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¾¾ 6LQJOH�SKDVH�$&�FLUFXLWV6LQJOH�SKDVH�$&�FLUFXLWV

¾¾ 7KUHH�SKDVH�$&�FLUFXLWV7KUHH�SKDVH�$&�FLUFXLWV



'�(/$1*29$1 $&�&LUFXLWV �

6LQJOH�SKDVH�$&�FLUFXLWV6LQJOH�SKDVH�$&�FLUFXLWV
�� 6LQXVRLGDO�YROWDJH6LQXVRLGDO�YROWDJH

�� 3HDN�YDOXH3HDN�YDOXH
�� $YHUDJH�YDOXH$YHUDJH�YDOXH
�� 506�YDOXH506�YDOXH

�� 3KDVRU��5HSUHVHQWDWLRQ3KDVRU��5HSUHVHQWDWLRQ
�� 3RZHU�IDFWRU3RZHU�IDFWRU
�� 6LQJOH�SKDVH�5&�5/�	�5/&�FLUFXLWV6LQJOH�SKDVH�5&�5/�	�5/&�FLUFXLWV
�� &RPSOH[�SRZHU&RPSOH[�SRZHU
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7KUHH�SKDVH�$&�FLUFXLWV7KUHH�SKDVH�$&�FLUFXLWV

�� /LQH�DQG�3KDVH�YDOXHV/LQH�DQG�3KDVH�YDOXHV

�� 3RZHU�PHDVXUHPHQW3RZHU�PHDVXUHPHQW
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6LQJOH�SKDVH�$&�FLUFXLWV6LQJOH�SKDVH�$&�FLUFXLWV

:KDW�LV�$&":KDW�LV�$&"

:KDW�LV�WKH�'LIIHUHQFH�EHWZHHQ�:KDW�LV�WKH�'LIIHUHQFH�EHWZHHQ�$&�	�'&$&�	�'&""

:KDW�LV�VLQXVRLGDO�YROWDJH":KDW�LV�VLQXVRLGDO�YROWDJH"
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'&�YV��$&'&�YV��$&
99'LUHFW�FXUUHQW�RU�9ROWDJH��'LUHFW�FXUUHQW�RU�9ROWDJH��'&'&��IORZV�LQ�WKH���IORZV�LQ�WKH�
FLUFXLW�RQO\�LQ��FLUFXLW�RQO\�LQ��RQH�GLUHFWLRQRQH�GLUHFWLRQ

99$OWHUQDWLQJ�FXUUHQW�RU�9ROWDJH��$OWHUQDWLQJ�FXUUHQW�RU�9ROWDJH��$&$&��IORZV�ILUVW���IORZV�ILUVW�
LQ�RQH�GLUHFWLRQ�WKHQ�LQ�WKH�RSSRVLWH�GLUHFWLRQ�LQ�RQH�GLUHFWLRQ�WKHQ�LQ�WKH�RSSRVLWH�GLUHFWLRQ�
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'HILQLWLRQ�RI��$&'HILQLWLRQ�RI��$&
99 :KHQ�WKH�FXUUHQW�RU�YROWDJH�IORZLQJ�LQ�WKH�:KHQ�WKH�FXUUHQW�RU�YROWDJH�IORZLQJ�LQ�WKH�
FLUFXLW�YDULHV�LQ�FLUFXLW�YDULHV�LQ�PDJQLWXGHPDJQLWXGH DV�ZHOO�DV�DV�ZHOO�DV�GLUHFWLRQGLUHFWLRQ
SHULRGLFDOO\��LW�LV�FDOOHG�DOWHUQDWLQJ�FXUUHQW�RU�SHULRGLFDOO\��LW�LV�FDOOHG�DOWHUQDWLQJ�FXUUHQW�RU�
YROWDJHYROWDJH

997KH�FLUFXLWV�LQ�ZKLFK�DOWHUQDWLQJ�FXUUHQWV�IORZ�7KH�FLUFXLWV�LQ�ZKLFK�DOWHUQDWLQJ�FXUUHQWV�IORZ�
DUH�FDOOHG�$&�FLUFXLWVDUH�FDOOHG�$&�FLUFXLWV
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$SSOLFDWLRQV�	�$GYDQWDJHV$SSOLFDWLRQV�	�$GYDQWDJHV
�� /DUJH�VFDOH�SRZHU�JHQHUDWLRQ/DUJH�VFDOH�SRZHU�JHQHUDWLRQ

�� 7UDQVPLVVLRQ�	�'LVWULEXWLRQ7UDQVPLVVLRQ�	�'LVWULEXWLRQ
$GYDQWDJHV�$GYDQWDJHV�
99 9ROWDJH�FDQ�EH�6WHS�XS�RU�VWHS�GRZQ�XVLQJ�9ROWDJH�FDQ�EH�6WHS�XS�RU�VWHS�GRZQ�XVLQJ�
WUDQVIRUPHUVWUDQVIRUPHUV

99 $OWHUQDWLQJ�FXUUHQW�PRWRUV�DUH�FKHDSHU��VLPSOH�LQ�$OWHUQDWLQJ�FXUUHQW�PRWRUV�DUH�FKHDSHU��VLPSOH�LQ�
FRQVWUXFWLRQ��HIILFLHQWFRQVWUXFWLRQ��HIILFLHQW
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$�&�7HUPLQRORJ\$�&�7HUPLQRORJ\
99 :DYHIRUP:DYHIRUP
99 $OWHUQDWLQJ�:DYHIRUP$OWHUQDWLQJ�:DYHIRUP
99 6LQXVRLGDO�:DYHIRUP6LQXVRLGDO�:DYHIRUP
99 &\FOH&\FOH
99 7LPH�SHULRG7LPH�SHULRG
99 )UHTXHQF\)UHTXHQF\
99 $PSOLWXGH$PSOLWXGH
99 3KDVH�	�3KDVH�'LIIHUHQFH3KDVH�	�3KDVH�'LIIHUHQFH
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$�&�7HUPLQRORJ\$�&�7HUPLQRORJ\
:DYHIRUP�:DYHIRUP�
3ORWWLQJ�WKH�LQVWDQWDQHRXV�YDOXHV�9V�7LPH3ORWWLQJ�WKH�LQVWDQWDQHRXV�YDOXHV�9V�7LPH

$OWHUQDWLQJ�:DYHIRUP�$OWHUQDWLQJ�:DYHIRUP�
7KH�:DYHIRUP�ZKLFK�UHYHUVHV�LWV�GLUHFWLRQ�7KH�:DYHIRUP�ZKLFK�UHYHUVHV�LWV�GLUHFWLRQ�
UHJXODUO\UHJXODUO\



'�(/$1*29$1 $&�&LUFXLWV ��

6LQXVRLGDO�:DYHIRUP6LQXVRLGDO�:DYHIRUP
�� $OWHUQDWLQJ�ZDYHIRUP�LQ�ZKLFK�$OWHUQDWLQJ�ZDYHIRUP�LQ�ZKLFK�

VLQH�ODZVLQH�ODZ LV�VDWLVILHGLV�VDWLVILHG

�� 7KH�6LQXVRLGDO�$&�:DYHIRUP7KH�6LQXVRLGDO�$&�:DYHIRUP 7KH�7KH�
PRVW�FRPPRQ�$&�ZDYHIRUP�LV�D�PRVW�FRPPRQ�$&�ZDYHIRUP�LV�D�
VLQHVLQH �RU��RU�VLQXVRLGDOVLQXVRLGDO��ZDYHIRUP���ZDYHIRUP�

�� 7KH�7KH�YHUWLFDO�D[LVYHUWLFDO�D[LV UHSUHVHQWV�WKH�UHSUHVHQWV�WKH�
DPSOLWXGHDPSOLWXGH RI�WKH�$&�FXUUHQW�RU�RI�WKH�$&�FXUUHQW�RU�
YROWDJH��LQ�DPSHUHV�RU�YROWV�YROWDJH��LQ�DPSHUHV�RU�YROWV�

�� 7KH�7KH�KRUL]RQWDO�D[LVKRUL]RQWDO�D[LV UHSUHVHQWV�WKH�UHSUHVHQWV�WKH�
DQJXODU�GLVSODFHPHQWDQJXODU�GLVSODFHPHQW RI�WKH�RI�WKH�
ZDYHIRUP��7KH�XQLWV�FDQ�EH�GHJUHHV�ZDYHIRUP��7KH�XQLWV�FDQ�EH�GHJUHHV�
RU�UDGLDQV�RU�UDGLDQV�
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6LQXVRLGDO�:DYHIRUP6LQXVRLGDO�:DYHIRUP
�� 7KH�VLQH�ZDYHIRUP�LV�DFFXUDWHO\�UHSUHVHQWHG�E\�7KH�VLQH�ZDYHIRUP�LV�DFFXUDWHO\�UHSUHVHQWHG�E\�
WKH�WKH�VLQH�IXQFWLRQVLQH�IXQFWLRQ RI�SODQH�WULJRQRPHWU\�RI�SODQH�WULJRQRPHWU\� \� �\� �
UUVLQVLQT�T�

�� ZKHUH�ZKHUH�
²² \� �WKH�LQVWDQWDQHRXV�DPSOLWXGH�\� �WKH�LQVWDQWDQHRXV�DPSOLWXGH�
²² U� �WKH�PD[LPXP�DPSOLWXGH�U� �WKH�PD[LPXP�DPSOLWXGH�
²² T� �WKH�KRUL]RQWDO�GLVSODFHPHQW�T� �WKH�KRUL]RQWDO�GLVSODFHPHQW�
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6LQXVRLGDO�:DYHIRUP6LQXVRLGDO�:DYHIRUP
�� ,QVWDQWDQHRXV�&XUUHQW�,QVWDQWDQHRXV�&XUUHQW�

L� �L� �,SVLQT,SVLQT ZKHUHZKHUH
L� �L� �LQVWDQWDQHRXV�FXUUHQWLQVWDQWDQHRXV�FXUUHQW LQ�DPSHUHVLQ�DPSHUHV
,S,S  �WKH�PD[LPXP��RU�SHDN��FXUUHQW�LQ� �WKH�PD[LPXP��RU�SHDN��FXUUHQW�LQ�
DPSHUHVDPSHUHV
T� �WKH�DQJXODU�GLVSODFHPHQW�LQ�GHJUHHV�RU�T� �WKH�DQJXODU�GLVSODFHPHQW�LQ�GHJUHHV�RU�
UDGLDQV�UDGLDQV�

��
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6LQXVRLGDO�:DYHIRUP6LQXVRLGDO�:DYHIRUP
,QVWDQWDQHRXV�9ROWDJH,QVWDQWDQHRXV�9ROWDJH
�� Y� �9SVLQT�ZKHUHY� �9SVLQT�ZKHUH

²² Y� �Y� �LQVWDQWDQHRXV�YROWDJHLQVWDQWDQHRXV�YROWDJH LQ�YROWVLQ�YROWV
9S� �WKH�PD[LPXP��RU�SHDN��YROWDJH�LQ�YROWV9S� �WKH�PD[LPXP��RU�SHDN��YROWDJH�LQ�YROWV
T� �WKH�DQJXODU�GLVSODFHPHQW�LQ�GHJUHHV�RU�UDGLDQVT� �WKH�DQJXODU�GLVSODFHPHQW�LQ�GHJUHHV�RU�UDGLDQV
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6LQXVRLGDO�:DYHIRUP6LQXVRLGDO�:DYHIRUP
�� 3HULRG�RI�D�ZDYHIRUP3HULRG�RI�D�ZDYHIRUP ��
7KH�7KH�SHULRGSHULRG RI�D�ZDYHIRUP�RI�D�ZDYHIRUP�
LV�WKH�WLPH�UHTXLUHG�IRU�LV�WKH�WLPH�UHTXLUHG�IRU�
FRPSOHWLQJ�RQH�IXOO�F\FOH��FRPSOHWLQJ�RQH�IXOO�F\FOH��

�� 0DWK�V\PERO��70DWK�V\PERO��7
8QLW�RI�PHDVXUH��VHFRQGV�8QLW�RI�PHDVXUH��VHFRQGV�
�V��V�
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6LQXVRLGDO�:DYHIRUP6LQXVRLGDO�:DYHIRUP
3HULRG�RI�D�ZDYHIRUP3HULRG�RI�D�ZDYHIRUP ��

�� 2QH�SHULRG�RFFXSLHV�H[DFWO\�2QH�SHULRG�RFFXSLHV�H[DFWO\�
�����RI�D�VLQH�ZDYHIRUP������RI�D�VLQH�ZDYHIRUP�

�� 7KH�XVXDO�XQLWV�RI�PHDVXUH�DUH�7KH�XVXDO�XQLWV�RI�PHDVXUH�DUH�
VHFRQGV��V�VHFRQGV��V�
PLOOLVHFRQGV��PV�PLOOLVHFRQGV��PV�
PLFURVHFRQGV��PV�PLFURVHFRQGV��PV�
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6LQXVRLGDO�:DYHIRUP6LQXVRLGDO�:DYHIRUP
)UHTXHQF\�RI�D�)UHTXHQF\�RI�D�
:DYHIRUP:DYHIRUP

The frequency of a 
waveform is the number 

of cycles that is 
completed each 

second.

Math symbol: f
Unit of measure: hertz 

(Hz)
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6LQXVRLGDO�:DYHIRUP6LQXVRLGDO�:DYHIRUP
�� 7KLV�H[DPSOH�VKRZV�IRXU�F\FOHV�SHU�VHFRQG��RU�D�7KLV�H[DPSOH�VKRZV�IRXU�F\FOHV�SHU�VHFRQG��RU�D�
ZDYHIRUP�WKDW�KDV�D�IUHTXHQF\�RI�ZDYHIRUP�WKDW�KDV�D�IUHTXHQF\�RI���+]��+]��
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6LQXVRLGDO�:DYHIRUP6LQXVRLGDO�:DYHIRUP
�� )UHTXHQF\�WR�3HULRG)UHTXHQF\�WR�3HULRG 7� ���I�7� ���I�
�� 3HULRG�WR�)UHTXHQF\3HULRG�WR�)UHTXHQF\ I� ���7�I� ���7�
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6LQXVRLGDO�:DYHIRUP6LQXVRLGDO�:DYHIRUP
�� $�FHUWDLQ�VLQH�ZDYHIRUP�KDV�D�IUHTXHQF\�RI�����$�FHUWDLQ�VLQH�ZDYHIRUP�KDV�D�IUHTXHQF\�RI�����
+]��:KDW�LV�WKH�SHULRG�RI�WKLV�ZDYHIRUP"+]��:KDW�LV�WKH�SHULRG�RI�WKLV�ZDYHIRUP"

$QV�����PV$QV�����PV
�� :KDW�LV�WKH�IUHTXHQF\�RI�D�ZDYHIRUP�WKDW�KDV�D�:KDW�LV�WKH�IUHTXHQF\�RI�D�ZDYHIRUP�WKDW�KDV�D�
SHULRG�RI�����PV"SHULRG�RI�����PV"

$QV����N+]�$QV����N+]�
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6LQXVRLGDO�:DYHIRUP6LQXVRLGDO�:DYHIRUP
9� �9� �9P9P VLQVLQ&&WW
,�� �,�� �,P,P VLQVLQ&&WW
$QJXODU�YHORFLW\�$QJXODU�YHORFLW\�
 �$QJOH�WXUQHG���WLPH�WDNHQ �$QJOH�WXUQHG���WLPH�WDNHQ
 ��� ����� ��7��7

&&  ���� ������ ))
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0DJQLWXGH�RI�0DJQLWXGH�RI�VLQXVRLGDO�ZDYHIRUPVLQXVRLGDO�ZDYHIRUP

993HDN�YDOXH3HDN�YDOXH

99$YHUDJH�YDOXH��RU��0HDQ�YDOXH$YHUDJH�YDOXH��RU��0HDQ�YDOXH

99506�YDOXH��RU��(IIHFWLYH�9DOXH506�YDOXH��RU��(IIHFWLYH�9DOXH



'�(/$1*29$1 $&�&LUFXLWV ��

3HDN�9ROWDJH3HDN�9ROWDJH
�� 3HDN�YROWDJH3HDN�YROWDJH LV�WKH�YROWDJH�LV�WKH�YROWDJH�

PHDVXUHG�IURP�WKH�EDVHOLQH�RI�PHDVXUHG�IURP�WKH�EDVHOLQH�RI�
DQ�DF�ZDYHIRUP�WR�LWV�DQ�DF�ZDYHIRUP�WR�LWV�
PD[LPXP��RU�SHDN��OHYHO�PD[LPXP��RU�SHDN��OHYHO� 8QLW��8QLW��
9ROWV�6\PERO��9ROWV�6\PERO��9S9S

�� )RU�D�W\SLFDO�VLQXVRLGDO�)RU�D�W\SLFDO�VLQXVRLGDO�
ZDYHIRUP��WKH�SRVLWLYH�SHDN�ZDYHIRUP��WKH�SRVLWLYH�SHDN�
YROWDJH�LV�HTXDO�WR�WKH�QHJDWLYH�YROWDJH�LV�HTXDO�WR�WKH�QHJDWLYH�
SHDN�YROWDJH�SHDN�YROWDJH�

�� 3HDN�YROWDJHV�DUH�H[SUHVVHG�3HDN�YROWDJHV�DUH�H[SUHVVHG�
ZLWKRXW���RU�ZLWKRXW���RU� �� VLJQ�VLJQ�
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3HDN3HDN��WRWR��SHDN�YROWDJHSHDN�YROWDJH
3HDN3HDN��WRWR��SHDN�YROWDJHSHDN�YROWDJH LV�WKH�YROWDJH�PHDVXUHG�IURP�LV�WKH�YROWDJH�PHDVXUHG�IURP�
WKH�PD[LPXP�SRVLWLYH�OHYHO�WR�WKH�PD[LPXP�QHJDWLYH�WKH�PD[LPXP�SRVLWLYH�OHYHO�WR�WKH�PD[LPXP�QHJDWLYH�
OHYHO�OHYHO�

Symbol: Vp-p
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3HDN3HDN��WRWR��SHDN�YROWDJHSHDN�YROWDJH
�� )RU�D�W\SLFDO�VLQXVRLGDO�ZDYHIRUP��WKH�SHDN)RU�D�W\SLFDO�VLQXVRLGDO�ZDYHIRUP��WKH�SHDN��WRWR��
SHDN�YROWDJH�LV�HTXDO�WR���WLPHV�WKH�SHDN�YROWDJH�SHDN�YROWDJH�LV�HTXDO�WR���WLPHV�WKH�SHDN�YROWDJH�

�� 3HDN�DQG�SHDN3HDN�DQG�SHDN��WRWR��SHDN�YDOXHV�DUH�PRVW�RIWHQ�SHDN�YDOXHV�DUH�PRVW�RIWHQ�
XVHG�ZKHQ�PHDVXULQJ�WKH�DPSOLWXGH�RI�DF�XVHG�ZKHQ�PHDVXULQJ�WKH�DPSOLWXGH�RI�DF�
ZDYHIRUPV�GLUHFWO\�IURP�DQ�RVFLOORVFRSH�GLVSOD\�ZDYHIRUPV�GLUHFWO\�IURP�DQ�RVFLOORVFRSH�GLVSOD\�
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3HDN3HDN��WRWR��SHDN�YROWDJHSHDN�YROWDJH
�� &RQYHUW�9S�WR�9S&RQYHUW�9S�WR�9S ��S�S�
�� 9S9S��S� ���9SS� ���9S
�� &RQYHUW�9S&RQYHUW�9S��S�WR�9S�S�WR�9S�
�� 9S� ���9S9S� ���9S��SS
�� :KDW�LV�WKH�SHDN:KDW�LV�WKH�SHDN��WRWR��SHDN�YDOXH�RI�D�VLQXVRLGDO�ZDYHIRUP�WKDW�SHDN�YDOXH�RI�D�VLQXVRLGDO�ZDYHIRUP�WKDW�

KDV�D�SHDN�YDOXH�RI����9"KDV�D�SHDN�YDOXH�RI����9"
�� $QV�����$QV�����

�� 9S9S��SS :KDW�LV�WKH�SHDN�YDOXH�RI�D�VLQH�ZDYH�WKDW�KDV�D�SHDN:KDW�LV�WKH�SHDN�YDOXH�RI�D�VLQH�ZDYH�WKDW�KDV�D�SHDN ��WRWR��
SHDN�YDOXH�RI�����9"SHDN�YDOXH�RI�����9"

�� $QV������9S�$QV������9S�
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$YHUDJH�YDOXH$YHUDJH�YDOXH
7KH�DULWKPHWLF�PHDQ�RI�DOO�WKH�LQVWDQWDQHRXV�7KH�DULWKPHWLF�PHDQ�RI�DOO�WKH�LQVWDQWDQHRXV�
YDOXHV�RI�DOWHUQDWLQJ�TXDQWLW\�RYHU�RQH�F\FOH�LV�YDOXHV�RI�DOWHUQDWLQJ�TXDQWLW\�RYHU�RQH�F\FOH�LV�
FDOOHG�LWV�DYHUDJH�YDOXHFDOOHG�LWV�DYHUDJH�YDOXH

$YJ�YDOXH� �DUHD�XQGHU�WKH�FXUYH���%DVH�OHQJWK$YJ�YDOXH� �DUHD�XQGHU�WKH�FXUYH���%DVH�OHQJWK
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$YHUDJH�YDOXH$YHUDJH�YDOXH
�� ,I�WKH�ZDYHIRUP�LV�V\PPHWULFDO��WKHQ�DYJ�YDOXH�LV�,I�WKH�ZDYHIRUP�LV�V\PPHWULFDO��WKHQ�DYJ�YDOXH�LV�
]HUR�]HUR�

�� 7KH�DYHUDJH�YROWDJH�LV�GHWHUPLQHG�IURP�MXVW�RQH�7KH�DYHUDJH�YROWDJH�LV�GHWHUPLQHG�IURP�MXVW�RQH�
KDOIKDOI��F\FOH�RI�WKH�ZDYHIRUP�EHFDXVH�WKH�DYHUDJH�F\FOH�RI�WKH�ZDYHIRUP�EHFDXVH�WKH�DYHUDJH�
YDOXH�RI�D�IXOO�F\FOH�LV�]HUR�YDOXH�RI�D�IXOO�F\FOH�LV�]HUR�

�� 7KH�DYHUDJH�YROWDJH�RI�D�VLQXVRLGDO�ZDYHIRUP�LV�7KH�DYHUDJH�YROWDJH�RI�D�VLQXVRLGDO�ZDYHIRUP�LV�
HTXDO�WR�������WLPHV�LWV�SHDN�YDOXH�HTXDO�WR�������WLPHV�LWV�SHDN�YDOXH�

�� 9DYH� ������9S9DYH� ������9S
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$YHUDJH�YDOXH$YHUDJH�YDOXH
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$YHUDJH�YDOXH$YHUDJH�YDOXH
:K\�$OWHUQDWLQJ�FXUUHQW�LV�QRW�XVHG�IRU�:K\�$OWHUQDWLQJ�FXUUHQW�LV�QRW�XVHG�IRU�

FKDUJLQJ�WKH�%DWWHULHV"FKDUJLQJ�WKH�%DWWHULHV"
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506�9DOXH506�9DOXH
�� (DFK�DF�F\FOH�FRQVLVW�RI�DQ�LGHQWLFDO�SRVLWLYH�DQG�(DFK�DF�F\FOH�FRQVLVW�RI�DQ�LGHQWLFDO�SRVLWLYH�DQG�
QHJDWLYH�KDOI�F\FOHV�QHJDWLYH�KDOI�F\FOHV�

�� 7KH�YDOXHV�RI�DF�TXDQWLW\�FKDQJHV�IURP�LQVWDQW�7KH�YDOXHV�RI�DF�TXDQWLW\�FKDQJHV�IURP�LQVWDQW�
WR�LQVWDQW��,W�EHFRPHV�PD[LPXP�DW�FHUWDLQ�WR�LQVWDQW��,W�EHFRPHV�PD[LPXP�DW�FHUWDLQ�
LQVWDQW�RQO\�LQVWDQW�RQO\�

�� 7R�VSHFLI\LQJ�DF�F\FOH��SHDN�YDOXH�LV�UDUHO\�XVHG�7R�VSHFLI\LQJ�DF�F\FOH��SHDN�YDOXH�LV�UDUHO\�XVHG�
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506�9DOXH506�9DOXH
�� 506�YDOXH�LV�H[WHQVLYHO\�XVHG�WR�H[SUHVV�DF�506�YDOXH�LV�H[WHQVLYHO\�XVHG�WR�H[SUHVV�DF�
TXDQWLW\�TXDQWLW\�

�� :KHQ�FXUUHQW�SDVVHV�WKUR·�D�UHVLVWRU��KHDW�LV�:KHQ�FXUUHQW�SDVVHV�WKUR·�D�UHVLVWRU��KHDW�LV�
SURGXFHG�SURGXFHG�

�� /HW�WKH�KHDW�SURGXFHG�E\�DQ�$&�RI�PD[�YDOXH�/HW�WKH�KHDW�SURGXFHG�E\�DQ�$&�RI�PD[�YDOXH�
VD\�,PD[ �WKH�KHDW�SURGXFHG�E\�DQ�'&�RI�,PD[VD\�,PD[ �WKH�KHDW�SURGXFHG�E\�DQ�'&�RI�,PD[



'�(/$1*29$1 $&�&LUFXLWV ��

506�9DOXH506�9DOXH
�� 7KH�HIIHFWLYH�YDOXH�RI�DQ�DOWHUQDWLQJ�FXUUHQW�LV�7KH�HIIHFWLYH�YDOXH�RI�DQ�DOWHUQDWLQJ�FXUUHQW�LV�
WKDW�YDOXH�RI�'&�FXUUHQW�ZKLFK�SURGXFHV�WKH�WKDW�YDOXH�RI�'&�FXUUHQW�ZKLFK�SURGXFHV�WKH�
VDPH�DPRXQW�RI�KHDW�DV�WKDW�SURGXFHG�E\�WKH�VDPH�DPRXQW�RI�KHDW�DV�WKDW�SURGXFHG�E\�WKH�
$&�ZKHQ�SDVVHG�WKUR·�WKH�VDPH�UHVLVWDQFH�IRU�$&�ZKHQ�SDVVHG�WKUR·�WKH�VDPH�UHVLVWDQFH�IRU�
WKH�VDPH�DPRXQW�RI�WLPHWKH�VDPH�DPRXQW�RI�WLPH

�� ,GF,GF  �506�YDOXH�RI� �506�YDOXH�RI�,DF,DF
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3KDVRU�UHSUHVHQWDWLRQ�RI�$OWHUQDWLQJ�3KDVRU�UHSUHVHQWDWLRQ�RI�$OWHUQDWLQJ�
TXDQWLW\TXDQWLW\

�� $OWHUQDWLQJ�9ROWDJH�RU�FXUUHQW�FDQ�EH�$OWHUQDWLQJ�9ROWDJH�RU�FXUUHQW�FDQ�EH�
UHSUHVHQWHG��LQ�WKUHH�IRUPVUHSUHVHQWHG��LQ�WKUHH�IRUPV

99:DYHIRUPV:DYHIRUPV
99(TXDWLRQV(TXDWLRQV
993KDVRUV3KDVRUV
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SKDVRUSKDVRU
�� $�$�SKDVRUSKDVRU LV�D�LV�D�FRPSOH[�QXPEHUFRPSOH[�QXPEHU WKDW�UHSUHVHQWV�WKH�WKDW�UHSUHVHQWV�WKH�
PDJQLWXGHPDJQLWXGH DQG�DQG�SKDVHSKDVH RI�D�VLQXVRLGDO�YROWDJH�RU�RI�D�VLQXVRLGDO�YROWDJH�RU�
FXUUHQWFXUUHQW

�� 5HSUHVHQWHG��E\�/LQH�RI�'HILQLWH�OHQJWK�URWDWLQJ�5HSUHVHQWHG��E\�/LQH�RI�'HILQLWH�OHQJWK�URWDWLQJ�
LQ�DQWLFORFNZLVH�GLUHFWLRQ�DW�DQJXODU�YHORFLW\�LQ�DQWLFORFNZLVH�GLUHFWLRQ�DW�DQJXODU�YHORFLW\�&&����
7KLV�URWDWLQJ�OLQH�LV�FDOOHG�3+$6257KLV�URWDWLQJ�OLQH�LV�FDOOHG�3+$625
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3KDVRU�UHSUHVHQWDWLRQ�RI�$OWHUQDWLQJ�3KDVRU�UHSUHVHQWDWLRQ�RI�$OWHUQDWLQJ�
TXDQWLW\TXDQWLW\

�� 7KH�OHQJWK�RI�SKDVRU�HTXDO�WR�SHDN�YDOXH�SI�7KH�OHQJWK�RI�SKDVRU�HTXDO�WR�SHDN�YDOXH�SI�
$OWHUQDWLQJ�TXDQWLW\$OWHUQDWLQJ�TXDQWLW\
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x

y

θ
0°, 0 radians

90°, π/2 radians

180°, π radians

270°, 3π/2 radians
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AC Circuits AC Circuits –– Phasor DiagramsPhasor Diagrams

PhysletPhyslet simulation of simulation of phasorsphasors

Current InductorResistor

VL
VR

VC

Capacitor


