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P4.10g Compare the currents, voltages, and power in parallel and series circuits. 

P4.10h Explain how circuit breakers and fuses protect household appliances.

P4.10C Given diagrams of many different possible connections of electric circuit elements, identify complete circuits, open 
circuits, and short circuits and explain the reasons for the classification.
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Items;

1- Series Circuits
2- Equivalent Voltage
3- Equivalent Resistor 



Series Circuits

A simple way of joining several loads is to connect them in series to a source of 
electric potential.

Series wiring means that the devices are connected in such a way that there is 
the same electric current (I) through each device. The electrons have only one 
path to follow through the circuit.  The current is exactly the same at any point is 
a series circuit.
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Equivalent Voltage and Resistance in Series Circuit 

The current is moving in a clockwise loop.  
Ohm’s Law:  V = I R
According to Kirchhoff’s Loop rule: 

Potential rises  = Potential drops
V = V1 + V2 
I Rs = I R1 + I R2 = I (R1 + R2)

So,  
Rs = R1 + R2 

Rs is the equivalent resistance of the series circuit (Series Resistors).

Equivalent Resistance in Series Circuit

Rs = R1 + R2 + R3+ R4+ R5+ R6+ ...



Example 1: Resistors in a Series Circuit

A 6.00 Ω resistor (R1 = 6.00 Ω ) and a 3.00 Ω resistor (R2 = 3.00 Ω ) are 
connected in series with a 12.0 V battery in the circuit C1. Assuming the battery 
contributes no resistance to the circuit, find: 

(a) the equivalent resistance (Rs) in the circuit C2
(b) the current, 
(c) the power dissipated in each resistor, and 
(d) the total power delivered to the resistors by the battery.
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(a) Equivalent Resistor in a Series Circuit is Rs = R1 + R2

�
(b)

�
(c)

�
(d)

�  

 Data Table

R1 R2 V Rs I PR1 PR2 P

6.00 Ω 3.00 Ω 12.0 V ? ? ? ? ?



Example 2: Resistors in a Series Circuit
The figure shows a circuit C1 composed of a 24-V battery and four resistors, 

whose resistances are 110, 180, 220 and 250 Ω.  The equivalent circuit C2 has 

three resistors 110, 180 and 470 Ω .  

�
C1 C2

The two series resistors 220 and 250 Ω in C1 can be replaced by an equivalent 
resistor of 470 Ω in C2.

Rs = R1 + R2 = 220 + 250 = 470 Ω
 



Example 3: Resistors in a Series Circuit 

The figure shows a circuit (C1) composed of a 24-V battery and two resistors, 

whose resistances are 110 and 130 Ω, and its equivalent circuit C2 with one 

resistor of 240 Ω .  

(a) Explain how the 240 Ω was calculated. 

(b) Find the total current supplied by the battery.

(c) Find the voltage between points A and B in the circuit.
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a) The two series resistors 110 and 130 Ω in C1 can be replaced by an 
equivalent resistor of 240 Ω.

Rs = R1 + R2 = 110 + 130 = 240 Ω

b) Total current (I) supplied by the battery;
Ohm’s Law:  V = I Rs

I = V / Rs = 24 / 240 = 0.10 A

c) The current (I) is the same at any point. Voltage between points A and B (VAB); 
Ohm’s Law:  VAB = I RAB = 0.10 x 130 = 13 V

 Data Table

R1 R2 = RAB V Rs I VAB

110 Ω 130 Ω 24 V ? ? ?
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