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Chapter 6  Electricity for Everyone

Physics Concepts
Is There an 
Equation?

A closed circuit is required in order for electricity to flow. A closed circuit 
consists of a continuous loop that allows electricity to leave and return to the 
source without reversing direction.

When an electric source, such as a generator, provides current to a circuit, work 
is being done. 

There are two types of electric charge—positive and negative, which are equal in 
magnitude. Protons carry the positive charge, while electrons carry the negative 
charge.

A unit of charge is a coulomb, and is equal to 6.25 � 1018 electrons.

The current ( )I in any given point of a circuit equals the charge flowing past that 
point per second. When one coulomb of charge flows past the point each second, 
the current is one ampere (A).

One volt equals one joule of energy for each coulomb of charge delivered a load 
in an electric circuit. Another term for voltage is potential difference. 

A series circuit consists of only one conducting path and all the current passes 
through each element in the circuit. The total current ( )IT provided by the battery 
is equal to the current ( , , ...)I I1 2 in the elements in the circuit.

I I I IT = = =1 2 3

In a series circuit, the total voltage ( )VT equals the sum of the voltage drops 
around the circuit ( , , ...)V V1 2 . The battery voltage is shared among the elements 
in the circuit.

V V V VT = + +1 2 3

A parallel circuit consists of multiple current paths and the current provided by 
the battery is shared among them. The total current ( )IT  is equal to the sum of 
the currents in the branches ( , , ...)I I1 2 . 

I I I IT = + +1 2 3

In a parallel circuit, the total voltage ( )VT  is the same in all circuit branches 
connected in parallel. V V V VT = = =1 2 3

The total current entering a junction in an electric circuit must equal the total 
current leaving the junction.

Ohm’s law states that the current in a circuit element ( )I equals the voltage ( )V  
across a circuit element divided by the element’s resistance (R). Resistance is 
measured in ohms (Ω).
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Electric power ( )P supplied to a circuit element equals the product of the circuit 
current ( )I times the voltage ( )V  across the circuit element. Power is measured in 
watts (W).

P VI=

In a properly operating circuit, when the circuit power exceeds the designed load 
limit, a fuse or circuit breaker will operate to interrupt the current flow.

Electric power ( )P equals the voltage squared ( )V 2 divided by the resistance
( )R , or the current squared ( )I 2 times the resistance. Both these relationships 
hold true for each element in a circuit. 
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