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Exercises Part 8 with Solutions 

1. Find all local extrema of the function ���, �� � 2�	 
 4�� � 3�	 � 20� 
 10� 
 4 
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Hessian matrix: 

 

 

 

 

 

  

  ��2,3� � 2 · 2	 
 4 · 2 · 3 � 3 · 3	 � 20 · 2 
 10 · 3 
 4 � �1 

 

  

�2, 3, �1� � � �	���	 �	���	 � � �	������	
 

 

� 4��6� � 4 · 4 � �40 � 0 ������ 
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2. Find the indefinite integral of the following functions. 
 

a)  
 ���� � �2� 
 1��4�) 
 2� 
 *+� ��� 
 
 ���� � 8�- 
 4�) 
 4� 
 2 
 *+� ��� 
 
 .��� � 85 �0 
 �- 
 2�	 
 2� 
 �1�� 
 2 
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b)  
 ���� � �	345 
 42� 
 3 

 

678�919791+��: ;7 � 2� 
 1;  �7�� � 2; �� � �72= � 2� 
 3;  �=�� � 2; �� � �=2 > 

 ? �	345�� � ? 12 �@�7 � 12 �@ � 12 �	345 
 2 

 ? 42� 
 3 �� � ? 12 · 4= �= � 2 �� = � 2 ���2� 
 3� 
 2 

 
 .��� � 12 �	345 
 2 ���2� 
 3� 
 2 
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c)  ���� � A� 
 13B �1� � 

Integration by Parts: ? 7C��� · =����� � 7= � ? 7��� · =C��� 

 

D7E��� � �1�� ; 7��� � �*+��=��� � A� 
 13B ;  =E��� � 1 F 

 .��� � ? �1�� · A� 
 13B �� � �*+�� · A� 
 13B � ?��*+�� · 1��� � 

� �*+�� · A� 
 13B � ���1��� � �1�� � *+�� A� 
 13B 
 2 
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3. Find the definite integrals: 
 

a)  
 
 
 
 
The Indefinite Integration by Substitution 
 678�919791+�: G7 � 2� 
 1;  �7�� � 2; �� � �72 H 

 ? 2	345�� � ? 12 2@ �7 � 2@2��2 � 2	3452��2  

 
 ? 2	345)

5 �� � G 12��2 2	345H5
) � 12��2 �2I � 2)� � 1��2 · 60 J 86,56 

 

? 2	345)
5 �� 
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? 2	345)
5 �� 

 
 
The definite Integration by Substitution 
 

K7 � 2� 
 1 7�1� � 37�3� � 7 M 

 
 ? 2	345)

5 �� � G 12��2 2@H)
I � 12��2 �2I � 2)� J 86,56 
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b)  ? 3�	 · �3N5
N- �� 

 
Integration by Parts: ? 7C��� · =����� � 7= � ? 7��� · =C��� 

 G 7E��� � �3  ; 7��� � �3=��� � 3�	;  =E��� � 6�H 
 ? 3�	 · �3 �� � �3 · 3�	 � ? �3 · 6� �� � �3 · 3�	 � ��3 · 6� � �3 · 6� �� 3�3��	 � 2� 
 2� 
 ? 3�	 · �3N5

N- �� � O3�3��	 � 2� 
 2�PN-N5 � � 3��N5����1�	 � 2��1� 
 2� � 3��N-����4�	 � 2��4� 
 2�� J 4,09 
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4. Compute the total area between the function  ���� � 1� ��� 

the �-axis and the lines �5 � 0,5  and �	 � 4 ���� � 1� ��� �5 � 0,5 ��� �	 � 4 
The roots of the function: 1� ��� � 0; ��� � 0 R � � 1 
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The Indefinite Integration by Substitution 
 
 

      
ST�� � U? 1� ����� 5

V,0 U 
 ? 1� ��� ��-
5 � WX�����	2 YV,0

5 W 
 X�����	2 Y5
- �

� Z12 �ln �1��	 � 12 �ln �0,5��	Z 
 12 �ln �4��	 � 12 �ln�1��	
� Z0 � 12 �ln�0,5��	Z 
 12 �ln�4��	 � 0 J 1,20 

 

 

���� � 1� ��� 

]̂̂
_ 7 � ���; �7�� � 1� ;  �� � ��7
? 1� ��� � ? 1� 7��7 � ? 7�7 � 7	2 � �����	2 àab 
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5. Compute the total area between the following curves  ���� and c���: ���� � 2� 
 1;     c��� � �� � 1�	 
 

 
 

Intersections: 2� 
 1 � �� � 1�	 2� 
 1 � �	 � 2� 
 1 �	 � 4� � 0 ��� � 4� � 0 �5 � 0; �	 � 4  
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� ? d2� 
 1 � ��	 � 2� 
 1�e�� �-
V ? ���	 
 4���� �-

V G� 13 �) 
 2�	HV
- �

� � 13 · 4) 
 2 · 4	 
 0 � 0 � 10 23 

 

ST�� � ? �2� 
 1��� � 1�	��� �-
V  

���� � 2� 
 1: *�1�1�c;  c��� � �� � 1�	: ��++T 

��1� � 2 
 1 � 3 f   c�1� � �1 � 1�	 � 0; Select some � g �0,4�, e,g, � � 1: 


