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Kirchhoff's Law 

In 1847, Gustav Robert Kirchhoffs introduced a pair of laws based on the law of 
conservation of charge and energy in an electrical circuit. The equivalent impedance of 
any complex network or circuit can easily be calculated using Kirchhoffs Law. 

Define Kirchhoff's Law 

The current or voltage of any circuit branch can also be calculated using Kirchhoffs 
Law. These laws are valid in AC and DC networks at low frequencies. 

Types of Kirchhoff's Law 

Kirchhoffs Law is defined based on the usage and application of the law. Kirchhoffs 
laws are classified into two types: 

• Kirchhoff's Current Law (KCL)
• Kirchhoff's Voltage Law (KVL)

Kirchhoff's Current Law 

Kirchhoffs current law is also known as Kirchhoffs First law or Kirchhoffs Law of the 
junction, but the most used term is Kirchhoffs Current Law or KCL. KCL is based on the 
law of conservation of charge. 

Define Kirchhoff's Current Law 

Kirchhoffs current law states that the algebraic sum of currents entering a node or a 
closed boundary equals zero. 

If there are N number of branches connected to a node and it is the current of the nth 
branch, then mathematically, KCL states, 

NLn=1in = 0 

In this law, current entering a node is taken as positive, and current leaving a node is 
taken as negative or vice versa. Assume a set of currents ikt where k = 1, 2, 3 .... n 
flow into a node. Let ir(t) be the total current then, 
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