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Section 10.2.2 – Series & Parallel Circuits 
 
Series Circuits 
A series circuit is identifiable as a circuit with only one possible path from one 
battery terminal to the other. (ie. a complete loop) 
     

  

 

  
In a series circuit, shown below: 

 
The sum of the voltage drops within the circuit is equal to the voltage of the battery. 
 
 
 
Where VS represents the supply voltage (cell or battery voltage) 
            VAB represents the voltage drop between points A and B within a circuit 
 
 Whereas, the current is constant within the circuit 
 

 
 

Where IS represents the supply current (cell or battery voltage) 
            IA represents the current at points A within a circuit 
 
 In simple terms, the voltage within a series circuit is distributed across the 
components.  Whereas the current remains the same at any point with the circuit. 

VS = VAB + VBC + VCD 
 

IS = IA = IB = IC = ID 
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Example 1 
The below circuit has a supply current of 1 Amp and a supply voltage of 12 Volts. 
Each of the three light globes within the circuit has the same resistance. 
 
Calculate the voltage drops VAB, VBC & VCD and the current at IA, IB & IC.  

 
 

Voltage Calculations 
As the circuit is a series circuit the voltage drop across each component must add up 
to the supply voltage. 
 
∴ VS = VAB + VBC + VCD 
 
As each light globe has the same resistance, each will have the same voltage drop 
across it. 
 
∴ 12 Volts/3 = 4 Volts    ∴ VAB = VBC = VCD = 4 Volts 
  
Current Calculations 
As the circuit is a series circuit the current in the circuit is the same at any point. 
The current in a series circuit is equal to the current leaving the battery. 
  
∴ IS = IA = IB = IC = 1 Amp 
  



Notes 10.2.2 
   Page 3 

Year 10 Physics Mr Mark Judd 
Topic 2 Handout 2       Yr 10 Physics 

Task:  
1. Construct a series circuit consisting of a 24 V DC supply, a switch and four 

identical light globes 
2. Calculate the voltage drop across each of the four light globes 
3. Given the supply current leaving the battery is 0.6 Amps, calculate the current 

running through each globe 
 
Solution:  
 
1. 
 
 
 
 
 
 
 
2. VS = V1 + V2 + V3 + V4 
 24 Volts = V1 + V2 + V3 + V4 

As each globe has equal resistance the supply voltage is “shared” equally 
between each globe. 
 
∴ 24 Volts / 4 = 6 Volts per globe. 

 
 
3. As the light globes are in series they each receive the same current as the 

supply provides. 
 
 ∴ IS = I1 = I2 = I3 = I4 = 0.6 Amp 
 
  

24 V DC 
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Parallel Circuits 
 
A parallel circuit is identifiable as a circuit with two or more possible paths from 
one battery terminal to the other. (ie. a branch within the circuit). 
    

  

 

In a parallel circuit, shown below: 

 
The voltage drops across each branch is equal to the voltage of the battery. 
 
 
 
Where VS represents the supply voltage (cell or battery voltage) 
            VAB represents the voltage drop between points A and B within a circuit 
 
 The sum of the currents within each branch is equal to the current leaving the battery 
before branching. 
 
 
 
Where IS represents the supply current (cell or battery voltage) 
            IA represents the current at points A within a circuit 
 
 In simple terms, the voltage within each parallel branch is equal to that of the 
supply.  Whereas the current is shared within each branch. 

VS = VBC = VDE = VFG 
 

IS = IA = IB + ID + IF = IH 
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Example 2 
The below circuit has a supply current of 6 Amp and a supply voltage of 12 Volts. 
Each of the three light globes within the circuit has the same resistance. 
 
Calculate the voltages V1, V2 & V3 and the current at I1, I2 & I3.  

 
Voltage Calculations 
As the circuit is a parallel circuit the voltage drop across each branch is equal to the 
supply voltage. 
 
∴ VS = V1 = V2 = V3 = 12 Volts 
 
Current Calculations 
As the circuit is a parallel circuit the current in each branch must add up to that of the 
supply. As each globe has the same resistance, each will receive the same “share” of 
the supply current. 
  
∴ IS = I1 + I2 + I3 = 6 Amps 
 
As each receives the same share of the supply current divides equally in each of the 3 
branches 
 
∴ I1 = I2 = I3 = 6 Amps /3 = 2 Amps 
 
  
  



Notes 10.2.2 
   Page 6 

Year 10 Physics Mr Mark Judd 
Topic 2 Handout 2       Yr 10 Physics 

Task:  
1. Construct a parallel circuit consisting of a 6 V DC supply, a switch and four 

identical light globes 
2. Calculate the voltage drop across each of the four light globes 
3. Given the current leaving the battery is 4.0 Amps, calculate the current running 

through each globe 
 
Solution:  
 
1. 
 
 
 
 
 
 
 
 
 
 
 
 
2. As the globes are in parallel, each receives the same voltage as the supply.  

VS = V1 = V2 = V3 = V4 = 6 Volts 
  
3. As the light globes are in parallel they each receive the same “share” of the 

current 
 
 ∴ IS = I1 + I2 + I3 + I4 = 4.0 Amps 

Shared equally, ∴ I1 = I2 = I3 = I4 = 4.0 Amps / 4 = 1.0 Amps 

6 V DC 


