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Exercise 7 

 

1. Find limits of following functions with L’Hopital rule: 
 

 
a)  

lim���
5�	 
 4�� 
 1
9�� 
 � � 10 � lim���

20�� 
 8�
27�� 
 1 � 20 
 8
27 
 1 � 
 37 

b)  

lim��� ����
�� � � lim��� �3���

3�� � � lim��� �9���
6� � � lim��� �27���

6 � � ∞ 

 
 

 

2. Find all local extrema of the functions 

a)  

���� � �� 
 4� � 5 

�′��� � 2� 
 4 � 0 � � 2 

�′′��� � 2  0 

� � 2:   local minimum 
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b)  

���� � 2�� � 8�  

� ′��� � 4� · � 
 1 · �2�� � 8��� � 4�� 
 2�� 
 8�� � 2�� 
 8��  

2�� 
 8 � 0 �� � 2, �� � 
2 

� ′′��� � 4� · �� 
 2��2�� 
 8��	 � 4�� 
 4�� � 16��	 � 16�� 

 

 � � 2 :   
� ′′��� � 16 · 22	 � 2  0 

local minimum � � 
2 :   
� ′′��� � 16 · �
2��
2�	 � 
2 $ 0 

local maximum 
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3. Find where the following functions is increasing/decreasing, concave 

up/down and all inflection points 

 

���� � �� 
 4�� � 2� � 4 

�′��� � 3�� 
 8� � 2 

3�� 
 8� � 2 � 0 

��,� � 8 % √64 
 4 · 3 · 26 � 4 % √103  

�′��� � '� 
 4 
 √103 ( '� 
 4 � √103 ( 


∞ $ � $ 4 
 √103  ) � ′���  0:  +,-.�/0+,1 

4 
 √103    $ � $ 4 � √103  )  � ′��� $ 0: 2�-.�/0+,1 

�  4 � √103  : � ′���  0 +,-.�/0+,1 
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 �′′��� � 6� 
 8 

�� � 4 
 √103 ; �′′���� � 6 · 4 
 √103 
 8 � 
2√10 $ 0 
 4/�+454 

����� � '4 
 √103 (� 
 4 '4 
 √103 (� � 2 '4 
 √103 ( � 4 � 4,27 

 

�� � 4 � √103 ; �′′���� � 6 · 4 � √103 
 8 � 2√10  0 
 4+,+454 

����� � '4 � √103 (� 
 4 '4 � √103 (� � 2 '4 � √103 ( � 4 � 
0,42 

 

� ′′��� $ 0:      6� 
 8 $ 0     � $ 	�     concave up 

� ′′���  0:      6� 
 8  0     �  	�     concave down 

                                          � � 	�      inflection point 
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 x

²
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 x
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 d

x

'4 
 √103 ;  4,27( 

'4 
 √103 ;  
0,42( 
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4. Find the equation of a tangent plane to: 
 ���, 6� � 2� � ln��� � 6� 

 

at the point �8 � 1, 68 � 0 
 

9� �
:
;<2 � 2��� � 61�� � 6 =

>? 

@��,8���, 6� � ��1,0� � 9���,8� A� 
 16 
 0B 

��1,0� � 2 � ln�1� � 0� � 2 � C,1 � 2 

9���,8� �
:
<2 � 2 · 1�1� � 0�1�1� � 0� =

? � D2 � 211 E � F41G 

@��,8���, 6� � 2 � F41G A� 
 16 
 0B � 

2 � 4�� 
 1� � 1�6 
 0� � 2 � 4� 
 4 � 6 
 0 � 4� � 6 
 2 
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5. Find all inflection points of the function 

���, 6� � 2�� � 4�6 
 36� 
 20� � 106 � 4 H�H� ��, 6� � 4� � 46 
 20 

IJIK ��, 6� � 4� 
 66 � 10   

  L� 4� � 46 
 20 � 0 
LL� 4� 
 66 � 10 � 0 

     L 
 LL� 106 
 30 � 0 

     6 � 3 5,2 � � 2 
 
 

Hessian matrix: F4 44 
6G 

 

H��H�� H��H6� 
 ' H��H�H6(� � 4�
6� 
 4 · 4 � 
40 $ 0 0/22C� 

 

 


