
Voltage



Moving charge again...
• When charge is moving, it carries energy with it.  This 

must be the case, since the moving charge is able to 
give energy to light bulbs, speakers, motors etc.

• The moving charge may carry a lot of energy or only 
a little bit of energy.  Energy is lost when the charge 
passes through a light bulb (for example) - the energy 
is converted into light and heat energy.

• All circuits have an energy source (eg. battery) which 
supplies energy to the moving charge.



Moving charge again...

How can we measure or quantify this energy?  What 
units should we use?

Joules per coulomb.

This is the definition of one volt.  1V = 1J/C

The volt (V) is named after an Italian physicist.



Alessandro 
Giuseppe Antonio 

Anastasio Volta
(1745-1827)

Volta was an Italian physicist who 
is probably most famous for 
inventing the battery in 1800.  

The originally version was known 
as a ‘voltaic cell’.
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Voltage - a question

Is it possible to have a small flow of charge (small 
current) which carries a lot of energy (high voltage)?

• Yes.  This is exactly how high voltage power lines 
work - very small current and very large quantities 
of energy (up to 330,000V)

• This is similar to a hydraulic ram, where a small 
flow of oil (under very high pressure) is able to 
supply a large force in heavy machinery.



Hydraulic rams
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Voltage - another question
Is it possible to have a large flow of charge (large 
current) which only carries a small amount of energy 
(small voltage)?

• Yes.  This is exactly how car electronics work.  Very 
large flows of current are used (the fuses can be up 
to 35A), but small voltages (12V)

• This is similar to a garden hose, which can have a 
large flow of water, but no ability to do heavy work.  
You can often stop the flow just with your finger.



Garden hose
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Voltage

There is no connection between voltage and current.  You 
can have a big voltage and small current (or vice versa)

It is the voltage which indicates how much energy is 
carried, not the current.  So a large current does not 

mean that the circuit is ‘powerful’.



Voltage in circuits
• Normally voltage refers to the difference between 

two points in a circuit (and is often referred to as 
potential difference).

• So to say that a battery has a potential difference of 
12V means that on one side of the battery has 12 
more joules of energy (per coulomb of moving 
charge) than the other side does.

• During a circuit the voltage drops across each 
component.  The total voltage drop (or voltage 
difference) is equal to the voltage difference across 
the power supply.


