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>��f  : �
� ��� 	���)ا��ا�	 ا�� ) 3f x x x= +   
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>��f  : �
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  :M�1G%1 ا�����
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1(   

� f  دا����0  +�6��ℝ ( ود���2
?� دا�� < ) 

� f  0�� ق����'� �����ℝ ( ود���2
?� دا�� < ) 

 /A��x ∈ℝ:  

 : �����( ) ( )3 2
3 1f x x x x

′′ = + = +  

)إذن :  ) ( ) 2
3 1x f x x′∀ ∈ = +ℝ  

)إذن :  ) ( ) 0x f x′∀ ∈ >ℝ  

 -�  �ℝ�B�  0ا���� �( � fو +

���1f, دا�� �f  ��CAو ������!  3
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 : E�3�( ) ] [( ) ( ) ( ) ] [, lim , lim ,
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 /A��f  0�� �"� *ا�� ا��]ا� [0,+∞  : !�� �*�
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1
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f x x x

x
f x x

 = − ≤ <

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1
lim lim 0

4x x

x
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�  : �����( ) ( )
1 1 1

1 1 1 1
lim lim lim

1 1 21x x x
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�� :  �1'����ق "! ا� �د ��)و � ) 1
1

2
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3(  : ��� Nا��$و�@ ا�fC  �)��)���, +*�س "! ا� )1,0A  : -.
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  :M�1G%6 ا�����

  

1( ( ) 5 4 3 4 3 21
2 5 4 5 2 6 5

2
f x x x x x x x x

′ ′ = + − + − = + − + 
 

 

2( ( ) ( )( ) ( ) ( )( ) ( ) 1 4 2 1 6 1
2 1 2 1 2 1 2 2 1 .

2 2 2
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2 2 2 2
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3 3 3 3 3

x x x x x x x x x xx x x x x x x x x
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x x x x x

′ ′′ + + × + − + + × + + + − + + + + + + + − − − + +′ = = = = = + + + + + 

 

4( ( ) ( )( ) ( ) ( ) ( ) ( )( ) ( )3 3 1 2 2

4 3 3 4 3 4 3 3 3 4 3 9 4 3f x x x x x x
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3 3 2 6 4 4
32 2 2 2 2

2
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′′ ′ ′    − − − − −   ′ = = × = × = − × = − × =
   − − − − −−   

  

6( ( ) ( ) ( )2

2

2 2

2 3 1 4 3
2 3 1

2 2 3 1 2 2 3 1

x x x
f x x x
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( ) ( )2 2

2

2

2

1 1
1

x x x xx
f x

x x
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 
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8( ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )( )4 2 3 3 2
sin cos 4sin 2cos cos 4cos sin 2sin cos 2sin cos 2sin 1f x x x x sin x x x x x x x x x x

′′ ′ ′= − = − = + = +

 

9( ( ) cos 2 2sin 2
4 4

f x x x
π π′    ′ = + = − +    

    
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2

2
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 :M�1G%7 ا�����

 

�رس ���Kات  .1��f  0��ℝ 

 �����f  0�� ق����'� �����ℝ ود��2
?� دا�� <� 

 /A��x ∈ℝ :  

 : �����( ) ( )3 2
3 3 3 3f x x x x

′′ = − − = −  

)إذن :             ) ( ) ( )2
3 1x f x x′∀ ∈ = −ℝ  

             : �����( ) ( )0 1 1f x x أو x′ = ⇔ = − =  

  

[��0 ا�*����/            ], 1−∞ ]و    − [1,+∞  :  

            �����( ) 0f x′ )و    ≤ ) ( )0 1 1f x x أو x′ = ⇔ = −   �Bا���� �( � fإذن    =

]��0 ا�*��ل              ]1,1− :  

           : �����( ) 0f x′ )و   ≥ ) ( )0 1 1f x x أو x′ = ⇔ = − ���f � )� ��6إذن    =�  

  

2.   /A��g  ر
6�f  0 ا�*��ل��[ [1,+∞ 

    -أ

�  �����g  0 ا�*��ل�� ��دا�� +�6[ 6
ر ��ا�� <�ود�� )   ∞+,1]�L ) 

�  : ����]�Bا���� �( � ��0 ا�*��ل  gو � [1,+∞    

���1, دا�� �g  ��CAإذن 
g

3
    J+ �"� +/ +��ل  −
[ [1,+∞  

 : E�>[ [( ) ( ) ( ) [ [1, 1 , lim 5,
x

J g g g x
→+∞

 = +∞ = = − +∞
 

  

  

    -ب
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�  �����g  0 ا�*��ل�� ��دا�� +�6[ [1,+∞ 

�  : ����]�Bا���� �( � ��0 ا�*��ل  gو � [1,+∞    

�  : N�OL و[ [( )0 1,g∈ +∞ 

)إذن ا�* �د��  ) 0g x ]"!  ���α, <' و<��ا  = [1,+∞  
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�  �����g  0�� ��6�+ دا��[ ]0,1 
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3 1
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′ −
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