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  �,9	I ا��ر	ن ا�ول
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  �,9	I ا��ر	ن ا=��س
           

I.   


ن  -أ )1��x ∈ℝ  : 

)�د��� :                         )( ) 2 22 1 1 2 2 1 2 1x x x x x x x+ − = − + − = − −   

)إذن :     )( )22 1 2 1 1x x x x− − = + %ل   −x  ن�ℝ  

  

   -ب


ن ���] [0,x ∈ +∞ : 

)�د��� :  ) ( )
2

2 1 2 1
' ln ' 2 1

x x
g x x x x x

x x

− −= − − = − − =  

)إذن :       )
22 1

'
x x

g x
x

− 
ل =−�x  ن�] [0,+∞  

)�د��� :  � )( )22 1 2 1 1x x x x− − = + )إذن    − ) ( )( )2 1 1
'

x x
g x

x

+ −
= 

0xو�د���  إذن :    <
2 1

0
x

x

+ )و ��� إ��رة   < )'g x   إ��رة 1xھ −  

  

� ا��$�ل  •��] ) : �د���  0,1[ )' 0g x  ���;g ��5إذن ≥

� ا��$�ل  •��[ ) : �د���  ∞+,1] )' 0g x  �زا�د�� gإذن  ≤

��5 ���  �gد���  )2;���] ]0,1  �]و �زا�د�� �� [1,+∞ 

)إذن  )1g  ا�-��� ا�د�و�� ��دا�� �  gھ��] [0,+∞  

[إذن :  [( ) ( ) ( )0, 1x g x g∀ ∈ +∞ ≥  

[إذن :  [( ) ( )0, 0x g x∀ ∈ +∞ ≥  

  

II.   

) -أ )1 ) ( )22

0 0
lim lim 1 ln
x x

f x x x
+ +→ →

= − − = −∞ 

=ن :      
( )

2

0

2

0

lim 1 1

lim ln

x

x

x

x

+

+

→

→

 − = −



− = −∞

  

     : )ا��Eو�ل ا���د" )fC  ��0-&ل �-�ر&� ��ود�� ���د��x =  
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�  

( ) ( ) ( )( )2 22
22 2 2

2 2 2 2

ln1 1 ln
lim lim 1 ln lim . lim 1

x x x x

xx x
f x x x x x

x x x x x→+∞ →+∞ →+∞ →+∞

     = − − = − − = − − = +∞        
  

=ن      :                       

2

2

lim

1
lim 0

ln
lim 0

x

x

x

x

x

x

x

→+∞

→+∞

→+∞

 = +∞

 =

 =

  

� ( )
2

2

1 ln
lim lim 1

x x

x
f x x

x x→+∞ →+∞

  = − − = +∞     
 

=ن      :              
2

lim

1
lim 0

ln
lim 0

x

x

x

x

x

x

x

→+∞

→+∞

→+∞

 = +∞

 =

 =

  

)�د���  - ج )lim
x

f x
→+∞

= و  ∞+
( )

lim
x

f x

x→+∞
= )إذن   ∞+ )C  ا�$�ه �2ور ا=را��ب &$وار   ∞+�-&ل *ر�� ��$��� *

   -أ )2


ن           ��] [0,x ∈ +∞ :  

                               

( ) ( )( )
( ) ( )

22

2

2

' 1 ln

2 0 2ln .ln

2ln
2

2 2ln

ln
2.

f x x x

x x x

x
x

x

x x

x

x x

x

′= − −

′= − −

= −

−=

 −=  
 

 

)إذن :  )
2 ln

' 2
x x

f x
x

 −=  
 

%ل  x  ن�] [0,+∞  


ن - ب��] [0,x ∈ +∞ :  

�                               
( ) 2 2 2ln ln ln

1 1
g x x x x x x x x x x

x x x x

− − − − + −+ = + = =   

إذن :                                     
( ) 2

ln
1

g x x x

x x

−+ %ل  =x  ن�] [0,+∞  
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)�د��� :  � )
2

ln
' 2

x x
f x

x

 −=  
 

 

)إذن :  ) ( )
' 2 1

g x
f x

x

 
= + 

 
  

)) : 2و �د��� 2"ب ا�$زء ا=ول   ) 0g x 0xو �د���    ≤ >  

)إذن :  ) ( )
' 2 1 0

g x
f x

x

 
= + > 

 
%ل  x  ن�] [0,+∞  

[�زا�د�� ;ط�� ���  fو ��� ا�دا��  [0,+∞  

)���د�� د�
�ر��� ���"�-�م  -أ )3 )T  �)ا����س �����2 )C  ا��-ط� *( )1,0A 

    ( ) ( ) ( )1 . 1 1y f x f′= − +  

)�د���  )1 0f )و  = ) ( )1
' 1 2 1 2

1

g
f

 
= + = 

 
  

)إذن :  )2. 1 0y x= − +  

و ��� :
 

2 2y x= )ھ ���د�� د�
�ر��� ���"�-�م  − )T  �)ا����س �����2 )C  ا��-ط� *( )1,0A  
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   -أ )4

)ا�دا��  � ): ln 1H x x x −a  �[;�&�� ���A-�ق �� [0,+∞ 


ن  ���] [0,x ∈ +∞ : 

( ) ( )( ) ( ) ( )( ) ( )( ) ( )( ) ( ) ( )1
ln 1 . ln 1 . ln 1 1. ln 1 . ln 1 1 lnH x x x x x x x x x x x

x

 ′ ′′′ = − = − + − = − + = − + = 
 

  

)إذن                         ) ( )H x h x′ 
ل  =�x  ن�] [0,+∞  

 : )و &����� ): ln 1H x x x −a  دا�� أ���5 ��دا��: lnh x xa  ���] [0,+∞  

  

• ( ) ( )( ) ( )( )( ) ( )( )( )
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ln ln 1 . ln 1 1. ln 1 1 1
e e

x dx x x e e = − = − − − = ∫ 

 

   -ب 
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2 2ln
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1
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x
v x v x x

 ′ == 
 ′ =  =

� վ  
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2 2ln
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1

x
u xu x x

x
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1 11

1
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0 2 ln

2

ee e

e

x x
x dx x x

x

e xdx

e

 = −
 

= − −

= −

∫ ∫

∫  

)�"��2 �2ز ا��"�وى ا��52ور &�ن  - ج )C  ��1و �2ور ا=*��5ل و ا��"�-���ن ا��ذ�ن ���د���ھx xو  = e=
  

( )
1

e

A f x dx i j= × ×∫
r r

  

� ا��$�ل         ��[ ]1,e  :( ) 0f x ≥  

                                                       ( )
1

1 1
e

A f x dx cm cm= × ×∫  

                                              ( )( )( )22 2

1
1 ln .

e

A x x dx cm= − −∫  

                                       ( ) ( )( )22 2

1 1
1 ln .

e e

A x dx x dx cm= − −∫ ∫  

                                         ( )
3

2 2

1
1
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3

e
ex
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1 2 .

3 3
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)و &����� : �"��2 �2ز ا��"�وى ا��52ور &�ن                 )C  ��1و �2ور ا=*��5ل و ا��"�-���ن ا��ذ�ن ���د���ھx xو  = e=   

         )ھ )3 21
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