Resistance and Ohm's law

For any piece of conducting material connected to a voltage difference, V, which drives through it a current I, we define the  resistance of the conductor to be 
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Many of you are probably more familiar with this relation in the form 

and you are used to calling this  Ohm's law.  Everybody does this, but it is technically incorrect;  this is really just the definition of resistance.

1  The Definition of Resistance

In electrical circuits, resistance is denoted R and is defined to be the slope of the voltage-versus-current curve, whenever that is well-defined. In symbols,
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where G.C. stands for Given Conditions, which is horribly open to interpretation, as discussed below. The unit of resistance is the ohm, defined to be one volt per amp.

Under a wide range of practical conditions, metallic wires and some other circuit elements exhibit a voltage drop ΔV proportional to the current I, in which case equation 1 simplifies to

	R = 
	ΔV
I

	             (2)


which is called Ohm’s law. Both sides of this equation have an implicit dependence on the Given Conditions, as will be discussed below.

