
11.5 Series and Parallel Circuits 

A) Loads in Series: 

 The potential difference (V) between the terminals of a 

cells is the energy requires (joules) to move one coulomb of 

charge around the circuit 

 

 Loads: transform electrical energy into other forms of 

energy (example: a light bulb) 

 

 In series, the current (I) is the same at all points in 

the circuit (IT = I1 = I2 = I3) 

 

 In series, the potential difference (V) between the 

terminals of a cell must equal the sum of all potential 

differences between the connections to all the loads in 

series with the cell (VT = V1 + V2 + V3) 

 

 In series, adding more loads (light bulbs) is like 

increasing the length of the wire. The more loads to 

add to a series circuit, the greater the resistance (RT = 

R1 + R2 + R3) 

 

 

 



 

 

 

 

 

 

 

 

 

 

Decreased Current, Decreased Glow: 

 Adding more bulbs in a series circuit increases the total 

resistance of the circuit - leading to less intense light from 

each bulb (see page 469) 

 Note that the intensity of the bulbs connected in series is 

identical  

 

 

 

 

 

 

 

 



B) Loads in Parallel: 

 Remember that in a parallel circuit, 

there is more than one path for 

electrons to flow 

 It's like drinking with two straws: You 

can suck up the same amount of liquid 

in a faster time since there are two 

paths for the liquid to travel 

 In a parallel circuit, the potential 

difference is the same between the 

terminals of any load in a parallel 

connection VT = V1 + V2 + V3 

 In a parallel circuit, the resistance 

of two loads (light bulbs) connected in parallel is less 

than the resistance of either load RT<R1, RT<R2 and 

RT<R3 

 The current (I) entering a parallel connection divides - 

therefore the current entering loads is equal to the sum of 

the currents entering all loads IT = I1 + I2 + I3 

 

 

 

 

 

 



C) Measuring Potential Difference: 

 A voltmeter must be connected in parallel between the 

ends of a load 

 You might connect a voltmeter to each terminal of a cell or 

to each connection of a bulb 

 In parallel, each bulb is connected to the cell with a switch 

and connecting wires - the potential difference will be the 

same across each bulb and across the terminals of the cell. 

 

D) Measuring Current: 

 An ammeter must be connected in series at a point in the 

circuit 

 In a series circuit, where you insert the ammeter doesn't 

matter since current is the same everywhere 

 The easiest connection for an ammeter is between a switch 

and a bulb  

 


