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 ��� ����	 
 ��� ��
���	 ���� �� ����	 ���	:  

  �	���	 �� �� ����� ���3 Ω  

���� � ��!	 �� "�� �� #�$ #��%& '����. 

���� � ��!	 �� ��� )��* �+���� 
.  

��� ,��-	 �./ 0�123	 �� ��� �� 45.��5�� �5 $  6. ��: 
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��!	 � 78 9� �� �� �8 )��* :�+	 7�� ��� ����	 ���	 '�8�; )��* ' �  

 ��� ����	 ����	 ���	:  

 �8�����  � )�.�< '����� =��
�.� � �1�> �8 �����  

 '/��	 �� �� '�� ���	 �.� *����).  �.���	��  �  

  

 ���	 ��-�� @.�A ����	 ���	 ��0/75 �$�� 4	. 

  

B �	 )�.�< ' ����C	  

���� �	�� �� 9��<.  

���� 7�� �� D����� �� �� )�.�< 4�!�	.  

 D����� �� ����	 ���	260 Hz  ����� �  

���� � ��!	 ��.  

��� ���E ���	 D���F	� ���� G.� ��H  

��� ����	 ����	 ���	:  
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  "��–  �� �����  

 �–  �8�����  � )�.�< '����� =��
�.� � �1�> �8 �����

O-  '/��	 �� �� '�� ���	

��� ���� � ��!	 ��(  

5   ���	 ��-�� @.�A ����	 ���	 ��

��� ����	 : 

 "��–   )/�% ����;  

   �– B �	 )�.�< ' ����C	

 O– ���� �	�� �� 9��<

�- ���� 7�� �� D����� �� �� )�.�< 4�!�	

6   D����� �� ����	 ���	

 ��� 4	 �.�3*.  

 "��–  ����	�
 ���� � ��!	 ��

�– ��� ���E ���	 D���F	� ���� G.� ��

  

7  ��� ����	 ����	 ���	

 "��- �D���F	 ���	 

 �– B �	 ����� ' ����C	

 O– B �	 )�.�< ����C	

�- 	 )��*L���	 �R  
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Sin 53̊=cos 37˚=0.8                            sin 37˚=cos 53˚=0.6            tan 0˚=0

sin30̊ =cos 60˚=0.5                             Sin 60˚=cos 30˚= 
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 ��� ����	 ����	 ���	:  

      �.�3* D�����  

�.�3* �� ��-�� @.�A  

              ���� '��TU  

)��* 7�� '�8 D�����  

 ��� ����	 ����	:   

    

�� )�.�< 4��	/ ��  

 ���� � ��!	 �� )/�%.  

 ��� ����	 ����	 ���	:   

 '�8 )�.�< ����	��   ��
  

 6√4S8�  

 6* �� � V� /�� �� W�� '�.�X	 ��V.��� �� /��.  

 ��� ����	 ����	 ���	:  

 ���� 7�� �� /�� '�8 )�.�< � �8����� '����� =��
�.�.  

 �� ���	 '�8�; �  ������ �  ����� '�8 )��*� ��!	  ����.  

 

        ���=100[V]              

 ��� ����	 ����	 ���	:  

/�� � Y% '�8 )�.�<  

���� � ��!	 ��.  

˚=cos 37˚=0.8                            sin 37˚=cos 53˚=0.6            tan 0˚=0 

˚=cos 60˚=0.5                             Sin 60˚=cos 30˚= √ 

             sin 45̊ =cos 45˚ =

                                                                        »» ��$�� Z��	   ««                               
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 "��–  ����	R  

 �– ��  )�.�<  

 O– �C	��� )�.�< 4��	/ ��

�-)��* ������  ���� � ��!	 �� )/�%
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3I+2(I-5)+5=0                                                                                 
 3I+2I-10+5=0   5I=5    I=1 
��Ω=3 [V]                                                                                                 
��=7-1=6 A                                                                 

��=�� � 10 � �	
� � �� =180 mJ

5/1  

�
�= 
�������
������� = 

��
�  = 2 [Ω]                                                                          

�
�
�  + 

�
� = 0 

��
���
�  = 0 ,3V=6 

�����: ��=�
� = 2 [Ω]                                                                                

�� = 
�	
��� = 2.5 A  ����� = 2�

1  

���= 60 [W]   ,  ���= 60 √�
���= ���sin �����= 

�		
	.�  =142.85 [VA] 

��=60+100=160 [W]  ��=-

5/1  

��=L.w=0.6� �	
� � �				
��=8�4=32 [V]                       
��=۶�۴=24 [V]                      

��= 
 ��
�� =

�	�
�  =12.5 [Ω]            

���=
 ��
���

 =
�	�
�  =16.66 [Ω]       

2  

Q=
�
�!�!= 

�
	.�" =4 [Ω]         C=

Φ=	
�$
��	. �"� = 37̊           
Z= 

��%
���%� = 2.4 [Ω]        ��=�

I(t) =25√� sin(2500t+37˚)            
f=0    �!=	∞    Z=R     ��=��
f=	∞�!=0       Z= 0      ��=�	  

2  

!
=�	��	�	��	 = 15µF                                

&'= �
�(√�!                                                                                             

��	�=
�

%(���
��"��	)� 	→ 						
�
= ����

�����     25=
"	.��
"	���    50��

25��=1250+25�� 25��=1250  
 ' :       ��=�!   Z=0                                                                                     
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10+5=0   5I=5    I=1 [A]                                                                  

                                                                                                        
                                                                                                        

=180 mJ                                                            

                                                                                 

3V=6 ,V=2 [V] , �
�= 2+8 =10 [V]                      

                                                                                

� �. "� =12.5 [W]                                           

� [VA]→ ���=+��	√��� , �	�= 60 [VAR] 

=142.85 [VA] ,���= 142.85�0.7=100[W]            

-60+100=40      ��= √��	� - %	� .165 [VA]


��ه ۵.٠((  
�				=6 Ω   Z=√�� - ��=10  ��= ١٠�4 =40 [V]

4=32 [V]                                                                                             

��ه ٠.٢۵(                      (  


��ه ٠.٢۵((             


��ه ٠.٢۵(                                           )
��ه         [(

C=
�

%��"		 =100 [µF]                          ه��
           (

˚          -37=Ɵ� -	Ɵ�, Ɵ�=0        Ɵ�=37˚ 
��
  =

�	
�.% =25 [A]    


��ه ۵.٠((             
��
�  
��
	  = ∞  ��

��ه ۵.٠
��ه و ر�� د����م                         (

                                                                                      

                                                                                                     

				�
=25 mH                                                               

� =1250+25�� 

=1250  ��=50 mH                                                     
                                                                              

 »» ��� � ���	 
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 � �����
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�� !
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��ه ۵.٠(                1(  

��ه ٠.٢۵((                 

��ه ٠.٢۵(     (        

��ه ٠.٢۵(   (         

��ه ٠.٢۵(  (                                                                     


��ه ٠.٢۵(             2(  


��ه ٠.٢۵(                             (  


��ه ٠.٢۵((                                                                                          


��ه ٠.٢۵((                                                   

3  
= 60 [VAR]          )٠.٢۵ ه��
(  


��ه ٠.٢۵((                 

165 [VA] 
��ه ۵.٠((       

4  =40 [V] 
��ه ۵.٠((  

��ه ٠.٢۵(                                                                        (  

)٠.۵  


��ه ۵.٠(  5  

�ول(� ��� !٠.۵  ��

��ه و ر�� د����م 


��ه  ٠.٢۵(  6(              


��ه  ٠.٢۵((                


��ه  ٠.٢۵((                                


��ه  ٠.٢۵(                                               (  

��ه  ۵.٠(                                                                                    (  
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7  Z=
�	�%	
|%	
�	| =120 Ω 
��ه  ۵.٠((                                                                                                    

  ��= 8√� �30=240 √�Ɵ�+90=90 Ɵ�=0˚V(t)= 240 √�sin(5000t)  )٠.۵ ه��
(                     
��= 

�%	
%	  = 6 A    ��=|�� , �!|= |� , �|= 2     ��= 2 √� [A]  

 ����� 
���:-Φ =0-Ɵ�   -90 =0-Ɵ�Ɵ�=90˚  I(t)= 2 √� sin(5000t+90˚)                      )٠.۵ ه��
(  

��= 0 [W]                                                                                                              )٠.۵ ه��
  (  

2  

8  &'= �
�(√�! =

�
�(+�	��	)�( �"	��	)�(

 = 500 [Hz]                       )٠.۵ ه��
  (                                       

1	= 
�2	
� = 

�	��	)���(�"		
(
" 
��ه ۵.٠(                                                                                    4 = (  

B.W = 
&'
1	 = 

"		
%  =125 Hz                                                                                        )٠.۵ ه��
(  

&�= &'-3.��  = 500  -
��"
�  = 437.5 Hz                                                                         )٠.٢۵ ه��
(  

&4= &'+3.��  = 500 +
��"
�  = 562.5 Hz                                                                      )٠.٢۵ ه��
(  

2  

9  R=
��	
�  = 15 [Ω]   )٠.۵ ه��
(                                                                                                     

      
��= 

��
�� =

��	
�	  =12 [A] ,�!= 

��
�! =

��	
�	  = 4 [A] 

��= +��� - |�� , �!|�=5�� - |�� , %|�=8√�  [A]                                              )٠.۵ ه��
(  

���
�= 
��
��  sin(wt±Ɵ�-90) =

��	√�
�	  sin(1000t-90) = 12√�sin(1000t-90) 
��ه ۵.٠((                 

��!=
��
�

�!  = 

��	�
�	  =-480   [VAR]   )٠.۵ ه��
(                                                                            

2  

10   �=+��√��� - ��√��� = �	√�   [Ω] ,��= 
�83
 �  = 

�"	
�	√� =7.5√�  [A]            )٠.٢۵ ه��
   (

��= 
�83
 �  = 

�"	
�	  = 15 [A] 
��ه ٠.٢۵(  ( ���= ��. ���= �√� � ��. "√���= 675√�  [W] 
��ه ۵.٠((  

1  

11   ���–    ���  !�"�
��ه ۵.٠( #(               $- ����� ����� &�
 �" ����    �

��ه ۵.٠(���(  

 '–  �() ��� ��	 *+� ,�� �-.��-�� !�(� ��/ �0 ��� &���  1�
� 

��ه ۵.٠( .�(  
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12  ��=��= 5 [A] , �39=��=100 [V] , Z=√��� - ��� = 20 [Ω] 
cos Φ =

�
 =

��
�	 = 	. � →Φ=53˚, 

 sin Φ =√� , :;<�� =√� , 	. ��=0.8 
��= 3���� =>?�= 3�100�5�0.6 =900[W] 
��ه ٠.٢۵((             
��= 3���� ?@A�= 3�100�5�0.8 =1.2[KVAR] 
��ه ٠.٢۵((      
��= 3����= 3�100�5 = 1.5 [KVA] 
��ه ٠.٢۵(              )
��ه ٠.٢۵((                           

1  

13  ��=5 √� 
��ه ٠.٢۵((   		��= 
��
√� =5 [A] 
��ه ٠.٢۵((                                                                   

��=��=380 [V]      )٠.٢۵ ه��
(     Z= 
��
��  = 

��	
"  =76 [Ω]     )٠.٢۵ ه��
(  
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