Power

Power, P, is the rate at which Work is done.

In mechanical systems, Work (W) = Force x distance.

P = W/time or P = Force x Velocity

In the SI system, the unit of work is one joule which is one newton meter
Power is measured in watts (newton meters/sec)
I horsepower = 746 watts

To get a feeling for power try this simple experiment:  measure a flight of stairs followed by the amount of time it takes you to run up it:

Power = weight (newtons) x height (meters) / time up stairs (sec)

I found that I used about 380 watts or roughly ½ HP of power in the stair exercise.

(One horsepower exerted over an hour is equal to 641 Calories)

--------------
In electrical systems, P = voltage (V) x current (I)

The power involved in moving a current, I, through a potential difference V in an electrical circuit is simply the product of the current and the potential difference.

Since the unit of work is the joule (J), it is apparent that one can express the volt in terms of joules per coulomb (1V = 1 J/C).  

When Ohm’s Law holds, the power used to maintain the flow of a current, I, in a material of resistance, R, is given by

P = I x V = I2 x R 

This equation describes power loss, the conversion of organized energy into heat (called Joule heat) which occurs whenever current flows through a load obeying Ohm’s law.  

You can observe the dissipation of power as heat in your resistors: Build a circuit containing a 10 kOhm resistor and note that after a few minutes the top of the resistor feels warm.  You can calculate the power dissipated by the resistor using the formula above.  In your kit, you have resistors rated for ¼ watt of power.  Resistors rated for ½  watt of power are larger.  Why?

