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1. �����	
�� Z1 = 3 + 4i  ��� Z2 = a + bi  ��� Z1Z2 = �1 + 7i      ��������� !"������#�$ � Z2 
�!�%% 

&'�(	)�� (4  +����)
������� ��-. ���� Z1Z2 = �1 + 7i  =  (3 + 4i)(a + bi)  =  (3a � 4b)+ (4a + 3b)i 

 �/01%2(34!�2'/5'6��7	��#� 3a � 4b  =  �1 ----------(1) 
 4a + 3b  =  7     ---------(2) 
 (1) x 4 12a � 16b  =  �4 ----------(3) 
 (2) x 3 12a + 9b  =  21     ----------(4) 
 (3) � (4) �25b  =  �25 
 7	� b = 1 �/�+#� b ��
� (1) 7	� a = 1 �&!��)��(=������ !"������#�$ � Z2 
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2. �����	
�� Z1, Z2 �4?��������@'�A� �
	B ��� Z2 = 2 + i ��� Z1Z2 = 2 + 11i  ���� Z1 (3  +����)
������� ��� Z1Z2 = 2 + 11i  ��7	��#�
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2)   ���$1�1T�%��
�$�  1) �4?�T�%�� �(��"��/��7	��!- 73# ���/��7	�����T�%��	(���#��30+#��/#�
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3. �����	
�� Z = a + bi  �4?��������@'�A� �
	B K	1/0. |Z|  =  |1 � i|,  a � b = 0 ���2(�1E+$ � Z  1C#
� 
+� 	�!��"�	01��(%�������@'�A� � 1 � i ����+#����������#�$ ��������@'�A� � 4Z4 � Z6 + Z8 
�!�%% 
&'�(	)�� (8  +����)
������� �!'.3�����-. �7$/0.K�/1"
��3�+-  |Z|  =  |1 � i|  ��� a � b = 0

��7	��#� |Z|  = 2 2a b+ = |1 � i|  = 2 21 ( 1)+ − = 2 1�����(�2 ��� 	23��!��7	� 
a2 + b2 = 2 -----(1) 

 a � b = 0 = =>  a  =  b  �/���
�23��! (1) ��7	� b2 = 1 	(��(=� b = 1
��#K�/1"�����	
��2(�1E+$ ��������@'�A� � Z  =  (a, b)  1C#
�+� 	�!��"�	01��(% 1 � i �2	��#�
Z  1C#
�+� 	�!��"/0. 1 �U�2!E4�#� b = 1 �&!��/��
�� (a, b)  1C#
�+� 	�!��"/0. 1 �(.�� � 
���
�/0.2E	��7	��#� Z = a + bi  =  1 + i 

 
==>  �# 74�!����4�0.1� Z = 1 + i 
�� 1C#
�!C4�@'�$(=� ���	����'���!� %+����3��3/0.K�/1" 
�� ���!	(��# 74�0=
��� r = 2 21 1+ = 2 ��� θ = arctan( 1

1 ) = arctan(1)  = 4
π ��7	��#�

Z = 2 (cos 4
π + i sin 4

π ) �(.�+-  Z4 = ( )42 (cos π + i sin π) = 4(�1)  =  �4

Z6 = ( )62 (cos 3
2
π + i sin 3

2
π ) = 8(�i)  =  �8i 

 ��� Z8 = ( )82 (cos 2π + i sin 2π) = 16(1)  =  16 
 ��7	� 4Z4 � Z6 + Z8 = 4(�4) � (�8i) + 16  =  8i  �3-. �/��������@'�A� �	(���#���0=	��1����� !" 

������#�
�!�%%&'�(	)����7	� (0, 8)  �2	��#��������@'�A� ��0= 1C#%���� Y  1C#�#������E	
�����'	�4?�!�1�/�� 8 ��#�1 �
� 

4. �����	
�� Z1 = 4 + 3i  ��� Z2 = � 3 � 4i  ����+#�$ � Z1
Z2


�!C4�@'�$(=� (5  +����)

������� �!'.3�����!�4�0.1� Z1 ��� Z2 
�� 1C#
�!C4�@'�$(=��# � �����U�+# 1��+#�$ � Z1
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= 1
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r [ ]cos( ) isin( )1 2 1 2θ −θ + θ −θ 	(��0=

��� Z1 = 4 + 3i  K	1/0. a = 4 , b = 3 ��7	��#� r1 = 2 24 3+ = 5 ��� θ1 = arctan 3
4

������ Z1 = � 3 � 4i  K	1/0. a = � 3 , b = � 4 ��7	��#� r2 = 2 2( 3) ( 4)− + − = 5
��� θ2 = π + arctan 3
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= 3 3 3 3cos(arc tan arctan ) isin(arc tan arctan )4 4 4 4 −π− + −π− 
= cos (� π) + i sin (� π)
= cos π � i sin π �
� 

5. �������@'�A� � Z = 1 � 3
2 i ����+#�$ � Z5 ���������#�$ � Z5 
�!�%%&'�(	)�� (5  +����)

������� ��-. �����������@'�A� �/0.�����	
�� 1C#
�!C4 a + bi  /0.30 a = 1 ��� b = � 3
2 	(��(=��U�7	��#�

r = ( )22 31 2+ = 31 4+ = 7
2 ��� θ = arctan (� 3

2 ) = 2π � arctan ( 3
2 )

���2C�! Zn = rn [cos nθ + i sin nθ]

�/�+#� n = 5,  r  =  7
2 ��� θ = 2π � arctan 3

2 �I��7	��#�

(1 � 3
2 i)5 = ( 7

2 )5 [cos (10π � 5 arctan 3
2 ) + i sin (10π � 5 arctan 3

2 )] 

 = 49 7
32 [� cos (�5 arctan 3

2 ) + i sin (�5 arctan 3
2 )] 

 = 49 7
32 [� cos (5 arctan 3

2 ) � i sin (5 arctan 3
2 )] �
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�# 74�����#� Z5  1C#
�������#�
	$ �!�%%&'�(	)�� 

��-. ���� Z5 �$01�
�� 1C#
�!C4 Z′ = a + bi  AU.�30 a = � cos (5 arctan 3
2 ) < 0 ��� 

b = � sin (5 arctan 3
2 ) < 0 �2	��#� (a, b) ∈ Q3 �(.�� � �
� 


