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SERIES-PARALLEL CIRCUITS 
 
Learning Objectives 
 
a.  Apply the rules for analyzing series and parallel circuits to a series-parallel circuit.  
b.  Compute the total resistance in a series-parallel circuit.  
c.  Analyze series-parallel circuits for current through and voltage across each component.  
d.  Analyze the power dissipated by each element in a series parallel circuit and calculate the total circuit 

power.  
 
 
Network topology   Network topology refers placement of elements in the network (circuit) and the 
geometric configuration of the network.  Note that the two circuits below are the same. 
 
 
 
 
 
 
 
 
 
A branch represents a single element such as a voltage source or a resistor. 
 
A node is the point of connection between two or more branches. 
 
 
 
 
 
 
 
 
 
 
Analysis of Series-Parallel Circuits   Rules for analyzing series and parallel circuits: 

• The same current passes through all series elements 
• The same voltage occurs across all parallel elements 

 
Shortcut equation writing: 
 
 
 
 
 

nodes (3) a, b, c branches(5) 
 

( )1 3 4 2 5TR R R R R R= + + +
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FIRST: Identify elements in series and elements in parallel.  In the picture below: 
• R2, R3, and R4 are in parallel 
• This parallel combination is in series with R1 and R5 

 
SECOND: Simplify and redraw the circuit 
 
 
 
 
 
 
 
 
 
 
 
 
Example.  In the circuit above, let 1 2 3 4 52 , 20 , 30 , 8 , 6R R R R R= Ω = Ω = Ω = Ω = Ω .  Determine TR . 
 
Solution: 
 
 
 

Example:  In the circuit below, 1 2 3 410 , 15 , 50 , 50R R R R= Ω = Ω = Ω = Ω . 
(a)  Express  TR using the shorthand notation. 
(b)  Evaluate TR  numerically. 

      Solution: 
 
 
 
 
 
 
 
 
 
Example.   In the circuit below, determine which resistors and branches are in series and which are in 
parallel and write an expression for total resistance. 
 
   Solution: 
 
 
 
 
  . 
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Example.  Determine the resistance Rbc  in the circuit below. 
  
 
     Solution: 
 
 
 
 
   
 
 
Example:  In the circuit below, determine ITOT, I1, I2, Vad. 
   
      Solution: 
  
 
 
 
 
 
 
 
 
 
 
 
 
Example:  In the circuit below, determine ITOT, I1, I2, Vad 
 
 
       Solution:  
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Let’s step back and review the steps to solving complicated series-paralle circuits.  
 

• Redraw complicated circuits showing the source at the 
left.  Label all nodes. 

• Develop a strategy: it is sometimes best to begin 
analysis with components most distant from the source. 

• Simplify recognizable combinations of components, 
redrawing circuit as often as necessary. 

• Determine equivalent resistance RT. 
• Solve for the total current. 
• Label polarities of voltage drops on all components 
• Calculate how currents and voltages split between elements in a circuit. 
• Verify your answer by taking a different approach (when feasible). 

 
Common Mistakes applying VDR 
 

• E in the VDR is the voltage across JUST the series elements. 
 

• Rtotal refers to just the combination of the resistors that are in series that you know the total 
voltage across. 

 
 

In general:  
 
 
       Note, to find Vcd if we knew Va : 
 

        4

3 4
cd a

RV V
R R

 
=  + 

 

         
Common Mistakes Applying CDR 
 

• R
EQ

 refers to just the combination of the resistors that are in parallel that you know the total 
current through. 

 
• Not using all impedances in the branch when calculating current through that branch. 

 
  

EQ
X T

x

R
I I

R
 

=   
 
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Example:   In the circuit above: 
 
 (a)  Determine EQR . 
 (b)  Determine TI . 
 (c)  Determine 2I  using the CDR. 
 
Solution: 
 
 
 
 
 
 
 
 
 
 
 
Example:   Determine the voltage drop across the R4 resistor (Vcd) using the VDR. 
 
  
 
 
 
 
 
 
 
Solution: 
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Example:   Consider the circuit below: 
 
 
  
 
 
 
 
 
 
 
 
(a)  Determine I2 using the CDR.  
(b)  Determine Va  
(c)  Detemrine Vbc 
 

Solution: 
 
 
 
 
 

Example.  Given the circuit below: 
 
  
 
 
 
 
 
 
 
 
 
(a)  Determine ITOT 
(b)  Detemrine  I1   
(c)  Deteremine Va 
(d)  Determine Vad 
 

Solution: 
 


	.

