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LECTURE 2.1 AGENDA

= Series and Parallel Connections

= Equivalent Circuits
Series and Parallel Resistors
Voltage and Current Dividers

PARALLEL AND SERIES

=Elements are in PARALLEL if they form
a Loop containing No Other Elements:
= Elements in Parallel have the same
voltage across them

*Elements are in SERIES if they have 1
Common Node to which No Other
Element is Connected:

= Elements in Series have the same
current through them

@ Rensselacr @

sawyes@rpi.edu . rpi edu/-sawyes

sauyes@rpiedy wwpecl-sauyes @Rﬁnsselaﬁr @
PARALLEL AND SERIES
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Resistor arein SERIES arein PARALLEL

EQUIVALENT CIRCUITS

= Circuit analysis is often much easier if we
replace a circuit with an equivalent
(usually simpler) circuit:
= 2 Circuits are EQUIVALENT if they have the
Same I-V Characteristics at a specified pair
of terminals:

=Replace a circuit with its equivalent
resistance:

=Let’s first look at series and parallel
resistors:
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RESISTORS IN SERIES
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When same current flows through resistors
=> They arein Series
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RESISTORS IN SERIES

RESISTORS IN SERIES
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RESISTORS IN PARALLEL
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When the same voltage is across resistors
=> They arein Pardlel
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RESISTORS IN PARALLEL
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RESISTORS IN PARALLEL
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RESISTORS IN PARALLEL
i i
4 1
St T
v >R, fi R, v — Rq
= = >
11,1 o _RR
Rgy R R, “ R, +R,
— VI @ Rensselacr @




RESISTORS IN PARALLEL

For More than 2 Resistorsin Paralld:
1 1 1 1

—— = 4+ +

R R, R, R,

eq

Usually Easier to Reduce 2 in Paralld at aTime
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RESISTORS IN SERIES

S V=R, +R, =R
A A - =
Q—/\/\/\ i 1 2 eq
+ AN .

l, =——> I

+ v, - e+

<
v —1v,
R2< B —

o -[_R . —ip | R
Vl_lRl_[R’eq]Rl_[R1+R2jv' VZ_IRZ_[R1+R2 v
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VOLTAGE DIVIDER RULE
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Only Works for Resistorsin Series
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RESISTORS IN PARALLEL

@ Rensselacr @

sawyes@rpi.edu www.rpi edul-sawyes

RESISTORS IN PARALLEL
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CURRENT DIVIDER RULE
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Only Worksfor Resstorsin Pardld

@ Rensselacr @




ELECTRIC CIRCUITS
ECSE-2010

Lecture 2.2 '@’

@ Rensselaer

LECTURE 2.2 AGENDA

= Equivalent Sources
Circuit Reduction/Ladder Networks
= Examples

EQUIVALENT S(I)URCES
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EQUIVALENT SOURCES
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"Source Conversion” s R,
Sometimes makes circuits simpler; Not always
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CIRCUIT REDUCTION

=Whenever possible, replace series and
parallel resistors with their equivalent
resistance:

=Whenever possible, replace series
voltage sources and parallel current
sources with their equivalent sources:

=Sometimes, replace voltage source, v, in
series with a resistor, R,, with a current
source of iy = v/R, in parallel with
resistor, R
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SUMMARY
Voltage Divider Rule
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Only Works for Resistorsin Series
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SUMMARY

Current Divider Rule
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Only Works for Resistorsin Paralld
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