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LLIIMMIITTII  
 

Calcolo di limiti di funzioni esponenziali e logaritmiche 
 

Il calcolo di gran parte dei limiti delle funzioni esponenziali e logaritmiche si effettua utilizzando i seguenti limiti 
notevoli: 

Limite notevole ����→ ±� 	1 + 1�
� = � � =  2,71828182 .  .  . 
 

Da dimostrare 
 

Limite notevole ����→ �  ���1 + ��� = 1 
 

Dimostrazione  

����→� �� �1 + ���   =   	 00 =? 
 

Applichiamo la proprietà dei logaritmi: 

����→� �� �1 + ���    =    ����→� 1� ∙ �� �1 + ��   =    ����→� �� �1 + �� ��   =   
Per la continuità della funzione logaritmica: 

����→� �� �1 + �� ��   = �� �����→�  �1 + �� ��  �   = 

Poniamo  
�� = �      ⇒     � = �! .                Per  � → 0           � → ±∞ 

Sostituendo si ha: 

�� �����→�  �1 + �� �� �   =    �� # ���!→ �  	1 + 1�
!  $   =   �� �  =    1 . 
 

Limite notevole ����→ �  �� − 1� = 1 
 

Dimostrazione  

����→� �� − 1�   =     	 00 =? 
 

Poniamo  �� − 1 = �        ⇒          �� = 1 + � ;            � = ��  �1 + ��                          Per  � → 0           � → 0           

Sostituendo si ha: 

���!→�   ���  �1 + ��    =    ���!→�   1��  �1 + ���    =    11   =    1  . 
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Esercizio 1268.265 

����→ *�  	2 + �� 
�   =   �1� = ? �       
����→ *�  	2 + �� 
�   =   ����→ *�  	2� + ��
�   =   ����→ *�  	1 + 2�
�

 

Poniamo    
+� = �!        ⇒          � = 2�                                Per  � → +∞           � → +∞                

Sostituendo si ha: 

����→ *�  	1 + 2�
�   =    ���! → *�  	1 + 1�
+!   =    ���! → *�  #	1 + 1�
!$+  =    �  +  .  
 

Esercizio 1269.266 

����→ ,�  	� − 2� 
�   =   �1� = ? �       
����→ ,�  	� − 2� 
�   =   ����→ ,�  	�� − 2�
�   =   ����→ ,�  	1 − 2�
�

 

Poniamo    − 2� = 1�        ⇒          � = −2�                                Per  � → −∞           � → +∞                

Sostituendo si ha: 

����→ ,�  	1 − 2�
�   =    ���! → *�  	1 + 1�
,+!   =    ���! → *�  #	1 + 1�
!$,+  =    �,+  =    1�+  .  
 

Esercizio 1269.266.b 

����→ ,�  	� − 2� 
-�   =   �1� = ? �       
����→ ,�  	� − 2� 
-�   =   ����→ ,�  	�� − 2�
-�   =   ����→ ,�  	1 − 2�
-�

 

Poniamo    − 2� = 1�        ⇒          � = −2�                                Per  � → −∞           � → +∞                

Sostituendo si ha: 

����→ *�  	1 − 2�
-�   =    ���! → *�  	1 + 1�
,+!∙-   =    ���! → *�  #	1 + 1�
!$,.  =    �,.  =    1�.  .  
 

Esercizio 1269.266.c 

����→ ,�  	� − 2� 
-�,/   =   �1� = ? �       
����→ ,�  	� − 2� 
-�,/   =   ����→ ,�  	�� − 2�
-�,/   =   ����→ ,�  	1 − 2�
-�,/

 

Poniamo    − 2� = 1�        ⇒          � = −2�                       Per  � → −∞           � → +∞              Sostituendo si ha: 

����→ ,�  	1 − 2�
-�,/   =    ����→ ,�  	1 − 2�
-� : 	1 − 2�
/  =    ���! → *�  	1 + 1�
,+!∙- ∶  21 + 1�3/  = 

=    ���! → *�  #	1 + 1�
!$,. ∶  21 + 1�3/   =    �,. ∶ 1 =    1�.  .  
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Esercizio 1269.268 ����→ ,�  4�5���� + 1� − �� �67   =   �∞ ∙ 0 = ? �       
����→ ,�  4�5���� + 1� − �� �67    =   ����→ ,�  	� ∙ �� 1 + �� 
   =   ����→ ,�  �� 	1 + 1�
�   =   �� �   =    1  . 

 

Esercizio 1269.271 

����→ �  ���� + 5� − �� 5�   =   	 00 =? 
       
����→ �  ���� + 5� − �� 5�    =    ����→ �  �� �� + 5�5�    =    ����→ �  1� ∙ �� � + 55    =    ����→ �   �� 91 + �5: ��   = 

Poniamo    
�/ = �!        ⇒          � = /!                                  Per  � → 0           � → ∞               Sostituendo si ha: 

����→ �   �� 91 + �5: ��   =   ���!→ �   �� 	1 + 1�
 �/!    =    ���!→ �   �� 	1 + 1�
 !/    =    ���!→ �   �� #	1 + 1�
!$�/   =    �� ��/   =    15  . 
 

Esercizio 1269.273 

����→ �;  �√-� − 15√�   =   	 00 =? 
       
����→ �;  �√-� − 15√�   =    ����→ �;  �√-� − 1√3� ∙ √35   =    1 ∙ √35   =    √35   . 

 

Esercizio 1269.274 

����→ *�  	2� + 32� − 1
-�*>   =   �1� = ? �       
����→ *�  	2� + 32� − 1
-�*>   =    ����→ *�  	2� − 1 + 42� − 1 
-�*>                             @AA�B�C DCD���E��C       + 3 = −1 + 4 

=    ����→ *�  	2� − 12� − 1 + 42� − 1
-�*>   =    ����→ *�  	1 + 42� − 1
-�*>   = 

Poniamo    
>+�,� = 1�        ⇒          2� − 1 = 4� ;     2� = 4� + 1 ;      � = 2� + �+                 Per  � → +∞           � → +∞                

Sostituendo si ha: 

����→ *�  	1 + 42� − 1
-�*>   =    ���! → *�  	1 + 1�
-∙9+!*�+:   =    ���! → *�  	1 + 1�
.!*-+  =    .  
=    ���! → *�  	1 + 1�
.! ∙ 	1 + 1�
-+  =    ���! → *�  F	1 + 1�
!G. ∙ 	1 + 1�
-+ =    �  .  . 
 

Esercizio 1269.276 

����→ �  3� ∙ 	1 − � �/�
   =   �∞ ∙ 0 = ? �       
Poniamo  

�/� = �        ⇒          � = �/!                                      Per  � → ∞           � → 0                

����→ �  3� ∙ 	1 − � �/�
   = ���!→ �  3 ∙ 15� ∙ �1 − �!�   =   ���!→ �  35 ∙ �1 − �!��   =   ���!→ �  − 35 ∙ �! − 1�   =  − 35  . 
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Esercizio 1269.279 

����→ ,-  �+�*. − 1� + 3   =   	 00 =? 
       
Poniamo  � + 3 = �        ⇒          � = � − 3                                     Per  � → −3           � → 0                

����→ ,-  �+��*-� − 1� + 3   =   ���!→ �  �+! − 1�   =   ���!→ �  �+! − 12� ∙ 2  = 1 ∙ 2 = 2  . 
 

Esercizio 1269.281 

����→ �  ��  �1 − 5��3�   =   	 00 =? 
       
Poniamo    −5� = �       ⇒          � = − !/                                  Per  � → 0           � → 0               Sostituendo si ha: 

����→ �  ��  �1 − 5��3�    =    ���!→ �  ��  �1 + ��3 ∙ 9− �5:    =    ���!→ �  ��  �1 + ��
− 35 ∙ �   =    ���!→ � − 53 ∙ ��  �1 + ���   =   − 53 ∙ 1   =   − 53  . 

 

Esercizio 1269.284 

����→ �  4 ��  �1 + 3��D�� 5�   =   	 00 =? 
       
����→ �  4 ��  �1 + 3��D�� 5�    =    ����→ �  5�D�� 5� ∙ ��  �1 + 3��3� ∙ 3 ∙ 45    =   1 ∙ 1 ∙ 125    =   125   . 
 

Esercizio 1269.285 

����→ �  �� − �3� − 3   =   	 00 =? 
       
Poniamo  � − 1 = �        ⇒          � = 1 + �                                     Per  � → 1           � → 0                

����→ �  �� − �3� − 3    =   ���!→ �  ��*! − �3�1 + �� − 3    =    ���!→ �  � ∙ �! − �3 + 3� − 3    =    ���!→ �  � ∙ ��! − 1�3�    =    ���!→ �  �3 ∙ �! − 1�  =   �3 ∙ 1 =  �3 

 

Esercizio 1269.286 

����→ *� 2� ∙ �� 5� + 15�    =   �∞ ∙ 0 = ? �       
����→ *� 2� ∙ �� 5� + 15�    =    ����→ *� 2 ∙ �� 	5� + 15� 
�    =    ����→ *� 2 ∙ �� 	1 + 15�
�   = 

=    ����→ *� 2 ∙ #�� 	1 + 15�
/�$
�/    =    2 ∙ �� ��/   =    2 ∙ 15   =    25  . 

 

Esercizio 1269.288 

����→ �
HCD � − ���1 + �� − 15�    =   	 00 =? 
       

����→ �
HCD � − ���1 + �� − 15�  =   ����→ �

15 ∙ #− 1 − HCD �� − ���1 + ��� $  =   15 ∙ �0 − 1� = − 15 
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Esercizio 1269.289 

����→ �  �� − �,�6�    =   	 00 =? 
       
����→ �

�� − �,�6�    =   ����→ �
�� − �,� − 1 + 16�    =  ����→ �

16 ∙ ��� − 1� + −�,� + 1� �   =  ����→ �
16 ∙ #�� − 1� + −��,� − 1�� $  = 

=  ����→ �
16 ∙ ��� − 1� + �,� − 1−� �    =   16 ∙ 51 + 16   =   26   =   13   . 

 

Esercizio 1269.290 

����→ �  1 − HCD- ��/�J − 1    =   	 00 =? 
       
����→ �

1 − HCD- ��/�J − 1    =    ����→ �
�1 − HCD �� ∙ �1 + HCD � + HCD+ ���/�J − 1    =   

=    ����→ �
�1 − HCD ���+ ∙ 5�+

�/�J − 1 ∙ 15 ∙ �1 + HCD � + HCD+ ��   =    12 ∙ 1 ∙ 15 ∙ 3  =    310   . 
 

Esercizio 1269.291 ����→ �;  5����K �� − ���5��6   =   �−∞ + ∞ =? �       
����→ �;5����K �� − ���5��6   =    ����→ �; �� 	�K �5� 
   =    ����→ �; �� 	15 ∙ �K �� 
   =   �� 	15 ∙ 1
   =   �� 15   =  

=   �� 1 −  �� 5  =  0 − �� 5  =  − �� 5   . 
 

Esercizio 1269.291b ����→ �;  5����K 3�� − ���5��6   =   �−∞ + ∞ =? �       
����→ �;5����K 3�� − ���5��6   =    ����→ �; �� 	�K 3�5� 
   =    ����→ �; �� 	35 ∙ �K 3�3� 
   =   �� 	35 ∙ 1
   =   �� 35  .  

=   �� 3 −  �� 5  . 
 

Esercizio 1269.292 

����→ *�
�� 91 + 15�:

1 − �-�    =   	 00 =? 
       
L� MC��   15� = �         ⇒            1� = 5�                                             L�  �� →  +∞�          ⇒          �� → 0� 

����→ *�
�� 91 + 15�:

1 − �-�   =    ���!→ �;
���1 + ��1 − �-∙/!   =    ���!→ �;

���1 + ��� ∙ 15�−���/! − 1� ∙ 115   =    1 ∙ �−1� ∙ 115   =   − 115  . 
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Esercizio 1269.293 

����→ �  �/*�J − �/1 − HCD+ �   =   	 00 =? 
       
����→ �  �/*�J − �/1 − HCD+ �   =    ����→ �  �/ ∙ ��J − �/D��+ �    =    ����→ �  �/ ∙ N��J − 1OD��+ �    =    ����→ �  �/ ∙ ��J − 1�+ ∙ �+D��+ �   =    
=    ����→ �  �/ ∙ ��J − 1�+ ∙ 9 �D�� �:+   =    �/ ∙ 1 ∙ 1+   =    �/  . 
 

Esercizio 1269.294 

����→ �  5 �K ��PQR � − HCD �   =   	 00 =? 
       
����→ �  5 �K ��PQR � − HCD �   =    ����→ �  5 ∙  �K �� ∙  ��PQR � − HCD �   =    ����→ �  5 ∙  �K �� ∙  1�PQR � − HCD ��   = 

=    ����→ �  5 ∙  �K �� ∙  1�PQR � − 1 + 1 − HCD ��    =    ����→ �  5 ∙  �K �� ∙  1�PQR � − 1� + 1 − HCD ��    = 

=    ����→ �  5 ∙  �K �� ∙  1�PQR � − 1D�� � ∙ D�� �� + 1 − HCD ��   =    
= 5 ∙ 1 ∙  11 ∙ 1 + 0    =    5   . 
 

Esercizio 1269.295 

����→ *�  91 + �2�+ + 1:�    =   � 1*� = ? �       
����→ *�  91 + �2�+ + 1:�    =   ����→ *�  S1 + 12�+ + 1� T

�
   =   ����→ *�  S1 + 12�+ + 1� T

+�J*��   ∙ �  ∙ �+�J*� 
  =  

=   ����→ *�  S1 + 12�+ + 1� T
+�J*��   ∙ �J+�J*� 

  =      ����→ *� UV
VV
W S1 + 12�+ + 1� T

+�J*��  

XY
YY
Z  �J+�J*�

  =   ��+   =    √�J    . 
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Esercizio 1269.296 

����→ �  	3� − 13� + 2
�+    =   � 1� = ? �       
����→ �  	3� − 13� + 2
�+    =    ����→ �  	3� + 2 − 2 − 13� + 2 
�+    =    ����→ �  	3� + 23� + 2 + −2 − 13� + 2
�+    = 

=    ����→ �  	1 + −33� + 2
�+    = 

L� MC��  −33� + 2 = 1�          ⇒            3� + 2 = −3� ;        3� = −2 − 3� ;         � = − 23 − � 

L�  �� →  +∞�          ⇒          �� → +∞� 

=    ����→ �  	1 + −33� + 2
�+    =    ���!→ �  	1 + 1�
,+-,!+    =    ���!→ �  	1 + 1�
,�- , !+    =    ���!→ �  91 + 1�:,�- 

91 + 1�: !+    = 

=    ���!→ �  91 + 1�:,�- 

�91 + 1�:!� �+   =    1
�  �+   =    1√�J    . 

 

 

 

 

 

 


