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!  The'sum'of'currents'
entering'and'departing'
from'any'junction'is'
always(zero'

!  If'this'were'not'true,'
charge'would'very'
quickly'build'up'that'
would'oppose'the'nonA
equilibrium'current'



!  The'sum'of'the'voltage'
drops'around'a'loop'
(excluding'any'induced'
EMF'from'externally'
applied'magnetic'field'
variations)'is'equal'to'
zero'

!  Since'ΔV'='ΔU/q,'this'
statement'is'equivalent'
to'conservation'of'
energy'



!  A'changing'magnetic'field'can'produce'an'
external'EMF'which'may'not'be'apparent'
from'the'circuit'itself'
!  The'energy'for'this'comes'from'the'magnetic'field'
and'it'does'not'contradict'conservation'of'energy'

!  As'long'as'this'extra'EMF'is'added'properly'to'
any'battery'EMF'the'loop'rule'can'still'be'
applied'



!  A'battery'(neglecting'any'
losses)'provides'a'fixed'
EMF'to'a'circuit'

!  Traversing'a'battery'from'
minus'to'plus'terminals'
gives'a'positive'ΔV'for'
the'loop'rule'



!  An'alternating'voltage'
source'provides'a'
voltage'of'the'form'
εmsin(ωt)'to'a'circuit'



!  A'resistor'dissipates'energy'in'the'
form'of'heat'due'to'collisions'
between'currentAcarrying'
electrons'and'molecules'in'the'
resistor'
!  Ohm’s'Law'states'ΔV'='IR'

!  Traversing'a'resistor'in'the'
direction'of'current'flow'gives'a'
negative'ΔV'for'the'loop'rule'





!  A'capacitor'stores'charge'
built'up'by'the'flow'of'
current'
!  By'the'definition'of'
capacitance'ΔV'=Q/C'

!  Traversing'a'capacitor'in'the'
direction'of'current'flow'
gives'a'negative'ΔV'for'the'
loop'rule'



ε=κε0'



!  An'inductor'produces'a'voltage'
drop'that'opposes'the'change'in'
current'
!  By'the'definition'of'inductance'ΔV'='
ALdI/dt'

!  Traversing'an'inductor'in'the'
direction'of'the'change'in'the'
current'gives'a'negative'ΔV'for'
the'loop'rule'



n'='N/l'



!  Components'in'series'share'the'same'current'

!  The'voltage'drops'add'

!  Thus'resistances'and'inductances'in'series'
add,'and'inverse'capacitances'add'



!  Components'in'parallel'share'the'same'
voltage'drop'

!  The'currents'add'

!  Thus'capacitances'in'parallel'add,'and'inverse'
resistances'and'inverse'inductances'in'
parallel'add'



!  P'='dU/dt'='Vdq/dt'='VI'for'circuit'element'

!  For'Ohmic'component'(resistor)''
!  P'='I2R'='V2/R'

!  For'inductor'or'capacitor,'power'dissipation'
can'be'positive'or'negative'(energy'can'be'
stored!)'










