
Electric Power
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What is power?
• In physics, the term ‘power’ does not refer only to 

electricity.  It is a more general quantity, which 
describes how much energy is being 
transformed by a device per second.  

• Note that this is essentially the same as saying ‘the 
amount of energy being ‘used’ per second, or the 
amount of energy being ‘released’ per second, but 
since energy cannot be created or destroyed it is 
better to say ‘transformed’ per second.

• Eg: the power of a light bulb is how much energy it 
transforms from electrical to light/heat each second.
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What does the ‘power’ of a car refer to?

• The amount of energy converted from chemical to 
kinetic each second.

What does the ‘power’ of a guitar amp refer 
to?

• The amount of electrical energy converted into 
sound energy each second. 

What does the ‘power’ of a heater refer to?

• The amount of electrical (or chemical) energy 
converted into heat energy each second.
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What units should we measure power in, given that it 
is a measure of ‘energy’ per ‘time’ ?

• Joules per second (J/s), which is defined to be 
one watt (W).  Named after James Watt.

• This is why you hear that a light bulb may have a 
power of 60W (it can turn 60J of electrical energy 
into light/heat energy each second).

• A car may have a power of 100kW, a guitar amp 
may have a power of 100W.

Quantifying Power
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James Watt
(1736-1819)

A Scottish physicist and engineer 
who contributed significantly to 

the design and efficiency of steam 
engines.

He also developed the concept 
of ‘horse power’.

http://en.wikipedia.org/wiki/File:Watt_James_von_Breda.jpg
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Electric power
How can we calculate the power of an electrical 
system?  We need to get J/s for our units.

If we multiply voltage (J/C) by current (C/s) we 
get the required quantity for power (J/s).  So we can 
say that power (P) is given by:

P = V I
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Questions
1. If the voltage across an electric motor is 100V, and 

5A are flowing through the motor, what is its 
power rating?

2. How much energy would be transformed in one 
hour by this motor?

3. How much current will a 100W household light 
bulb use?

4. How many of these light bulbs could we have on 
one light circuit before the circuit breaker tripped 
(assuming it is a 10A circuit).
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Measuring energy
Electricity companies charge people based on how 
much energy they use. It isn’t practical to measure 
this in Joules, because one Joule is a very small 
amount of energy.

Question:  How many Joules would be used by an 
appliance in one hour if its power rating is 1000W 
(1kW)?

Answer: 3,600,000 J.  This is called one kilowatt-
hour, and is the main unit for measuring electrical 
energy consumption.
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Questions

1. A house uses ten 60W lights each day between the 
hours of 6pm and 11pm.  What is the total power?

2. How much energy (in Joules) is used each day?

3. How many Joules will be used in a year?

4. How many kilowatt hours is this?

5. If electricity is charged at 16 cents per kilowatt 
hour, how much will the yearly electricity bill be 
(assuming no other appliances are used)?
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