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�� = 
1 − ����																						l� = k��� 

� = ������ 

�
� = ���
���
� = ���� !!"#!$� � #�%�%#��� &#� �%� �%
  (4�5� I���  

 ��&��) ��� O�P&� E&��F�� G�5H� 3, �M�� 3+M�� ���� ��� � I5�� ��� ����� Q"� O#R

 S4�T �� �� ��� (�������?�&���n�  �&��� � �M�� ��M ���U S"��� �2� 3, ��, � (D+��

 .��� O�P&� �� ;��)'�, ��,  

(<4�6 �&�� ;��)'�, ����) �������?�&���    

(�3���� V�' ��" :�?)� � ����, /�� :  

(��������?�&��� 34�&�W V�' ��" :�?)� � ����, /�� :  

E4���� ) = *+�+�, = *��� ���� ���, *-�-�, ⟹ +� = /� 01203 +� 01"03+� = � 01203 + /� 01"03  

3+>&-  (5X 3.?B (4�5� I��� ��� = 0  �� 3, 4�� SHX � :�-+�� Y��5� (4�5� I����?B

Z)+�� � J���� .��� �����* ?�� � D�D� �	+� �&� J��� .�&�M 	&  

V�
� = /��-� +��-� V�
� = ��-�+/��-� 

 ���� ��[78 .�&���& �#�* ��4# �&� ?�� � D�D� �	+� Q"�  

7� = R: + r� R� = n�
r� + R8 
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»�K� ]��2�4� 3���� ����	& ?�, �"�«  

 S�M _6�� (4�5� I��� �� �?B �� ����20=>  ������	& Q"� Y��5� �� �?B ��[ .��M �

 S�M+20=>  S�M ��"�� /�� SHX 3� �� ��M `��M (.� ��db  � 39�T� Q5a� �� ��M

 ������ �� ��"�� O�� SHX (.� 3�−20=>  Q��� �� �������?�&��� E' .��M � 39�T�

 .��, � (	6 �b$&��� I��� :��B 3� ;��)'�,  

SHX �� ��T (B�� ���D� `�	P� ?� @ ?� = A A%B B%  

SHX �� ���D� `�	P� ?� + ?� = A A%B + A%B%  
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 N)" E&�+,�� ��4�' )�* ��� E&�,�9 �� 3, �4��� N)" �� ��0  3� �� N)" �K4 ��M �

 Q��� ��	�) ����, /�-�� :��BDC �2� E' (��  ��� �" �� 3� �c�+�� V�� ��M ����, /�-��

 R�� )�* E&�,�9 �� .��, � IHX �� /��$�" ���� �"� 	&↑D/  E&�+,��∞  ��M �

) #�� /�-�� �K4/� �� ���� X�9 ()/E ���� E' �4���& /��$�" ��56 ������ ��M #�� �2� (

 <4�6 �&�� ;��)'�, ��M�� ��� �� #� SHX �� ���D� �7& #� �2� .Q"� ��b$&���p�?�  � ���k 

 3� =4��& ���61  �l� ≪ ��  .��M � �� d��� ��$4� #� �� SHX #� >4 �K4 E'  

� ≃ 1 → �E ≪ �J ⟹ ?� ≫ ?� 

 �2�?� :3P�+& �� � Q"� �� d��� SHX ��	� �54�D� �� �4� `�	P� �M�� �� d��� )�*  

L�� ≃ −$7E + 7J�E + 7J�J & 

L�� ≃ ?�?�?�� = −7E + 7J7E + 7J + 1�J  

M�E ≪ 
7� + (�NOPOQA  M�J ≫ ��
(� + 7B /E = 
1 − ��/� /J = ��/� 
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(4�5� I��� &��� �&��  

�R
S = �7B(� + 7� + ��
(� + 7T 
 �4� �e ��"� 3, ��	& �� ���" �� /�� ���� � ���� ���56 �&�� �� :&��� ��� E&�,�9 ��

.Q"�  

 N)"��  �� 3�4�D� ����  3, ���B ��� = 1  .Q"� d��� )�* �M�� ��� E&�,�9 ��

 N)" E&�+,�� �e Y�#� 3� 3, ���� ����D� (��56 �&��) &���A  ��" E&��F�� �� �� 3�4�D� ��

 ��" S�,�� =4 �� Q"� =[�, )�* �� �e ���W�  S��C #� � Q"� �+2��� E&��F�� ��

 � ���, �7& ]�B =[�, E&��F����  ��" Q���D� �� �2� ���, � ����, /�-�� ���� 3� �� 3��

 &��� E&�,�9 �� �4�������  �� S��C �W� 3, Q"� d��� )�* )�* �#��� E&��F�� 3� Q5�&

 ���� � E' Q"� =[�, E&��F����  ���� #� IX�� �� �K4 Q9�2 �7& �� #�� ���� �54�D� ��

 ��[ E&��F�� G�5H� ���� .��M � J��* ��	4�,�� �K4 ��M � ��	4�,�� ���* c�+��

�� ��M (4�5� I��� ��M �	4�,�� ��, :��B �2� E' I5�� c�+�� 3� ���* c�+�� (4�5� I�
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 .��M � ��	4�,�� 3� Q5�& (4�5� I��� #� Q��9�,n  �� ���� ���X �?B � ����� � G+%�n 

 �f	�+'g�( 3�� � ) .�4e Q"� 3�  

 #� 3, ����D�n  � 3���� #� ��M ��4� E&��F�� Q��9�, ���2 � :��B G�5H� �e Y�#� 3�

.�4��e Q"� 3� �� E&���  

=	�R=� = 0 → �U?V = �
7� + (�7B + (�  

34��# #� ��M ��4� E&��F��: ��
7B + (� ⟹ AW#X2A�#X" 
7B + (� 
 Y�#� 3� ����� /�� E'n:  

 ��� Q���D� �� )*�� Q���D� ���D�.G�5H� Q��� �� ��, � ������  

7E = 7� + (� 

 ]�-� 3� 3, ���� �a,��� �� c�+�� �a,��� �M�� �+2��� E&��� h�' ��" Q���D� 3[ ��

 E' .���4 � 8��, ��M � (D+�� ����,(�	�	r�  Q���D� /e ��4� Q��� �4������ �&� ����9

 �+9�2 ���� �M�� �?B =4��& 34�&�W � 3���� h�' ��" E&��� �� ��, �a,���  

�R
RYZ = 7T2�
7� + (�
7T + (� 
+[
RYZ = 7T2�
7� + (�
7T + (� (� = (� ≃ 0 

G�5H� Q��� �� ��� 3� )4�.� ����  

��  3[r�  �↑ (�  3P�+& ��↓ ζ  /e ��4�r� = r� = 0  3P�+& ��ζ = 100%   
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 E&��� ��#�� S4�T :����&������                  ^ = _�`�|X2bX"b[ 

�M�� ���+9� i�?�� E&��F�� G�5H� �K4�cde  ^ = AWAW#X2 @ A�A�#X" 

.�4e � ��4�' ����&�� ���� R�� 34�&�W j3���� V�' ��" 	�� Q���D� 3[ ��  

 .�&���& �"�+,��&� V�� 84�� V�' ��"  

(� ≪ 7� (� ≪ 7T 

»=4��� �&�� ;��)'�, « 

 ��+�� �4������ �&��� �� �#��� �4�%� ���� �� ��M /�� Q�)��XRLC  .���, � _.� �� �#��� 

  

�
S = +[
Sf�
S = )-�
S 
)-�
S = 1�7 + 1g� + g� =

� 1g�� + 17g � + 1/g 

� = 0			(4�5�	I���	�?B 
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��, �� = −$ 127g& i �$ 127g&� − 1/g 

 

-j $ 127g&� k 1/g 																			?��	D�D�	���	SHX 

-j $ 127g&� l 1/g ⟹ L�, L� = − 127g i m� 1/g − $ 127g&� 

L�, L� = −∝ imo 

4���� S4�T ∝= ��Ap 

#�9 Q��W o = q �Tp − r ��Aps� = �D[� −∝� 

+[
V = +R�t∝u�tvwu � → xD 

 yz.Q�?�, S4�T  

)-�
xD = {|}~�"t~"t��~∝ = A�#���|"�|�"||�
 

 �4�%� E&�,�9 

D[ = 1√/g 
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.�4�%� ���� )*�� ���� N)� ����� #� ����K� :Q�?�, S4�T  

y = ��M	���*k	>4�+>��	�c�&�

����	��	��M	N)�	����
= D[7g 

 3, �&�,�9 �� :�4�%� E&�,�9E&�+,��  �� �	4�,�� 3, �4� �� ��M � ����� �#�* � N)"

.��, � a�*  

D/ = �~p ⟹D = D[ = �√Tp  

�4�%� E&�,�9 = �#�* �� ���*k >4�+>�� �c�&� = N)" �� ���*k ��U��m� �c�&�  

 .���� ���� :�?)� ���D� =4 ��4# ����& ���� /e ��4� �#�* � N)" jKX�� �4�%� ���� �� ��  

 = J��� j��M 	& ]�-� �4 N)� &��� V�� /e ��4� �4�%� ���� ��0  = Q�?�, S4�T �∞ 

.Q"�  

 ��, �4� � �#��&� N)+�� ����$�� Y�#� 3� E&�,�9 S�� �� ���� (4�5� I��� � �#��&� � ��.�

 :Z)+��  

|)-�
mM| = 7
�1 + y�� $D� −D[�DD[ &�

 

)-�
mM = 71 + my� $D� −D[�DD[ &					 
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.���4 � 8��, �4�%� E&�,�9 �� ���, =4��& �	+� 3� �� �&�� ��� ' 3, ���B ��  

)-�
mM = 71 + my�D� −D[�DD[
									⟹ )-�
mM = +[
mMf!
mM  

���* c�+�� � #�9 +[
mM = )-�
mMf1
mM 
    E&��F����� #�9  I5�� �� #�9 

|+[| = |)-�
mM||f1|												∡+[ = ∡)-�
mM + ∡f1
mM |)-�
mM| = 7
�1 + y�� $D� −D[�DD[ &�

 

��, � #�9: ∡)-�
mM = 0 − �(�V�y� ~"t~�"~~�  

   #�9:��B    #�9J���  

 ���.� :�5"�.� ���#��&) n�* ��� Q�����+��&(  

1) D = D[ → )-�
mM = 7 

E&�,�9 �4� �� ���* c�+�� +[
V = 7fR cos
M[V + � 
 W[ = �√8� 3,  
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-�
V = fR cos
M[V + � 
���* = ����� @ (4�5�	I��� 

|Z| = �Z� + y� Z = |)| cos ∡) 

∡) = �(��� �Z 

� = |)| sin ∡) ) = Z + m� ) = |)|∡) )� = Z� + m��																							)� + )� = Z� + x�� + Z� + xx� )� = Z� + x�� Z = 
Z� + Z� � = 
�� + �� )� @ )� = ) |)| = |)�||)�| ∡) = ∡)� + ∡)� 

  

 (o��� �����#�9  

fS
xD = |fR|∡� 

���#�9 � �#�� �� ���* c�+�� +[
xD = fR∡� @ |)-�|∡)-� 

), #�9 = ∡� + ∡)-�
xD 
O�� 3�)�  
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(4�5�	I��� = ���*

�����
 

�
xD = 71 + my�D� −D[�DD[
= )-�
xD 

-� = fR cos
DRV + � 
���#�9 � �#�� �� +[
xD = )-�
xD @ f�
xD |+[
xD| = |)-�
xD||f�
xD| ∡+[
xD = ∡)-�
xD + ∡f�
xD 

) n�* Q���1( : I5�� E&�,�9 = ���� �4�%� E&�,�9   M[ = M� 

|�
mM| = 7
�1 + y�� $M� −M[�MM[ &�

 

∡�
xD = 0 − V�t�y� �M� − M[�MM[ � 
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) n�* Q���1(  �
xD = 7 → |�
xD| = 7				, ∡�
xD = 0 

+[
mM = 7 @ fR∡� = 7fR∡� +[
V = 7fR�|��| cos
MV + � 
y� = M� − M[�MM[ = ��

�−1+1	M = M�0JTM = M�0J� 	�
mM =
7|1 − m|�
mM = 7|1 + m| ⟹ 

⟹ |�
xD| = 7√2 = 0 ∕ 707 

�&�� ��� ' 

oD = 17g = D�0J� −D�0JT = 2 ∝⟹ oDD[ = 1D[7g 

 �4��D� ��� "��� � 3H"�� �4�%� E&�,�9H  �L .Q"�  

D[ = �D�0J� @D�0JT  

 N-& 3� ���� S&�� #� ����, ]�-� 3� ��M ���� (4�.� ���� 3, 4�� E&�,�9 :IHX E&�,�9

 3� (4�5� I��� � �#��&� �4 �"� � �4�%� Q���0 707⁄ = �√� .�"� � �4�%� Q���  

(E>6 3H���) Q�?�, S4�T � �&�� ��� ' ��� � 3H���  oDD[ = 1y� 																					y� = D[oD 

#� ����K�  �M�� �� =4��& /e ��4� 3� ���� 3[ �� 3, Q"� �4�%� ���� (*�� ���� N)� �����

.��� � ��R�� �e Q�?�, S4�T ��4# ��M � �� =4��� �&�� ��� '  

) n�* Q���2(    I5�� E&�,�9 D = D�0JT  
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�
xD = 7|1 − m| 
|�
xD| = 7√2∡�
xD = 0 − V�t�
−1 = �4 

� p��M �4��� ��Y��5� �� �?B ��[ �� �.�
B� .Q"�  

+[
V = 7√2 fR cos rMV + � + �4s 

) n�* Q���3(    D = D�0J� 

�
xD = 7|1 + m| 
|�
xD| = 7√2∡�
xD = 0 − V�t�
−1 = −�4 

+[
V = 7√2 fR cos rMV + � − �4s 

) n�* Q���4(        D = ¡D[							,			¡ = 1,2,3,4, … 

[ Q��� �4� ���9 S4�D� jQ"� �4�%� #�9 ����� �� ��K� ��* 4� & ���D� 3� #− ¤� .�"� �  

|�
m�M[| = �y�
�� − 1 @ ¥�
xD[NOPOQA ¥ 
+[
V = ¡7y�
¡� − 1 . fR cos
�M[ + � − �2 

:�4# (>M ���� �� ���* c�+�� � 35"�.� Q���)H� :/�a� 
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  / = 10�� g = 1�j 7 = 2�� +[ =? -S
V = 10		 cos
10¨V + 30[ M[ = �√Tp = ���[�©@�[�ª = 10«̈∝ 		(Y=/ sec 												M = M[   ��e Q"� 3� 

 Q���1 .���� q�  

+[
V = 7fR cos
MV + � = 20� cos
10¨V + 30[ y� = D[7g = 10¨ @ 2 @ 10� @ 10t® = 20 

oD = D[y� = 10¨20 = 5 @ 10°	(Y=/S�� 

 3, ���B �� ���, ���� �� (5X /�a� ���� ���* c�+�� :�4�	�  

-S
V = 10± + 20�± cos 3 @ 10¨V + 15�± cos
10¨ + 2 5⁄ @ 10° V 
:?)" 3*�M �� ��" Q���D� �� �4�%� ���� 
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yT = 1M[(T� = M[/(T  

-jyT k 10 ⟹ 7�²T = y� @ (T  

:�#�* 3*�M �� ��" Q���D� �� �4�%� ���� 

  

y³ = 1M[(³� = M[/(³  

-jy³ k 10 ⟹ 7�²³ = y³� @ (³  

 Q���)H� :/�a�W[ joD jV[
V 
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  � = 10�� g = 1�j (T = (p = 2/5� 7T = 2�� -S
V = 50�± cos 3 @ 10¨V 
(� : M[� = �Tp → M[ = �√Tp = 10¨	(Y=/S�� 

yT = M[/(/yp = M[/(� ´
XTbX³µ¶¶·yT = yp = 10¨ @ 10t°2/5 = 40 k 10 

7�²T = 7�²³ = yT� @ (T = 
40� @ 2/5 = 4�� 7� = 7�²T‖7�²³‖7T ⟹ 4¹º»4¹º»¼½½¾½½¿À �Á b�¹º 2¹º = 1�� 

M = 3M[ 

|)-�
mM| = 3
9 − 1y� @ 7T 

y� = D[7�g = 10¨ @ 10� @ 10t® = 10 

|)-�
m3M[| = 380 @ 1¹º = 300080 ≃ 12 ∕ 5 

+[
V = 12/5 @ 50�± cos
3 @ 10¨V − 90[ 
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�-� I5�� E&�,�9.Q"� �4�%� E&�,�9 #� .�.B ]  

 

 

 

 

:(&#�*) ��������?�&��� 35M ���� 

  

Ä = 17 

�
S = +[
Sf�
S = )-�
S = S 1� rS + ���� + ��sS� + S� ���� + S 1�� + ������� 

?�� D�D� SHX =4 Z)+�� J���� SHX Q?� =4  

(4�5� I��� �?B S = 0 

(4�5� I��� �?B S = − Å³2#³" 

 35��� ���� �4� ���� � ���, � a�* �� �$4�>4 ��M�� �� =4��& �?B �� SHX �2�3  �� ��

 35���2 .�4��� SHX 3" � �?B Q?� =4 .�# S4�D�  
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7 Æ M[�2  1
27g� l 1/g 

 /��K� &#�* ��������?�&��� 35M ����RLC :�#���  

� = ������ + �� 

� = ���� + �� 																				Ç yÈ É 10�y�yÈ É 100 

yÈ = M[
�� + ����  

y� = D[g��Ä = D[7�g											�			7� = 1��Ä 

:/e ��4� Q��� �� 

  Ä�² = ��Ä 

:?)" ��������?�&��� 35M ���� 
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Ä = 17 

� = ���� + �� 

� = �� + �� 

-j Ç yÈ É 10�y�yÈ É 100 ⟹ Q"�	�#���	7/g	/��K�	N)"	��������?�&���	35M	���� 

yÈ = �� + ��M[Ä���� 

y� = D[g��Ä = D[7�g								�′7� = 1��Ä 

Ä² = ��Ä 

 

 � 35"�.� Q���)H� :�4�	�+[
V ���� �&�� ��� ' � 
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  -S
V = 50�± cos 10¨ V 
 ��� ]!+*� 34�&�W � 3���� ��� :��������?�&��� �4�%� ����180[  ��, � ��P4�R8 k R! 

 �4 �R8 l R!  � ��, E>K�� I5�� Q	" 3� �� ��� E&��F�� �&��� � ��, � G�5H� �M��

 (5X /�� �� �� �e 8��, _6�� �4 � ��M ��� E&��F�� 84��9� _6��� l 1  ��� Q���D� �4��

 .��M d���  R8� k 78 34�&�W  

 ), :��B 3� �2�R8 k 7Ë  E&��F�� G�5H� 3� ���X ��������?�&��� 35M :����� �M��

��+��&  #�9 ]!+*� ��&��� 	&180[  ������� �2� ���, ��P4� ��M�� 3+M�� >4��� �&�� ����

.���, O�C�� O�P&� �4�� �M�� 3+M�� ��������?�&��� ��+9� 3,  

 �� ����� N)" ��� 3� _.� �4� ��RLC .��M � ���?+"� KX�� E&��� =4 #� �#���  

 3, �4� �e Q4�� ��� Q"� 3�4�� �' � ��P� jQ��& ��* �+)�9 �������?�&���78 k RË  �4

R8 l 7Ë  ���"R��4� � ��, � G�5H�DC  35M 3, ��, � ��P4� I5�� ���

 �&��� 	& ��������?�&���  

 E'RLC  ���"R��4� 3� �#��& KX�� E&��� �� �#���DC .����& E&��F�� G�5H� �  
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KX�� E&��� .Q"� ��M N�Kr� V�' ��" Q?� =4 

  

�J = ����							, Y = ������ 

�E = 
1 − ���� 

?)" ��������?�&��� 35M ���� 

  

�Ì = �J�E + �J = ������ = �� 

/�² = �E + �J = 
1 − ���� + ���� = �� 
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�� = �′�Y� = �À�� ���� = 

= �� ���� 

 

⟹ � = ����/� = �/� 

M[ = 1���� 

y� = D[7�g 

7� = 1��Ä/ 

O�" 3�)�  

:H* ��C /�K9 �B��6 "���  

 #� ��&�b2 H* c�+�� S�� �� ��4�� �.�� � 3H��� :H* �-�6.��Y��5�  

 sss Q"� H* ��C ���ksss .�4��2 � �e #� H*  
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:H* ��C ��4�� I���� "���  

1- :H* ��C ��4�� I���� 

2- :H* �� 3>� ��4�� I5�� 

3- ), 3� ��4�� I5�� :H* ��C 

 3-�%� �.�� �� �� 3-�%� �.�� �4� ���� � Q�>M � 3HD& =4 �� H* �� 3>� I5��

 �ss .�# S4�D� /e ��4�  

-Í = Ç 0Ä
+1 − +[							+1 Æ +[+1 k +[ 

E&�+,��&�� 4�&�"� 

+1 = +J + +� cosM�V +1 = +J + +� cosM�V 
DC   ��4�' c�+�� 

:/�� n�* Q���    	+Î = V� + V� cosw:t								+1 k +[  

+J − +� k +[ +J k +[ + +� 

Q�>M � 3HD& c�+�� 

I[ = IÒ + I� cosM�t fJ = Ó+J − +ÔÕÄ 

 Q	�X 3����AC  ����� c�+��I� = Ä+�  Q	�X � 3����AC ���* ��4��  

+1RYZ = +J + +� 											+ cos 									D9�	��.�	���	"���"	J��	(>M	�K4	+� 

+1R-� = +J + +� 										− cos 									D9�	��.�	���	"���"	J��	(>M	�K4	+� 
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 ��4�� �2�sss  c�+�� � ���* ��4�� #�ss  .��M � H* �.�� ��M ]b� ����� c�+�� #�  

 �� ��M ���" (��, "���" J�� ���* ��4��DC  c�+�� �� ����� ��&�� Q"�ss  #� S"���

 H* ��+9� H* ��C � 3KHXsss   
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��� ��� 

�	
 �� ����� 

 

 �	
 �� ����� ����� 

 

1- ���� � �	�  !� �� �	
 �" ��# �$��  

�� � � 0										�� 	 
���� � 
��						�� � 
�	 
 

 

 

 

%�" &�
 �'�(   :  

 	�� � 
� 

 

                          ��� &�
 �'�(	
� � 
�  

�� � 
� � 
� cos��	 



www.darvishkasa.blog.ir 
https://telegram.me/blogtel 

2 | P a g e            c h a p t e r 2  

��	��� � 
� � 
� �� � �. 
� 

 

 

 

��.�+" ���,� -�.'� /0� 1�  23� 0��� ����
 ���  

 

 

����
 /0� 1�  23� 0��� ����� ��,0� ��+ 4�� 

��� � �� 																									�� � �. 
�					 

 

�!�� � 	 ��2 #$ cos%&� 
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�!�� � 	12�. 
�#$ cos%&� 
 

 

                                         :�56 %�(�� � 
� � 
� cos��  

 

 �� � 
� � 
� � 
��� 
� ≅ 
� � 
� �� � 
� � 
��� 
� � 
�	 cos ) � 
� 

cos ) �
� � 
�
� → ) � +,-.� /
�
�	0 
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7'�8 ��,0� ��+ 4��:�+0��+ 90  ��:  

�� � �� � ��	+,-%&� � ��	+,-%&� � ⋯ 

  

 

:,�;<� �"0# �0 �= ��>?�  

  �� � 
� � 
� cos�� 
�� � 2 0										�� 	 
3

��44 /1 � ��
 �0
� 						�� � 
3	 
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��(�  ,� ��6,�6 @�� ��:(&�
 �'�() ��� ��,� �  
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��� ��� 

:	��
�� ������ 

 

����� � �����										
��� � 	
���										���� � 	����									������ ����� 
 

:�� ���� ���� ������ 

1-������� ��� �� ���� ��
�  

2-�������  ��!�� "#

! ���� ��#$  

3-������� �
$�� %�&'� %() 	*+���,$  

��'$1 	$ 	*�+�� ��
- #�
! 	���� %�� �.� �,/ �� 	*�+�� �012 ��� 3 �4��� (

 3���� #���6��7 �. #/�� 	����� 8��9  

 

��$���9 ���: ; ��+� �012 <�+�� 3�= >4? @�,$ ����*� 

 3��� 3��#0$ A�=A  %*� �� >4? BC� D. �! ���#� ��)C

<�/�� ��/��  %���  

 E�*) �,
.� �� �)� ��A  	0�02 ��F$ 3C� "���*= �= >4?
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 G1�H$ BC��$ 3�= >4? @�,$� #
��$ 	$ 	?�� �� ��F$ %��� %*�j  �IJ ���#� ��)C

.#/�� ��/�� 	����� 8��9 #��� 	*� 	*�+�� ��
-  

  

��'$2(  

#/�� 	����� 8��9 3���� #�����$ <�+�� 

����� � 1	 → 	������ � 1�����		�������� � 1����	�������� � 0 

� �! � 
"# � �∝�%                     

 	��
�� 3�=������LC %&'$ D�#�� ��  

 C 	����� 8��9 @�,$� 	���� �012 ��� �&��F$ %�� L�14$ �.� �,/ ��#$ 3���(��'$

3 �&��F$ 	����� 	)C�7 3��� ��; ��� ��#0$ �?�#2 C ������� 	+��!��  

  

 

 

&�	'(& � �
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�
 � &�	'(&
�') * &�	'(&� * +� * 1�� ��	,( ∗

1&�	'(& 

,� � &	,
 � &	��
�') * &�	'(&� * +� * 1�� ,( 

 �012 ��� ���.� � !	/ �012!3	0�!�24.2516 
   .<.��� 	����� 8��9 .%�� G1�H$ BC��$ >4? BC� D. �#&$ �� �FMN D. 3���� ���.� 

 

 ��O1! ������ 

 

    

 

  

'7 � 1�8 																															'9 � 1�� 																										: � :
:�:
*:� 

% � 
√9<    																											� 	 �! � 0=!  

'�! � �8",> �
�+"∝,> � ��"∝  
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P��� ��
Q�� %J�2 �� 

 

 

 

' 	 �! � '?& � '9 * &
� @� 	 �!∝ * '7A&  

' �B� � � 	 �! � '9 * &�'7& @1 C &∝A  

' �B�� " � '9&�'7& @1 C &∝A 
' �B�� " � '9&�'7&	� "�1 C &∝� → �C#)	�� → D � ,��=  

.#.�CR %�#� �� �.� ��#$ 	)C�7 S��JC(��'$ 

 

 ��1FDC  

  �7" � 
%E%.G�%H =0.465 mA 

  � " ≅ 	JKLM# � %.NOP�O Q 												: � <5<3<52<3 

% � 1√�: � 1√10 ∗ 10EO ∗ 1 ∗ 10ER� 10G S�T ��+U  



www.darvishkasa.blog.ir 
https://telegram.me/blogtel 

5 | P a g e            c h a p t e r 3  

n=
45<52<3 � 
V% ≪ 1 

0X�Y�/XL � 0Z2!3!	/XL@
E[∝A ≅ 0Z!	/XL � 
%\]5̂_ 5̀a � 0.448  → �C#)	��	 → D � 3.5 

�� � D�= � 3.5 ∗ 26�, � 99�, 

�i � ,�& � 80 ∗ 99�, � 7.9, 

���>� � 10, * �i cos%> � 10, * 7.9 cos 10G> 
 

	1! D���$��= B�)��� 

T.H.D=n∑ �MpM5 ��qrs� :            ①     

 ��O1! ������ �� 

�4≅�7 � �u4 v1 *w2�x�B����B� +y�&	%>
q
Hs�

z 
�7
 � 2�
�B��%�B� �u4 																												�7r �

2�
�B��%�B� �u4	
|��|i| � |�7|. }~�!����}        
|�
 �| �J5�Y�J_�Y� �u4RT                      ② 

|�r| � �J5�Y�J_�Y� �u4 r�r3E
�"# �?														③ 

①②③→ ?.	.� � 
"#�∑ @ rr3E
A� �Jp�Y�J5�Y���qrs�  
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	1T�M BC� ������ 

 

'= � '9 * ��� �� 

� 	 �! � '=&  

� 	 �! � '9& @1 C &�A 
' �B� � � 	 �! 

' �B�� " � '9&	� " @1 C &�A �
4��D�D → D � ,�,i 

,� � , 	 cos%> 																																	, � ,�&  
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 ���4  

(����	 
���) �����  

��� = ��� −��� 

����� 

.��� ���� ������ ����� �� �� �!�	�"  

:��	 $���  

	 = 
�� = 	�� cos���	�. 	�� cos���� 
= 12	��	��[cos ���� −���������������  � + cos
��� +�����] 

 �����BST:  

   $�%�& '�()*     RF  +��,��       La +��,�� 

	#$ = %&' + 	��
�� = 	��
�� 
($ = �)*+,-+. = �)*+/0+. *+��+. 123�456*+��+. 123���6

 

�%�-. /�0� 

7 ≜ 	��	9 �1�)���.	��	+��,��	/���2					: ≜ 	�$	9 	�1�)���.	�;+��,��	/���2	 
($ = �<*+/0+. *= 123���6*> 123�4�6 
($ = �<*+/0+. [�?
@�

+A 2�B
7� cos BCD��][�?
:� + A
:� cosEC��
E�]F
GHI

F
JHI  
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($ = �<*+/0+. [�?
7��?
:�KLLMLLNOP/3)�� + 2�I
@��?
7� cos����KLLLLLLMLLLLLLN��/3)��

+ 2�I
:��?
7� cos����KLLLLLLMLLLLLLN4�/3)��

 

+A�I 
7��I
:� cos�4� + cos����KLLLLLLLLMLLLLLLLLN�4�±��� +⋯] 
 ��4 /3)�� /��	EC4� ± BC�� .�.�5 �� ��)�!  

�&0 = �<*+/0+. �?
@��?
:� → �<*+/0+. = �&0�?
7��?
:� 
�P T��� = �<*+/0+. 2�
:��?
7� = 2�I
:��?
:� �&' 

�P T��� = �<*+/0+. 2�I
7��?
:� = 2�I
7��?
7� �&' 

�P T��� = 2��<*+/0+. �
7��I
:� = 2�I
7��?
7� . �I
:��?
:� �&' 

�*U < ��� 

 6� �%�7! 8�9RF  /�IF  

W' = � *�:	;�%� 	��	/3)��	/���2

�2*�*	��	��4'�()*	/���2
 

= XX|���	��  

W' = 2�&' �I
7��?
7�				�I
:��?
:�:	9 = ZE% 2�
7��?
7� 				 �I
:�:�?
:� �?
:� = 1�I
:� = >[\ �]
>��^
>� ≃ >[ 															: = +J`5+. ≪ 1 
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 +��,�� /���2 /� �%�7! <�9RF .2��2 �,(��  

�B
:� = 0				�B ≥ 2 ↰ 

W' = ZE% 2�I
7��e
7�  

 <.�	�� �2 8�9RF:  

W��� = ('|���	��  

 +��,�� 8�9=>�	  

W��� = 2�&'				 �I
:��e
:�:	9 ≃ ZE% 2: × :2 ≃ ZE% 

�4 <.�	�� �2 <�9  

W��� = ('|���	�� = 2�&' �I
7�� = 
7�7		9  

?�1� +��,�� 8�9 = ZE% [�]
=�=	�^
=� = WE
7� 
 ��4 /3)�� /���2 (+�@�RF A�? AIF  ����� =% � *�: ;�%� BST �" �� �2 ���	 B�

 ;�%�  /	 �!��Cdc 1  �(��1Ma  ��4'�()* /���2 *RF  D�!�! /�100  *1  �)* ����

.�5��  

�" 

7 = 	��	9 = 100E�2�E� = 4 

: = 	��	9 = 1Eh2�E� = 12� ≪ 1 
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W�� = ZE� = �&'	9 = 1Eh2�Eh = 12� 
W�� = ''|���	�� → ''|��� = 12� × 1Eh = 40ij 

W�� = ('|���	�� = WE
7� = ZE% �I
7��e
7� = 12� × 14 × 0/86 

('|��� = 	�� × W�� = 100Eh × 12� × 14 × 0/86 = 1/76Ej
= 0/07? W'ZE% : ≪ 1≃ �I
7��?
7� = 0 86⁄ → W' = 0 ∕ 86 × 12� = 0 ∕ 033 

W' = ('|���	�� → ''|��� = 	��W' 

= 1E	 × 0/03 = 33ij ('|���''|��� = 1/76Ej33ij = 53/3 

8%�-!  

	? =? X[ = 400t�				, �v = 100iw �I = 1000ij														�I = �x �? = 10	 (�� = 10ij[1 + 0/8 cos 2 × 1/3�] cos 10y� 	��
�� = 100E	 cos 5 × 10z� 
 �����fet  

hZ< = 	 cos% + 	��
�� + {��
�� 
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(| = �O}}+~� [
	�)% − 	t�[KLLLLMLLLLN�P + 	�� cos����KLLLLMLLLLNOP�[�4� + 	��[ cos��� �KLLLLMLLLLNOP�[���
 12 
1 + cos��� �� 

+2
cos ) − 	t�	�� cos����KLLLLLLLLMLLLLLLLLN�4� + 2
cos ) − 	t�	�� cos����KLLLLLLLLMLLLLLLLLN���
 

+2	��	� cos���� + cos����KLLLLLLLLLMLLLLLLLLLN�4�± ] 
 �2 /(���:�. /3)��� *�:  

(| T��� =2
	W) − 	t�	��. �|))	t[ 				(| T���
=3
	#) − 	t�	�� �|))	t[  

 /3)�� /���2RF � *�: ;�%�   

	W)2�� = VP2  

(| ���� = �t))	t[ 	��	�� 

 � /3)�� /���2IF � *�: ;�%�   

 6� �%�7! 8�9RF  /�IF  

W' = (| T���	�� = �|))	t[ 	�� 

 '�()* /���2RF �2*�*  

WE
7� = 2�|))	t[ � 	W) − 	tKLLMLLN+~[ �*��	�	/E�.	8%�(F����������+~[ ←G�E�	��H

�ZE% 
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 ��3�.��!FGR 

	��E@7 = 	t2 												 , 	 cos % = 	t2  

WXE@7 = �|))	t[ . 	t2 = �|))2	t 													WE@7 = 2�|))	t  

→ WE@7 = 12WE
7� 
Mixer �����! I*6  

�� = ��� 

 /� ��5 J�K�!WIF 

 ���L!DC  

	#� = 
−�@��[�I + �[ 														$� = 	#� − 0/7 

�$%� = 	$ − 
−	XX��$ = �&' 

�x = [�&' + (@'] 
 /3)��ac  

X#� = 	��
���(B 													('� = #(#� 

�(B = �I‖�[‖
#B* + #�$� 
�x = ��&' + #		��
4��(B � 
X$[ = �x �12 + @I
7� cos���� + @�
7� cos 3���� + ⋯� 
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XX[ ≃ X$[
= ��&' + #���
���(B � �12 + @I
7� cos����
+ @�
7� cos 3���� = ⋯� 

X$[ ���� = 12#	���(B @I
7� 
	�
�� = 	XX + ��XX[ T��� 

= 	XX + #	��2�(B @I
7��� cos���� 
����� /� /�%���  

#�9	�2	���M�	��4	=�.����4 > ��M�3!	����� > �*9	����� 


#�9�WX > W	��M�3! > WX	�*9 

 �% +�7� �� ��L� 6�� ;���. * ����� D�	�!X�Bh*����  �2*�* .����. ��NNN  * ��L�

 �2*�*RF  * ���	 �� <��� J4 �� ��IF .�42 �� �%�7!  

���� � *�: '�()* ��� B��E� (+�@�  

j[1 + EU
��] cosC� (�� = 1��[1 + cos 10� �] cos 10y �										iI[ = 7/85iw �I = 50iw				�[ = 5iw								�[ = 30iw �	 = 0 03iw⁄ 										i�� = 0 83iw⁄ 										�v = 100iw XI = 200t�										X[ = cos 148t� 										X� = 400t� �I, �[, �� = 10x� 

(��! ��4��!O���) ���!O��� �� /�"  
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��� = 1���X[ = 1√3 × 10�� × 148 × 10�y 

= 1 ∕ 5 × 10y �@&<*'  

B = E34�� = 0 ∕ 8230 = 0 ∕ 027 ≪ 1 

WE
7�ZE% = W� + B[W$BZE% �1 − B@� B ≪ 1≃ W�BZE% = 10��0 ∕ 027 × 152 = 0 ∕ 19 

ZE% = <&'	9 = 0 ∕ 5Ej26E	 = 152 	 

WE
7�ZE% = 0 19 +*� 	��� 7⁄ = 10 = 	(	9 → 	( = 10	9 = 260E	 

	��
�� = 260E	 cos 1 ∕ 5 × 10y� 
:������ �4  

 �2 �(���NNN  �� = I��]P] = I�v×I? ¡×[×I?×I? ]^ = 10y ¢£/¤`0 = ��� 

#� = 1�IXI = 110� × 2 × 10�I? = 5 × 1�v �@&<*'  

	# = (��. �IiI[�I = 10� × 7 ∕ 8550iw × 1��[1 + cos 10� �] cos 10y � 
 +��,��VRF  

	# = 1 ∕ 57E	[1 + cos 10� �] cos 10y � 
: = 1 ∕ 57E	26E	 = 0 04⁄ ≪ 1					7 = 10 

WX>≪I = ZE% �
7��?
7� = 152 × 0 ∕ 95 = (X T���	#  
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XX ���� = 	# × 152 × 0 95⁄ = 28 ∕ 6ij[1 + cos 10� �] cos���� 
��� = ��� −��� = 1/5 × 10y − 10I? = 0/5 × 10y �@&<*'  

�� ��	�(���	C� = 1��zX� = 1√10�� × 4 × 10�I? = 0 5⁄ × 10y
= 5 × 10z = ��� 

��� ��	�(���	#� = 1��X� = 110� × 4 × 10�I? = 5 × 10v > 2 × 13 

	�
�� = 	XX + (X T��� × �[ = 10 + 286G+[1 + cos 10��] 
 cos 5 × 10y�  

 ��� Q��%�-!7 :1/5/8/9  

 ��!R*��AM (S�� ����)  

VLCt ���" I�� <.�	�� ����� �����! <.�	�� �� ����� I�� =%  

 �3�� ���� J�. �2  	�
�� = −	�		�
��  

2�%2 ;�5 85*� ���� T6R '�()*  

(U: Z
�� ≥ 2	� + 	� 

 ��42�%2D�	*	D[  S���: 
�5 ;U 6� 1�4�& ���� �.��9 �� ���H ;�5 85*� � /.�(�U �2

 �3�� ���� J�. �2 �42�%2 ;2��	�
��   	� > Z
�� − 2	�		1  

 :�7@� ���� J�. �2  	�
�� = 	� 

 �7@� ���� J�. �2 �42�%2 ;�5 85*� 
�5	�
��   'U	� ≥ 2	� + Z
��		2  

 ��42�%2D�	*	|I  .�.�5 �� 85*�  
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 6�1  *2  V��! �2�%2 �& ;�5 +�(�	 
�5	�
�� 

=W(�&�� 
�5) ���� X�LC 2�	��	 
�5    	� ≥ 2	� + Z
�� 

 �7@� ���� J�. �2�-�  .�5 �4��: 85*� �42�%2  


�5 ����H�� Y�� ��  

 G�H2 ����Va  

	@ = �& − Z
���I + �&��  

(|I = ��2 − �Z2 = (|� 

(|[ = (|� = ��2 + �Z2  

(| = �<*+�+. 																				�%													| = 	9�B X|()  

:�42�%2 �%��4 �)�" �2  

	@ = 	|[ − 	|I = 	|� − 	|� 

	@ = 	9�B (|[�) − 	9�B (|I�) = 	9�B (|[(|I 

	@ = 	9�B �� + (Z2|� − (Z2 = 	9�B �� − �(��� − (Z = 	9�B 1 + (Z��1 − (Z�� 

;��) =� V�� 	@ = �&	(Z
1 + 0§¨��©̈ + 0§ªv��ª +⋯� 
 ;�%�  �� 2�%2 ������%2 ��*���$�%�&  �& = +.«©̈ 										 

(Z = Z
���I + �& 
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	@ = �&. Z
���I + �& 

 .��	 �� ��(�� �E: ��!R*��    (U ¬§¨���¨ ≪ 1KLMLN;2��	�E:	
�5

→ 	@ = �&			(Z  

x	� ↲ −	� + �[�� + 2	� = 0 → �� = 	� − 2	��[  

8�%�& /��" 

	� ®Z
��0  

	�
�� = 2Z
��9X |w
ZC��|ZE cos��� 
��-Z ���� �2 	�
�� = [§
6�.P ZE ¢/¢/�4] cosC�� 

 /	 �!��C �2 [�\�� ���� ��!R�� �25	W)2 × 10�� = Z
��  

 *R[ = RI = 1°Ω  *�� = 1x  *� = 10iw  *X = 1B�  

 �X = 10y ¢£/¤`0��� B��E�  

1.  � /���2 �H��"VL .���� X�LC 2�	��	 ���� 

2.  ��*��� ����� 8���!�[ .�%�-. ��(�� �E: ��!R*�� /	 �� ��L. /� 

 � /���2VL  ����� ��VLmin  �-�H �21 .�%��,� �K. �2  

3. ���� � *�: '�()* 

[�\�� ��!R*�� ��H�* ����  

 �(��� 6� ��7Z 
�5← 1  �%�0! <.�	��NNN 2  ����� *2 �(��� ���F&wm .�5��  

 :D(�� �\���1- 9- 10- 15- 17  
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 ���1  

	
�� = Z
�� cos�X� 
	
�� = j[1 + E²/�!R*��	D%�M U ³ �²T��&	����´] cos���  ��5 /)*�� I��AM 2���.�(��  

#� ≥ 2CE U
7�µµµµµµ = 0												|U
7�|G£= = 1 

�5�� �9� U
�� = cosCE�		Y�� 

	
�� = j cos�X��������P£¢¢¶`¢ + jE2 cos
�X −�E������������������.}.,
+ jE2 cos
�X + CE��������������·.}.,

 

jE ¹̧º
¹»2���.�(�� #� = 2�E																																). ). # 
����		�.��� 												#� = �E|. ). # 
��5	^_"	���"� 											#� = �E 

 ;��!���(���  .2�5 �� `�.  

 ��!R��2 V��! V��;*���� ���5U .2�5 �� 6��  

 6�����5U(��!R��2)  

 ��� ��5 /)*�� I�� /L3C    	( = Z
�� cos�*�  

T��& +��,�� ��L��      	�
�� =∝ [Z
��] 

(T��&) S�& a��!  

U
�� 
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 6�����5U b��.�AM  

1. S�& =�& 6�����5U 

2. S�& 8�,.��� 6�����5U 

3.  ) ;*���� 6�����5U I�� b��.�AM .��	 �� 6�����5U �� ( 

;*���� 6�����5U  

	� = Z
�� cos�X�																		�? = cos�X� + ½ 

	@ = Z
��'�<[�X� = Z
��2 
1 + '�<[�X�� 
	@ = Z
 �²/%�&	�.	��	+��,���2 + Z
��2 cos 2�X�KLLMLLNR��	<.�	��

 

    → 2�X+��ji 

	�
�� = Z
��2 w�
0� 
 ��L� 6�.���. �9� �5�� /(5�2 6�� ^O(:� �(��%�2 �C�" ��  

	�
U� = |w
U�|	( 	@ = Z
�� cos�X�. cos
�'� + t� 
	@
X� = Z
��2 [cos
2�X� + t� + cos t] 
	@ = Z
��2 cos
2�X� + t� + Z
��2 cos t 

	�
�� = Z
��2 cosP|w�
0�| 
 


ط آ���ر��ز �AM ا����دارد  
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 �������  

:
��� ����� 

 

\ 

                  �� � ��	��	�
 ��=� � �� cos �0	� �� � ��	����
   �� �����	� 
��� ��� ���� 

 

 ����� ��� �!(v1<<vt   ��   x<<1 ) 

�� � �1 � !"    �� � ������
�1 � #	$%&�0	�" 
�� � ��	�''� (1 � �1�� 	$%&�0�) � �*+ � ��	 cos�� 
�*+ � ���''� 																																			�� � �*+�� �1 

 

 


"� ���� 
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  �� � ��	����
   �� �����	� 
��	+����� � ����" � 2- �.��"/

.0� $%&1	�0	� 
�� � ��	�''� 2����" � 2- �.��"/

.0� $%&1	�0	�3 
�� � �*+ 21 � 2- �.��"����"

/
.0� cos 1�0�3 

�� � �*+ � �� cos�0� � �4$%&2�0� … 

Gm(x)=

#�$�	%��$#	
"&�	�����'�(	����)

*)�'�	+�,��	6+	�-.	����)
 

gm(x)=
478�9"�7��9" . 7;<'� =gm(Q)

478�9"�7=�9" 
 

   x<<1  ����(0��               ����� ��� �!  

����" ≅ 1              ����" ≅ �4	                    �.��"|1 ≫ 2 � 0 

�� � �*+ A1 � 2 #2 $%&�0�B � �*+	#	$%&�0� CD��"EDF � 2# ∗ #2 � 1 → CD��" � EDF 
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x≥ 10											�1 

����" ≅ J9√4L�                           �� � �*+M1 � 2∑ cos 1	�0�/.0� O 
lim�→/ (47S�9"7=�9" ) =2 

�� � ������
 	��+�����      (
"� ���� 

�T � ���''���+����� ���T � �+������� � ���+����UV�" 
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.3�'�4 �!) �5 �' 
#�$� +�,��(��6� 
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 Type	equation	here. 
Vs=250mv cos10b							$ � 11c									d � 10ef						 
ghi � �j � 250D�	$%&10b�                  ie=�����l�
  

 

�� � �*+ 21 �-2�1��"�%��"
/
.0� cos 1��3 

x=
'�'� � 4mn'4on' � 9.6�																																						�*+ � 2.6D� 

�� � 2����"����" 													�*+ � 1.89 ∗ 2.6 � 4.88Dt 

�4 � 2�4��"����" 														�*+ � 2.6Dt ∗ 1.6 

�u � ⋯ 

�+ � �+ � �*+ w1 �-2�1��"�%��" cos 1��x 
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� � 10b yz{ &�$|  

0"! .3�7�� 
6�� �' $ �) �( %8���  

ω � 1√~$ � 10b yz{ &�$|  

 


"&� �����'�( �5 9�5$� 
#�$� +�,�� ����) ω � ��→�%� � �$	�� cos 1�0� 
h� � 1�$. $ � 12 ∗ 10u ∗ 10V� � 5 ∗ 10m yz{ &�$|  

10b � h�2 � c � 10 � h�2  

3�7��� '�:; $,"�� 8� 
#�$� %��$# $<=�5 *�( �����'�( � >�) �����'�( �� � �10� � �0� � �10 � 9.76 cos 10b � 
 


"?�@< ����� 

 



www.darvishkasa.blog.ir 
https://telegram.me/blogtel 

7 | P a g e            c h a p t e r 5  

				��� � �����l8�
                                              ��4 � �����l��
   

�J8�J� � ����l8���l�"�
                                                   z≅ '8V'�'�  

��� � 7���J��4 � 7���J�    �
�� � 7�4 � ���4 � 7�4 � �� → �� � 7�4 � �4		 	� 7�4 �z1ℎ �4 

 

��� � 7�4 �1 � �z1ℎ �4"�4 � 7�4 �1 � �z1ℎ �4"                                
If   (

'�V'44 )	≪ 1		 → 		 |�1 � �2| 	≪ 26D� 

��� � ��2 �1 � �2"�4 � ��2 �1 � �2" 							→ 		��� � ��2 � ��2 �2�4 � ��2 � ��2 �2 

EDF� � 14 �� ∝
�1 � �2���1 � �2  

 EDF � �� ∝ 7�'�=�4E�1F 

EDF4 � �	∝ �4�1 � �2 

A'B5 ��� �! 

�� � ��2 �1 � tan ℎ �2" 
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 *)�'� *�$5 
!���!  ��C5�< D$� �5AC �1 � �2 � �1 cos�� 
Z=

'�V'4'� � '�'�	 cos�� � #	$%&�� 
�� � ��2 M1 � tan ℎ	�# cos��"O � 2-�21 � 1" cos 1	��/

.0� 3 � ��2  

Cn��" � ∝ ����  
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 ������  

 �	
���AM (��� ���)    

 �	
���AM (��� ���)  

VLCt ���� �	� ������ ����� �����
 ������ �� ����� �	� �   

 �!"� ��#$ �#� �%  ����� = −��	�����  

%	 % &� '��� ���� ()� *�+,�  

	
: ���� ≥ 2�� + �� 

 ��-%	 %D�	�	D�  �	��. /�� &0 )� 1#-�2 ���� ��#3 �� ���4 &� '��� � 5��+$0 �%

 �!"� ��#$ �#� �% �-%	 % &%	������   �� > ���� − 2��		1  

 :789� ��#$ �#� �%  ����� = �� 

 789� ��#$ �#� �% �-%	 % &� '��� /�������   �
�� ≥ 2�� + ����		2  

 ��-%	 %D�	�	��  .�	� �� '���  

� )1  �2  ;$	
 �%	 % �2 &� <�+"� /������� 

�=+>"2	$ /��) ��� ?#@A %����� /��    �� ≥ 2�� + ���� 

 789� ��#$ �#� �%�BCD .� -�	. '��� �-%	 %  

/�� ����4�� E�� ��  

 F#4% ���Va  

�� = �� − ����
�� + ����  

	�� =  �
2 − ��

2 = 	�� 
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	�� = 	�� =  �
2 + ��

2  

	� =  !"
#$
#% 																				� 												�� = �&�' (�

	)  

:�-%	 % 7 �- 7,�� �%  

�� = ��� − ��� = ��� − ��� 

�� = �&�' 	��
 ) − �&�' 	��

 ) = �&�' 	��
	��

 

�� = �&�'
 � + 	�

2
�� − 	�

2
= �&�'  � − *	+

 � − 	� = �&�'
1 + 	�

 �
1 − 	�

 �
 

&�	, �� ;C� �� = ��		��1 + ,-.

�/0.
+ ,-1

2/31 + ⋯� 

&� �D �� %	 % ��#��" % 7���G� H� �2 �� = #%
50
.
										 

	� = ����
�� + �� 

�� = ��. ����
�� + �� 

 ."� �� ��+�� �I. �	
����    	
 7-.

�/3. ≪ 19:;:<
&%	�	�I.	/��

→ �� = ��				�  

>�� ↲ −�� + �� � + 2�� = 0 →  � = �� − 2��
��

 

'# �2 5GJ� 

�� A����
0  
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����� = 2����
&( |C��D*�|�E cosI�� 

�JBK ��� �% ����� = �-�J�
%K �E LM

LM�NO
cosD*� 


