𝟎   𝒅𝒅𝒚𝒚 =

𝟓𝟓𝝅𝝅𝟔𝟔  

B  حول𝒚𝒚 = 𝟏𝟏 

𝒅𝒅𝒙𝒙 , ,, 𝒓𝒓𝒐𝒐 = 𝟏𝟏        

𝑽𝑽(𝒙𝒙) = 𝝅𝝅� (𝟏𝟏𝟐𝟐 − (𝟏𝟏 − 𝒙𝒙𝟐𝟐)𝟐𝟐)
𝟏𝟏
𝟎𝟎    𝒅𝒅𝒙𝒙 =

𝟐𝟐𝝅𝝅𝟏𝟏𝟓𝟓 

𝒙𝒙 = 𝟐𝟐 

  𝒓𝒓𝒊𝒊 = 𝟐𝟐 − 𝟏𝟏 = 𝟏𝟏 

 𝒓𝒓𝒊𝒊 = 𝟏𝟏 − 𝒙𝒙𝟐𝟐 
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18 𝑺𝑺 = � �𝟏𝟏 + �𝒅𝒅𝒚𝒚𝒅𝒅𝒙𝒙�𝟐𝟐   
𝟐𝟐𝟎𝟎
−𝟐𝟐𝟎𝟎    𝒅𝒅𝒙𝒙 

𝒚𝒚′ = �𝟏𝟏𝟐𝟐𝒆𝒆 𝒙𝒙𝟐𝟐𝟎𝟎 − 𝟏𝟏𝟐𝟐𝒆𝒆− 𝒙𝒙𝟐𝟐𝟎𝟎� 
(𝒚𝒚′)𝟐𝟐 + 𝟏𝟏 =

𝟏𝟏𝟒𝟒𝒆𝒆 𝒙𝒙𝟏𝟏𝟎𝟎 − 𝟏𝟏𝟐𝟐 +
𝟏𝟏𝟒𝟒𝒆𝒆− 𝒙𝒙𝟏𝟏𝟎𝟎 + 𝟏𝟏 

=
𝟏𝟏𝟒𝟒�𝒆𝒆 𝒙𝒙𝟏𝟏𝟎𝟎 + 𝟐𝟐 + 𝒆𝒆− 𝒙𝒙𝟏𝟏𝟎𝟎� 

(𝒚𝒚′)𝟐𝟐 + 𝟏𝟏 =
𝟏𝟏𝟒𝟒�𝒆𝒆 𝒙𝒙𝟐𝟐𝟎𝟎 + 𝒆𝒆− 𝒙𝒙𝟐𝟐𝟎𝟎�𝟐𝟐 

𝑺𝑺 = � �  
𝟏𝟏𝟒𝟒�𝒆𝒆 𝒙𝒙𝟐𝟐𝟎𝟎 + 𝒆𝒆− 𝒙𝒙𝟐𝟐𝟎𝟎�𝟐𝟐   

𝟐𝟐𝟎𝟎
−𝟐𝟐𝟎𝟎    𝒅𝒅𝒙𝒙 = 𝟐𝟐�   

𝟏𝟏𝟐𝟐𝟐𝟐𝟎𝟎
𝟎𝟎 �𝒆𝒆 𝒙𝒙𝟐𝟐𝟎𝟎 + 𝒆𝒆− 𝒙𝒙𝟐𝟐𝟎𝟎�    𝒅𝒅𝒙𝒙 

𝑺𝑺 =  𝟐𝟐𝟎𝟎𝒆𝒆 𝒙𝒙𝟐𝟐𝟎𝟎 + (−𝟐𝟐𝟎𝟎)𝒆𝒆− 𝒙𝒙𝟐𝟐𝟎𝟎  =  𝟐𝟐𝟎𝟎𝒆𝒆 − 𝟐𝟐𝟎𝟎𝒆𝒆−𝟏𝟏 = 𝟐𝟐𝟎𝟎(𝒆𝒆 − 𝒆𝒆−𝟏𝟏) = 𝟒𝟒𝟐𝟐.𝟎𝟎𝟎𝟎𝟎𝟎 𝒎𝒎 

 القانون 

 من التماثل 

𝒔𝒔𝒔𝒔𝒔𝒔 = 𝒚𝒚(𝟐𝟐𝟎𝟎) − 𝒚𝒚(𝟎𝟎) = 𝟑𝟑𝟎𝟎.𝟎𝟎𝟔𝟔 − 𝟐𝟐𝟎𝟎 = 𝟏𝟏𝟎𝟎.𝟎𝟎𝟔𝟔 𝒎𝒎 

19 

A 

B 

�𝐥𝐥𝐥𝐥(𝒙𝒙 + 𝟏𝟏)    𝒅𝒅𝒙𝒙 

= 𝒙𝒙 𝐥𝐥𝐥𝐥(𝒙𝒙 + 𝟏𝟏) −� 𝒙𝒙𝒙𝒙 + 𝟏𝟏   𝒅𝒅𝒙𝒙 

= 𝒙𝒙 𝐥𝐥𝐥𝐥(𝒙𝒙 + 𝟏𝟏) −�𝒙𝒙 + 𝟏𝟏   − 𝟏𝟏𝒙𝒙 + 𝟏𝟏    𝒅𝒅𝒙𝒙 

= 𝒙𝒙 𝐥𝐥𝐥𝐥(𝒙𝒙 + 𝟏𝟏) − ��𝟏𝟏  𝒅𝒅𝒙𝒙 − � 𝟏𝟏𝟏𝟏 + 𝒙𝒙   𝒅𝒅𝒙𝒙� 
= 𝒙𝒙 𝐥𝐥𝐥𝐥(𝒙𝒙 + 𝟏𝟏) − (𝒙𝒙 − 𝐥𝐥𝐥𝐥|𝟏𝟏 + 𝒙𝒙|) + 𝒄𝒄 

𝒖𝒖 = 𝐥𝐥𝐥𝐥(𝒙𝒙 + 𝟏𝟏)   , 𝒅𝒅𝒅𝒅 = 𝟏𝟏 𝒅𝒅𝒙𝒙 𝒅𝒅𝒖𝒖 =
𝒅𝒅𝒙𝒙𝒙𝒙+𝟏𝟏       , 𝒅𝒅 = 𝒙𝒙 

= 𝒙𝒙 𝐥𝐥𝐥𝐥(𝒙𝒙 + 𝟏𝟏) − 𝒙𝒙 + 𝐥𝐥𝐥𝐥|𝟏𝟏 + 𝒙𝒙| + 𝒄𝒄 
20 ��𝟏𝟏 − 𝒙𝒙𝟐𝟐    𝒅𝒅𝒙𝒙 

�𝒄𝒄𝒐𝒐𝒔𝒔 𝜽𝜽  𝒄𝒄𝒐𝒐𝒔𝒔 𝜽𝜽    𝒅𝒅𝜽𝜽 = �𝒄𝒄𝒐𝒐𝒔𝒔𝟐𝟐𝜽𝜽   𝒅𝒅𝜽𝜽 

=
𝟏𝟏𝟐𝟐�𝟏𝟏 + 𝒄𝒄𝒐𝒐𝒔𝒔(𝟐𝟐𝜽𝜽)    𝒅𝒅𝜽𝜽 =

𝟏𝟏𝟐𝟐 �𝜽𝜽 +
𝒔𝒔𝒊𝒊𝒔𝒔 𝟐𝟐𝜽𝜽𝟐𝟐 � + 𝒄𝒄 

=
𝟏𝟏𝟐𝟐𝜽𝜽 +

𝟏𝟏𝟒𝟒𝒔𝒔𝒊𝒊𝒔𝒔 𝟐𝟐𝜽𝜽 + 𝒄𝒄 =
𝟏𝟏𝟐𝟐 𝐬𝐬𝐬𝐬𝐥𝐥−𝟏𝟏 𝒙𝒙 +

𝟏𝟏𝟒𝟒 (𝟐𝟐) 𝒔𝒔𝒊𝒊𝒔𝒔 𝜽𝜽 𝒄𝒄𝒐𝒐𝒔𝒔 𝜽𝜽 + 𝒄𝒄 
=
𝟏𝟏𝟐𝟐 𝐬𝐬𝐬𝐬𝐥𝐥−𝟏𝟏 𝒙𝒙 +

𝟏𝟏𝟐𝟐  𝒙𝒙�𝟏𝟏 − 𝒙𝒙𝟐𝟐 + 𝒄𝒄 

𝒙𝒙 = 𝒔𝒔𝒊𝒊𝒔𝒔 𝜽𝜽 𝒅𝒅𝒙𝒙 = 𝒄𝒄𝒐𝒐𝒔𝒔 𝜽𝜽  𝒅𝒅𝜽𝜽 

𝒙𝒙 

√𝟏𝟏 − 𝒙𝒙𝟐𝟐  

𝟏𝟏 

   𝜽𝜽 

𝟐𝟐𝟎𝟎 𝟎𝟎 

 ⟸نحصل على    -1+ وطرح 1بإضافة    

√𝟏𝟏 − 𝒙𝒙𝟐𝟐 = √𝟏𝟏 − 𝒔𝒔𝒊𝒊𝒔𝒔𝟐𝟐𝜽𝜽 =  √𝒄𝒄𝒐𝒐𝒔𝒔𝟐𝟐𝜽𝜽 = 𝒄𝒄𝒐𝒐𝒔𝒔 𝜽𝜽  

𝒔𝒔𝒊𝒊𝒔𝒔 𝜽𝜽 =
𝒙𝒙𝟏𝟏  


