A Simple Circuit Element:
· It is a “thing” with two terminals at which connections to other elements may be made.

· It is a mathematical model of a real physical device.  

· It can be completely characterized by its voltage-current relationship.  

· It cannot be subdivided into other two terminal devices.
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If passing a charge from one terminal, through the element and out the other terminal requires an expenditure of energy, then we say that an “electric voltage” or a “potential difference” exists between the two terminals, or we say that there is a “voltage” or “potential difference” across the element.

Thus, voltage across a terminal pair is a measure of the work required to move a charge through the element.

If the (positive) charge enters at terminal A and exits at terminal B and energy is required to move it through the element, then we say that A is positive with respect to B.

The unit of Volt is the amount of work done by 1 Joule of energy to move one Coulomb of (positive) charge from the positive terminal of the circuit element to the negative terminal of the element.  This work (or energy) is “delivered to” or “supplied to” the element.  Or you can say that this work (or energy) is “absorbed by” the element.
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This is how we show that 
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A is v Volts positive with respect to B:
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If v is 5 Volts, then we say that A is 5 Volts positive with respect to B.

If v is – 5 Volts, then we say that A is – 5 Volts positive with respect to B.

Power is the rate of energy expenditure.  Or the rate at which work is done.

Since it requires v Joules to move a Coulomb of charge through the element from A to B,

and i Coulombs move through the element every second, then every second we need v x i Joules of energy.  

This gives us the power that is delivered to the circuit element:
p = v x i 

Passive Sign Convention for Circuit Elements
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A is 5 Volts positive with respect to B

A is – 5 Volts negative with respect to B

These two cases are the same.

Energy is being supplied to (or delivered to) the element.

Power is being absorbed by the element.
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A is – 5 Volts positive with respect to B

A is 5 Volts negative with respect to B

These two cases are the same.

Energy is being supplied by (or delivered by) the element.

Power is being generated by the element.

