
�
�
	
 ��
�
      

I������������ 
  

  1  !���"�   
(a      ���� f�� �	
���
 ���	� 0x ��	� ���  

              ( ) ( )
0

0

0

lim
x x

f x f x
l

x x→

−
= ∈

−
���� ��( )0f x l′ =. 

(b     ���� f���� ��� �	
���
 ���	� 0x�	� ���   

              ( ) ( )
0

0

0

lim
x x

f x f x
l

x x+→

−
= ∈

−
������ ( )0df x l′ =. 

(c    ����  f�
 ���	� �	�� ��� �	
��0x�	� ���  

              ( ) ( )
0

0

0

lim
x x

f x f x
l

x x−→

−
= ∈

−
������ ( )0gf x l′ =. 

(d   ���� f�� �	
���
 ���	� 0x��	� ��� �
�� ��� f	�  ���
�	��� ���� ��� �	
���
0x � ( ) ( )0 0d gf x f x′ ′=. 

  2  #�
�$	
 ���%�	
. 
 (a��	� ��� f�� �	
���
 ���	� 0x�� ��
� �!� fc "�
� 

	�	��( )T��
�
� �� ( )( )0 0,M x f x� #$%��
� ���	( )0f x′$�
&	#�  

       ( ) ( )( ) ( )0 0 0:T y f x x x f x′= − +. 
(b��	� ��� f���� ��� �	
���
 ���	� 0x�!� fC '(� "�
� 

)	��( )1T���� ��� ( )( )0 0,M x f x$%��
� ���	#� ( )0df x′ $�
&	#�  
      ( ) ( )( ) ( )1 0 0 0: dT y f x x x f x′= − +. 

(c�	��
� ��� �	
���
 ����
	� ��*	�� �%��� 	��&
 . 

(d��	� ��� ( ) ( )
0

0

0

lim
x x

f x f x

x x+→

−
= +∞

−
!� �f ��� �	
���
 ���	� ��+ 

����0x� fC $%��� �����,� �� �
 -.��� )	�� '(� "�
� 
���� ��� ���,� � �( )( )0 0,A x f x. 

(e��	� ��� ( ) ( )
0

0

0

lim
x x

f x f x

x x+→

−
= −∞

−
�!� f ��� �	
���
 ���	� ��+ 

����0x� fC $%��� �����,� �� �
 -.��� )	�� '(� "�
� 
���� ��� "/�,� � �( )( )0 0,A x f x. 

(f��	� ��� ( ) ( )
0

0

0

lim
x x

f x f x

x x−→

−
= +∞

−
�!� f ��� �	
���
 ���	� ��+ 

�	��0x� fC $%��� �����,� �� �
 -.��� )	�� '(� "�
� 
�	�� ��� "/�,� � �( )( )0 0,A x f x. 

(g��	� ��� ( ) ( )
0

0

0

lim
x x

f x f x

x x−→

−
= −∞

−
�!� f ���	� ��+  ��� �	
���


�	��0x� fC $%��� �����,� �� �
 -.��� )	�� '(� "�
� 
�	�� ��� ���,� � �( )( )0 0,A x f x. 

�&'(�:  
 (*��	� ���f�� �	
���
 ���	� 0x �� ��
� �!�fC "��� ��� 

��
�
� �� -&	�( )( )0 0,M x f x) ����� 3.( 
 (*��	� ����f�� �	
���
 ���	� ��+ 0x�� ��
� �!� fC 

)����� ( ��
�
� ��( )( )0 0,M x f x����. ����� . 

  3  ���	

 *+�� �����
 
��	� ���f��� �	
���
 ���	� I� g��� �	
���
 ���	� ( )f I 

�!�g fο��
 ���	� ��� �	
�I�  

            ( ) ( ) ( ) ( )( ) ( )x I g f x g f x f xο ′ ′ ′∀ ∈ = ⋅ 

 

  4  ���+"	
 �	

	
 �����
 
��	� ���f"	%� ��� 	#�� ������ �	
���
 ���	� I 

�( ) ( ): 0x I f x′∀ ∈ ≠�!� 1f −��� �	
���
 ���	� ( )J f I= �  

        ( ) ( ) ( ) ( )( )
1

1

1
:x J f x

f f x
−

−
′∀ ∈ =

′    . 

 
  5  ��
���� 
 �
�
	
 ,"�	 �����	
 �
�
	
. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 �&'(�: 
 (a���
 u"	%� ��� �	
���
 ���	� �
�& I. 

�
�&
�( ) ( )nf x u x=��� �	
���
 ���	� ( ){ }/ 0fD x u x− =. 

(b��	� ��� f�� �4�(
� ��4� �
�& 0x & 
� �	� ��� �5 
�� 6&#�� ��%
� � � &�%��
�0x .�	
��� ����& �%�f�� 0x 

��4�
� "&#� "	�#��	�. 
 
 
 
 
 
 

 
 
 

1 (

( ) ( ) 0a a ′∈ =� 
12 (( )f g f g′ ′ ′+ = + 

2 (( ) 1x ′ = 13 (( )af af′ ′= 

3 (( )ax a′ = 14( ( )f g f g fg′ ′ ′⋅ = + 
4 (

( ) 1r rr x rx −′∈ =� 
15 (( ) 1r rf rf f −′ ′= ⋅ 

5 (
2

1 1
x x

′  = − 
 

 16 (
2

f f g g f

g g

′ ′ ′  −= 
 

 

6 (( ) 1

2
x

x

′ = 17 (2

1 f

f f

′ ′  −= 
 

 

7 (( )( ) ( )
( )2

u x
u x

u x

′′ = 18( ( )sin cosx x′ = 

8 (( )( ) ( )
( )( )

3
2

33

u x
u x

u x

′′ = 
19 (( )cos sinx x′ = − 

9 (( )( ) ( )
( )( ) 1

n
n

n

u x
u x

n u x
−

′′ = 20 (( ) 2
2

1
tan 1 tan

cos
x x

x
′ = + = 

10 (( ) 2

1
tan

1
Arc x

x
′ =

+
 

21( 

( )( )( ) ( ) ( )( )sin cosu x u x u x′ ′= 

11 (

( )( )( ) ( )
( )( )2tan

1

u x
Arc u x

u x

′′ =
+

 
22 ( 

( )( ) ( ) ( )( )cos sinu x u x u x′ ′= − 

23 (( )( )( ) ( ) ( )( )( )2tan 1 tanu x u x u x′ ′= + 

 

https://talamid.ma
https://talamid.ma


  6  �	

 �����: 
���
 f"	%� ��� �	
���
 ���	� �
�& I. 

(a���� f&��.� ��� ��I�	� ��� �
�� ��� : 
           ( ) ( ) 0x I f x′∀ ∈ ≥. 

(b���� f��� ��(�	�� I�	� ��� �
�� ��� : 
           ( ) ( ) 0x I f x′∀ ∈ ≤. 

(c���� f��� ���	� I�	� ��� �
�� ���  : 
            ( ) ( ) 0x I f x′∀ ∈ =. 

 
 

  7   �	

 !��-�: 
���
f"	%� ��� �	
���
 ���	� �
�& I .�
�&�
 ����f ′′	�����  
��0x��	� ��� &
�� ��� f ′�� 8�	�9� ��4�� 6&#�� 0x. 

  8  �"��	
: 
���
f"	%� ��� ����� �	
���
 ���	� �
�& I. 

(a���� fC 	�& � "∪ " �	� ��� �
�� ��� ( ) ( ): 0x I f x′′∀ ∈ ≥. 
(b���� fC ��#
�" ∩"   �	� ��� �
�� ��� ( ) ( ): 0x I f x′′∀ ∈ ≤. 

  9  !�-"�
 �-��. 
���
f"	%� ��� ����� �	
���
 ���	� �
�& I���
� 0x I∈ .

 ��
�
� ����( )( )0 0,M x f x��	� ��� �
�� ��� '	�#�� ��
� f ′′ 
�� 8�	�9� ��4�� 6&#��0x. 

�&'(�: 
(a��	� ��� f�� 8�	�9� ��4� 3� 6&#�� 0x �!� 

��
�
�( )( )0 0,M x f x ��
�
� ;�< �� )	��
� ����� '	�#�� ��
� 
"�(	�,� �� �
 	�.��� 

(b �#
�
� ����& �5 '	�#�� �
� =��% &�& � 	�&�5 ��� 
�� �( )f x′′	>��	�� ?�&�� . 

II��	

	 #�����	
 �����	
  
  1   ����� ��'�–����� /+�� . 
(a6�
���
� ���� ( ).x a∆ =�����
� "*	�� �� � fC ��� �
�� ��� 
�	�:       (*"�
x�� fD     2 fa x D− ∈ 

           (*( ) ( ) ( ): 2fx D f a x f x∀ ∈ − = 
 

 (b��
�
� ���� ( ),a bΩ�� ��
� "*	�� .��� fC ��� �
�� ��� 
�	�:      (*"�
x�� fD     2a x D− ∈  

          (*( ) ( ) ( ): 2 2fx D f a x b f x∀ ∈ − = − 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

  2  ��0�$�(	
 ���1	
 . 
 a(!��"�  

�� "�
� fC�	� ��� 	�@	>� 3 	��� "�
� ( )lim
x a

f x
→

= ∞ 

�5( )lim
x

f x b
→∞

=�5 ( )lim
x

f x
→∞

= ∞ 

b( ��0�$�(	
 ���1	
 !��2�  
1 (�	� ���( )lim

x a
f x

→
= ∞  

       �!�6�
���
�( ) : x a∆ =" ��	
� fC���%� a. 
2 (�	� ���( )lim

x
f x b

→∞
=  

     �!� 6�
���
� ( ) : y a∆ =" ��	
� fC���%� ∞. 

3 (�	� ���( )lim
x

f x
→∞

= ∞�	� � 6�
� ( )
lim
x

f x

x→∞
. 

(a      �	� ��� ( )
lim
x

f x

x→∞
= ∞  

    �!�fC���%� �����,� �� � $<	%�� 	��%�� 	��� "�
� ∞. 

(b      �	� ��� ( )
lim 0
x

f x

x→∞
=  

    �!�fC���%� "�(	�,� �� � $<	%�� 	��%�� 	��� "�
� ∞. 

(c      �	� ��� ( )
lim 0
x

f x
a

x→∞
= ≠�	� � 6�
� ( )( )lim

x
f x ax

→∞
−. 

(i              �	� ��� ( )( )lim f x ax b− =  

         �!� 6�
���
� ( ) : y ax b∆ = +" ��	
� fC���%� ∞. 
(ii             �� �	� �( )( )lim f x ax− = ∞ 

          �!� fC$<	%�� 	��%�� 	��� "�
� y ax=���%� ∞. 

 
�&'(�:  

6�
���
� ����( ) : y ax b∆ = +" 	��	
� fC���%� ∞ ��� �
�� ��� 
�	�( ) ( )( )lim 0f x ax b− + = 

�5 ��� �< "�A�
� �	� ��� ��(	B
� ;�< "�#����( ) : y ax b∆ = + 
��	� ��� �5 ��	
�( )f x"�� ��� ���� ( ) ( )f x ax b h x= + + 

=�( )lim 0
x

h x
→∞

=. 

  3  ��&'(�	
 ,"�. 
(a�
&	#�
� "��  ( )f x m==�	
� �
� "�(	�5 �< fC =� 

6�
���
�( ) : y m∆ =. 
(b�
&	#�
� "��  ( ) 0f x ==�	
� �
� "�(	�5 �< fC �� � =� 
	�,�"�(. 
(c�
&	#�
� "��  ( ) ( )f x g x==�	
� �
� "�(	�5 �< fC� gC. 
(d� %����
� "��  ( ) ( )f x g x≤ ���� ��
� �3	%�
� �< 
	>��fC� � gC. 
(e=C� ����& "%5 �� fC6�
����
 ����
	� ( ) : y ax b∆ = + 6�
� 

8�	�� ����&�( )f x y− 
 (*�	� ���( ) 0f x y− ≥�!� fC��� &%�� ( )∆. 
 (*�	� ���( ) 0f x y− ≤�!� fC� � &%�� ( )∆. 

 

. 

https://talamid.ma
https://talamid.ma

