MUY Flectrical charge, current, power, and energy

Electrical charge, Q, is measured in coulombs, C. The elemen-
tary charge, e, the magnitude of charge carried by a single elec-
tron or proton, is 1.602 x 10™° C. The flow of electrons gives rise
to an electric current, I, measured in coulombs per second, or
amperes, A, where 1 A=1Cs . Thus, a current of 1 A represents
the flow of 6 x 10'* electrons (10 umole”) per second.

When a current I flows through a potential difference A¢
(measured in volts, V, with 1 V=1]C™), for a time At the energy
delivered (in joules) is

E=IA¢At
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That energy may be supplied either as work (to drive a motor) or
as heat (through a ‘heater’). In the latter case

q=IAgAt

The power, P, is the rate at which energy is supplied and
is expressed as joules per second, or watts, with I1W=1]s".
Because 1J=1AVs, in terms of electrical units IW=1AV.
Electrical power is therefore P = (energy supplied for a time
At)/At = ItAd/At; so

P=1IA¢
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