
V.1) Connections of resistors: series, parallel and mixt 

 

A) Series circuits of resistors:  

Electrical diagram 

 

Components of the wiring 

The above electrical diagram is containing 2 ammeters, 4 voltmeters, one voltage 

source and 3 resistors serial connected. 

 

Theoretical considerations 

In the above series circuit of resistors, the three resistors are connected end to 

end. The circuit thus formed it’s fulfilling the following conditions: 

a) The current I is the same for every resistor, being actually the current registered 

by the ammeter A in the circuit 

b) The total voltage registered by the voltmeter V is the sum of the voltages V1, V2 

and V3, that is to say: V= V1+V2+V3 

Applying Ohm’s law for every term in the last above relation, it results: 

IRes=IR1+IR2+IR3, and then dividing this relation by the current I, it results: 

 

Res=R1+R2+R3, which is actually the formula for the equivalent resistance of three 

series resistors 



The formula for n series resistors could be derived the same way and has the same 

form, namely: 

Res=R1+R2+R3+…+Rn 

Way of working: 

The above theoretical facts, respectively: 

1) Proof that the current that is flowing each resistor is the same. 

2) Proof that the voltage at the terminals of the source is the sum of the voltages 

measured at the terminals of each resistor 

3) Proof of the formula for the equivalent resistance of the serial connected 

resistors for three sets of resistors, each set comprising 3 resistors, using the 

ohmmeter function of the multi-meter.  

 

Results for the series resistors circuit: 

1) Values of the current flowing the series resistors circuit: 

Value of current flowing into any resistor is: I= 

Value of current flowing out of any resistor is: I= 
 

2) Proof of the voltage rule for series resistors circuit: 

Voltage at terminals of the resistor R1 is: U1=… 

Voltage at terminals of the resistor R2 is: U2=… 
Voltage at terminals of the resistor R3 is: U3=… 

Voltage at terminals of the equivalent resistor Res is: U=U1+U2+U3=… 
 

3) Proof of the formula for the equivalent resistance of series resistors circuit: 

Measured values 1st set of resistors 2nd set of resistors 3rd set of resistors 

R1    
R2    

R3    

Res    



B) Parallel connection of the resistors (Parallel networks) 

Electrical diagram 

 

Components of the wiring 

The above electrical diagram is containing 4 ammeters, 1 voltmeter, one voltage 

source and 3 resistors parallel connected. 

 

Theoretical considerations 

In the above parallel circuit of resistors, the three resistors are connected across 

each other (parallel) and they are connected across the battery.  

The circuit thus formed it’s fulfilling the following conditions: 

a) The I current is the sum of the currents I1, I2 and I3: I=I1+I2+I3 

b) The voltage V (voltage at the battery’s terminals) is the same for each resistor. 

Applying the Ohm’s law for each of the three resistors it follows: 

I1=V/R1, I2=V/R2 and I3=V/R3 

But the same Ohm’s law applied for the equivalent parallel resistance, Rp is: I=V/Rp 

By equating the terms in the relation a) above it follows: 

V/Rp= V/R1+V/R2+V/R3 



And by dividing this relation by V it results: 

1/Rp=1/R1+1/R2+1/R3, valid for three resistors connected in parallel. 

The formula for n parallel resistors could be derived the same way and has the 

same form, namely: 

1/Rp=1/R1+1/R2+1/R3+…+1/Rn 

 

Way of working: 

The above theoretical facts, respectively: 

1) It has to be proven that the sum of currents that flowing each resistor is the 

equal to the current flowing into and from the voltage source. 

2) For three sets of resistors, each set comprising 3 resistors, the formula for the 

equivalent resistance of the parallel connected resistors has to be proven, using the 

ohmmeter function of the multi-meter.  

 

Results for the parallel connected resistors: 

1) Proof of the current rule for the parallel connected resistors: 

Current flowing into the resistor R1 is: I1=… 
Current flowing into the resistor R2 is: I2=… 

Current flowing into the resistor R3 is: I3=… 
Current flowing out of the equivalent resistor Rep is: I=I1+I2+I3= 

 

2) Proof of the formula for the equivalent resistance of parallel resistors circuit: 

Measured values 1st set of resistors 2nd set of resistors 3rd set of resistors 
R1    

R2    

R3    
Rep    

 

 


