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Circuits

Kirchhoff's Laws

Series Resistors

Parallel Resistors



Circuits

Let's take everything from

last week and apply it

Circuit diagrams represent
the physics behind what is

happening in a closed loop
of wire connected to

A source of voltage emf

potential difference battery
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Switches
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Kirchhoff's Laws

These laws will help us

gain
a conceptual

understanding of circuits as

well as be necessary to

solve Math based problems

The Junction Law tells us

that the sum of the currents

entering a junction see

diagram on previous page
must equal the sum of
the currents exiting the

junction I
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The Loop Law tells us that
the change in voltage around
the entire loop equals zero

IV V 0
loop loop

Another way of thinking
about this is to consider

that the increase in voltage
across the battery is equal
to the loss of voltage across
all resistors The voltage increase
across the battery equals the
Voltagelemf of the battery and
the voltage loss across a resistor
equals current resistance V IR
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Series Resistors

Resistors are in series when

they exist on the same

loop without junctions

we can simplify circuit

diagrams with resistors in

series by adding and
combining to get equivalent
resistance shown below
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The current across resistors
in series is the same
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Parallel Resistors

Resistors are in parallel
when they are on different

branches of a junction point
we can again simplify
to find the equivalent
resistance but it is a

little more complicated than

before
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Because of the junction
the current across each

resistor in parallel is different

recall Kirchhoff's Junction Law

However upon finding equivalent
resistance the current across

the equivalen resistor equals
the current exiting and

entering
the battery

shown below
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