Credit: tagawa (Openclipart)

* The current is the same everywhere in a
simple electric circuit.

» The voltage drops as you go through a
resistor (or component).
» Energy is used by the resistor (or

component).

» The voltage drop across the resistor can

be calculated with Ohm’s law.

Vyesistor = IR

Resistors in Series

» Components connected in series are
connected one after the other in the same
branch of a circuit.
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* We can calculate an equivalent resistance
to the resistors in this circuit.
* An equivalent resistor is a resistor that has

the same resistance as the combined
resistance of a set of other resistors.

Vbattery = IRequiv
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* In a series circuit, the same current flows
through all the components.
* There is only one path.

» The voltage drop across each resistor is
V =IR.

* The sum of these voltages must equal the
output of the battery.

Vhattery = Vi + V2 + V3

Vbattery = IR1 + IRZ + 1R3

Vpattery = I(Ry + R + R3)
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» A circuit with resistors in series is known
as a voltage divider.
» The voltage is divided among the resistors.

Resistors in Parallel

+ Components are in parallel when both
ends of each component are connected
directly together.

» There are multiple ways for the current to
travel.
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* In a parallel circuit, the voltage drop
across each component is the same.
* They are connected (to the same wire) on
both sides of the component.
» The current through each component may
be different as the resistance may be
different.

* The voltage across each resistor is
V= IlRl = IZRZ = 13R3
+ Rearranging these equations gives
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» Charge is conserved. Therefore, the sum
of the individual currents is the total
current in the circuit, 1.
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» A circuit with resistors in parallel is known
as a current divider.

* The current is divided among the resistors.




Example

R2
R1 400
1ovil 100 rRa | R4Z 500
200

Calculate the equivalent resistance of the circuit,
the voltage drop across each resistor, and the
current through each resistor.

R2 .
R2 and R3 are in parallel.
R1 400
100 R43 500 t_1 + !
10V R3 3 REQL 40 ' 20
200 REQ1 = 13.33Q

R1, REQ1, and R4
R1 REQ1 are in series.

joviL 100 13330 R4S 500

REQ2 =10 + 13.33 + 50

REQ2 = 73.33Q
REQ2
Jovil 73330
REQ2
1=V —0.136A
tovil 73330 =r =333 0
R1__REx R1, REQ1, and R4

tovil 100 13330 ReZ 502 are in series.
Therefore, all have
the same current.

IRl = IREQl = 1R4— =0.136 A

Vay = (0.136)(10) = 1.36 V
Vegor = (0.136)(13.33) = 1.81V

Vas = (0.136)(50) = 6.8V




R2 and R3 are in

R2
rR1 [ parallel. Therefore,
400 .
1nn et 500 the voltage drop is the
10V R3 3 same across both
200 resistors.
V, =V, =181V
Iz = 181 _ 0.045 A
2740
Igs = 181 _ 0.091 A
T
Power

+ Electric power is the rate at which electric
energy is transferred in a circuit.

* The power could be converted to mechanical
energy, for example in a motor.

» The power could also be dissipated as heat
from the resistance in the circuit.

* We can use Ohm’s law to substitute for
either voltage or current.
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