
V.3) The Kirchhoff’s Laws for D.C. electrical circuits 

 

Electrical diagram 

 

 

Components of the wiring  

1. A1, A2 and A3 are ammeters used to determine the currents in the branches  

2. The values of the elements that are forming the circuit (E1, E2, R1, R2 and R3) 
are to be measured before performing the verification of the laws. 

 

Theoretical considerations: 

We are considering a d.c. electrical circuit having n=2 knots (nodes), l=3 branches 

and o=2 fundamental loops.  

Based on this simple network we want to prove the Kirchhoff’s Laws: 

The 1st Kirchhoff’s law (the Kirchhoff’s current law): In every node of the electrical 

circuit the algebraic sum of the currents pertaining to that node is null. The algebraic 

sum is calculated taken into account that currents flowing into the node are 

considered negative and currents flowing away from the node are considered 

positive. 

Or in its equivalent form:  

In any node of an electrical circuit the sum of currents that are flowing into the node 

it’s equal to the sum of currents that are flowing away from the node. 
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The 2nd Kirchhoff’s law (the Kirchhoff’s voltage law): In any closed loop of an electric 

network the algebraic sum of the voltage drops (products of current and resistance) 

taken around the loop, is equal to the algebraic sum of the e.m.f.s (electromotive 

forces) acting around the respective loop. The algebraic sum of the voltage drops is 

considered positive if the orientation (direction) of the current is the same with the 

chosen orientation (direction) of the respective loop. The emfs are considered 

positive if the chosen orientation (sense) of the loop is traversing the respective emfs 

from their negative to their positive terminals, and negative in the reverse way. 
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The way of working  

1. Proof of the 1st Kirchhoff’s law 

 The values of the currents (taken with the same direction as the positive 
direction for the voltage sources) are to be determined by solving the 
algebraic system corresponding to the Kirchhoff’s laws 

 Proof of the 1st Kirchhoff’s law (the current Kirchhoff’s law) by measuring the 
currents registered by the ammeters A1, A2 and A3 

 The theoretical values (calculated results) together with the experimental 
results (values indicated by ammeters) are to be filled in the following table: 

 

 

 

 

 

 



Results to 1st Kirchhoff’s Law 

 

Calculated results Experimental results 

I1 I2 I I1 I2 I 

[A] [A] [A] [A] [A] [A] 

      

 

 

 

2. Proof of the 2nd Kirchhoff’s law: 

 For each of the two considered fundamental loops, with the values of currents 
measured in the above step, the 2nd Kirchhoff’s law is to be verified, that is to 
say if we consider the clockwise direction as positive: 

a) For the left fundamental loop: E1-E2=I1R1-I2R2 

b) For the right fundamental loop: E2=I2R2+I3R3 

 

Results to 2nd Kichhoff’s Law 

E1=… I1= R1= I1R1 

E2=… I2= R2= I2R2 

 I3= R3= I3R3 

E1-E2=…    

I1R1-I2R2=…    

E2=…    

I2R2+I3R3=…    

 


