
Introduction to Circuit Analysis Methods
Terminology, KCL & KVL



Terminology: Node, branch and Loop

• Node: point of connection of two (or more) circuit elements. Node is 

represented by a dot in an electric circuit

• Branch: portion of a circuit containing a single element and the 

nodes at each end of the element. A branch is a circuit element such as 

voltage or current source or a resistor, capacitor, inductor.

• Loop: any closed path through the circuit in which no node is 

encountered more than once. A loop is a closed path inside an electric circuit.

The circuit has five branches



Terminology: Node, branch and Loop
Example

• Observe the circuit below and 

count the number of branches 

and nodes. 

• Also identify which parts are in 

series or parallel.

• The circuit above has four element, thus it has four branches:

•10V voltage source,

•5Ω resistor,

•6Ω resistor, and

•2A current source

• It has three nodes.

• The series connection is formed from a 10V voltage source 

and 5Ω resistor. The parallel connection is formed from a 6Ω 

resistor and 2A current source connected to nodes 2 and 3.



Terminology: Node, branch and Loop
Example

• In the shown circuit, find the number 

of branches, nodes and loops. 



Terminology: Series and Parallel Connection

• In a series circuit, all components are connected 

end-to-end to form a single path for current flow. 

• Elements that are in series carry the same current.

• In a parallel circuit, all components are connected 

across each other with exactly two electrically 

common nodes

• Elements that are in parallel have the same voltage 

across each element.



Series- and Parallel-Connected Resistors



Kirchhoff’s Current Law (KCL)

Kirchhoff’s Voltage Law (KVL)

• KCL: At any node of a circuit, the sum of the currents into 

the node is equal to the sum of the currents out of the node.

• At any node of a circuit, the currents algebraically sum to 

zero: ΣI = 0 or ΣIin = ΣIout.

• KVL: In any loop of a circuit, the algebraic sum of the 

potential differences must be equal to zero as: Σv = 0. or

      Σvrise =  Σvdrop 

I = I1+I2
I – I1-I2 = 0

v = v1+v2



Examples

• Consider the below figure where we have to 

determine the currents IAB and Ix by using KCL .



Examples



Examples



Current Division

• The current in a parallel circuit divides in inverse 

proportion to the resistances of the individual parallel 

elements. 

• The general expression for the current divider for 

a circuit with n parallel resistors is the following:



Current Division - Example

• Determine the current i1 in the circuit



Current Division – Two Parallel Resistors



Current Division - Example

• Determine the voltage v and the 

currents i1, i2 and i3 through R1, R2 and 

R3 in the circuit.

vs = 5 V and R1 = R2 = R3 = 1 k.



Voltage Division

• voltage across each resistor in a series circuit divides in direct proportion to the 

individual series resistances.



Voltage Division – Two Series Resistors

• For the special of series resistors



Voltage Division - Example



Example
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