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Kirchoffs laws 



KIRCHHOFF’S  LAWS 
Kirchhoff's laws are a set of two laws that are used to analyze electric circuits. They are Kirchhoff's
current law (KCL) and Kirchhoff's voltage law.

Kirchhoff's current law (KCL)
States that the total current entering a junction in a circuit is equal to the total current leaving that
junction
Also known as Kirchhoff's first law or Kirchhoff's junction rule
A consequence of the conservation of charge principle
Can be used to design circuits that manage current flow efficiently
Can be used to troubleshoot and repair circuits

Kirchhoff's voltage law
States that the total voltage is equal to the sum of the voltage drops in a closed loop
Kirchhoff's laws are fundamental electrical laws that help make it easier to calculate unknown
currents and voltages in a circuit.











Series and Parallel circuits 









Applications of Kirchhoff’s Circuit Law
Kirchhoff’s circuit laws are used to find:
1.The values of current, voltage and internal resistance 
in DC circuits.
2.By applying this law we can also find the unknown 
resistance in the circuit.
3.Wheatstone bridge is an important application of 
Kirchhoff’s law. It is used in mesh and node analysis.



Limitations of Kirchhoff’s Circuit Laws
1.The laws of KCL and KVL are not suitable for AC circuits of high 
frequencies. Current law is applied only when the electric 
charge in a circuit is constant.
2.Where KVL is applied in an assumption that magnetic fields do 
not change in a closed circuit. So we cannot apply KVL when 
the magnetic field varies within a circuit.





Advantages of Kirchhoff's laws

Calculate unknown values: Kirchhoff's laws can calculate unknown 
voltages and currents in a circuit.
Analyze complex circuits: Kirchhoff's laws make it easier to analyze and 
simplify complex circuits.
Troubleshoot circuits: Kirchhoff's laws help identify errors in circuits by 
analyzing current paths and voltage drops.
Design circuits: Kirchhoff's laws help engineers design more efficient 
circuits.
Simulate circuits: Kirchhoff's laws help engineers simulate how circuits 
behave under different conditions.
Understand electricity: Kirchhoff's laws help students understand the flow 
of electricity and circuit design.
Kirchhoff's laws are based on the assumption that there are no fluctuating 
magnetic fields in the circuit.



Solved Examples

1. What are the Basic Laws for Analysing Electrical Circuits?
Faraday’s Law
Newton’s Law
Einstein’s Law
Kirchhoff’s Law
Answer: Option D.

2. What is the Basic Principle on Which KCL is based?
At a node, no charge accumulation can take place.
At a node, charge accumulation is very much possible.
Charge accumulation may or may not be possible at any nodes.
A node can easily store energy.
Answer: Option A.

3. To Which of these is Kirchhoff’s Current Rule Applicable?
Electronic Devices
Circuit loops and meshes
Electrical Devices
Junction and nodes
Answer: Option D.



Examples Of Kirchhoff's Law

irchhoff’s voltage law is specified with an example below:
Make a closed-loop circuit.
Draw the current flow direction in the circuit, which may or may not correspond to the actual 
current flow direction.
I3 becomes the sum of I1 and I2 at positions A and B. As a result, I3 = I1 + I2 can be written.
To simplify, the algebraic total of the voltages in a loop must be equal to zero, this property of 
Kirchhoff’s law is called energy conservation.
The voltage drops at distinct branches of an electrical circuit are managed by this law.
Consider a specific point on the closed loop of an electrical circuit. If someone moves to 
another point in a comparable ring, they may discover that the potential at that second point 
is not quite as great as it was at the first.
The person may discover some remarkable potential in that new location if he or she 
continues to go off to some unusual place on the loop. If a person continues through that 
closed loop, he will eventually arrive at the starting point of the journey.
That is, in the aftermath of the intersection, he or she returns to a similar potential point 
through various voltage levels. The gain in electrical energy provided by the charge is then 
equivalent to the corresponding losses in energy caused by resistances.




