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; Z�S"Q6hjbp^IQ�g�c�_mX[T,hRa,Q�gBa��lTWZ�u h[S"`j^I`�X[T,hn{ |xc6hjh[S"Q>Xe¢FT&de`¸deZ�S"QpX[Z�S1T,]$S"QB`�de^zX[_�ZB^I`¸_"fITW`jS"g¬{
� � �¦À
Smh[^IV�bOX[ZFa;X¶±$².³j´ (������� Á�� ��! ��"$# � ³&% � ^I`¸X[Z�S1`jTWfIc6X[^ITWQ�X[TUb>TWc6h O À�i�^IQ�]¹a;hjX � a;� {� _m�('Rh�a;]FZ�±$².³j´�{ ®°ZFa;Xe^I`¸X[Z�Swa,`�b6u¶]�X[T,X[^I_�fI^IuH^zX�TWVe±$².³j´\a,`U³*),+.-
HMTWfIc6X[^ITWQ¬{
� a;��/ b0�1^zh[_�Z�Z�T�
 < `¸f�and°dxS�ZFans>S�X[ZFa;X=¿'1 D:¿'.S(°¿�deZ�^I_�Z�Xjh�a,Q�`jf�a;X[S"`�^IQ>X[T=X[Z�S O Q�^zX[^�a,f¹À a,fIc�S
iµh[T � fIS"u ²7V?T,hU³1% � ´

; ±32(².³j´=D��Y±$².³j´ ( Á����54 ±$².³j´:( � a;X ³:( �
� � � O V�±$².³j´ (6������ Á�� ��! ��" # X[Z�S"Q

; ±72�².³j´ D��Y±$².³j´ ( ;98&: �; � Á��<� ! ��" #>= 2�D�� 8&: �; � Á?� � ! ��" #>=
( ;98 : �; � ;@� ! ��" #�= D Á���� � Á��<� ! ��" #
( Á����@� ! ��" D Á����A��Á����@� ! ��"
( Á����

tRfI`jT�� ±$² � ´:(������� Á��<� � # (����� ² Á�� Á ´:( � {
� _m�qtR`e³*),+ dxSxZFans>Sq±$².³j´:(������� Á��<��! ��"B# )C���� ² Á�� � ´:(����� a,` ^IQ�g�^I_na;X[S"g\^IQqX[Z�SxV?TWfIfIT&de^IQ�oo,h�a;]FZBTWVe±$².³j´�{

R-L Circuit: current I(t)
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� a;� 	R`jS �1^zh[_�Z�Z�T�
 < `xf�and«X[Twd¸h[^zX[SeX[Z�S O Q�^zX[^�a,fFs,a,fIc�SRiµh[T � fIS"u.� P'L�k a,Q�gy^IQ�^zX[^�a,f¹_"TWQ�g�^zX[^ITWQ½²7`�´� V?T,heX[Z�Sq`j^Iu¶]FfISw_"^zh[_"c�^zX�_"TWQ�`j^I`�X[^IQ�oHTWVYa Á���� _"TW`n²��,³j´\s>TWfzXet�|­oWS"Q�Smh�a;X[T,hR_"TWQ�Q�S"_mX[S"g�^IQB`jSmh[^IS"`
de^zX[Z¦a ; TWZ�u h[S"`j^I`�X[T,h\a,Q�g:a��� V.a;h�a,g¦_na;]¹a,_"^zX[T,hn{H��Z�S¶_�ZFa;h[oWSHTWQvX[Z�S¶_na;]¹a,_"^zX[T,hw^I` � deZ�S"QX[Z�SwT,]$S"Qp`�de^zX[_�ZB^I`¸_"fITW`jS"g¬{
� � ��À
Smh[^IV�b¶X[ZFa;X=·y².³j´:( �Y_"TW`n²��,³j´�D��Y`j^IQ½²��,³j´ � � ��! ��" ^I` X[Z�SR`jTWfIc6X[^ITWQyX[Tqb>TWc6h O À�i�^IQy]¹a;hjX � a;� {
� _m�:� ^IQ�g�±$².³j´��6X[Z�S1_"c6hjh[S"Q>X�a;X�X[^IuHSy³���X[Z�S"QBo,h�a;]FZ � T,X[Zp_�ZFa;h[oWSB·y².³j´\a,Q�gB_"c6hjh[S"Q>XH±$².³j´�{I{

HMTWfIc6X[^ITWQ¬{
� a;� / b
�1^zh[_�Z�Z�T�
 < `ef�and�dxSwZFans>S�X[ZFa;X¶¿'.FD�¿'&)(°¿ `jT

; ±$².³j´=D Á
Á	� � ·y².³j´:( Á���� _"TW`n²��,³j´ T,h · 2&².³j´ D ; ·y².³j´ ( : � _"TW`&²��,³j´

a,Q�g ·y² � ´ ( � {
� � � O VR·y².³j´:( �Y_"TW`&²��,³j´=D
�Y`j^IQ�²��,³j´ � � ��! ��" X[Z�S"Q
· 2�².³j´ D ; ·y².³j´:( � �Y_"TW`n²��,³j´ D��Y`j^IQ½²��,³j´ � � � ! ��" # 2�D ; � �Y_"TW`&²��,³j´=D
�Y`j^IQ½²��,³j´ � � � ! ��" #

( � � ; �µ`j^IQ½²��,³j´=D ;�; _"TW`n²��,³j´ D Á � � ! ��" # D � Á �Y_"TW`&²��,³j´=D ; �µ`j^IQ�²��,³j´ ��Á � � ! ��" #
( : � _"TW`n²��,³j´

a,Q�g ·y² � ´ ( �Y_"TW`n² � ´ D��Y`j^IQ½² � ´ � � � � ( � D �A� � ( � {
� _m� ±$².³j´ (�· 2(².³j´ ( � ; �µ`j^IQ½²��,³j´BD ;�; _"TW`n²��,³j´BD Á � ��! ��" V?T,hy³
� � {1��Z�SUo,h�a;]FZ�`�TWVw·y².³j´¶a,Q�g
±$².³j´\a;h[S � S"fIT&dw{

R-C Circuit: charge Q(t)
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