KIRCHOFF’S RULES

In simple circuits we can analyze the circuit by using Ohm’s Law and the rules for series and
parallel combination of resistors. However, for more complex circuits, you won’t be able to do
this. You will need to use a set of rules called Kirchoff's Rules.

1. Junction Rule — The sum of the currents entering a junction must equal the sum of the
currents leaving that junction.

Zlin zzlout

2. Loop Rule — The sum of the potential differences across all elements around any closed
circuit loop must be zero.
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a) The Junction Rule is based on conservation of electric charge.

The amount of charge flowing
out of the branches on the right
must equal the amount flowing
into the single branch on the left.
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b) The Loop Rule is based on conservation of energy.

The direction of the AU = 0
effective flow of positive closed path
charge is clockwise. AU b + AU R — 0
at
\o L
— qAV,, +qAV, =0
AV, +AV, =0
b ¢
4
e A R§ In general, for any closed loop:

ZAVclosed loop = O




Sign Convention for the Loop Rule

The direction of the
effective flow of positive
charge is clockwise,

!
R

1]

—v

a d

Loop ”§ Single loop circuit
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Assume a direction for current in each branch of circuit.
Indicate direction in which loop rule will be applied.

AVg = -IR if resistor is crossed in same direction of current.
AVg = +IR if resistor is crossed in opposite direction of current.
AVyp = +V if battery is crossed from — to + terminal.

AVypg = -V if battery is crossed from + to — terminal.
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