Current Electricity

CURRENT

· Current electricity is a flow of charged particles, usually through a circuit.
· In all conductors, the flow is of electrons and therefore of negative charge.
· The electrons flow from a negative terminal to a positive terminal in a battery. They are attracted to the positive terminal and repelled from the negative terminal. 
· It was once thought that current flowed from positive to negative. 
· This was put forward by Benjamin Franklin (1706 – 1790) and it became so widely accepted that it is still accepted today and called conventional current, even though it was found to be wrong in 1898 when Sir Joseph J Thomson discovered the electron. 
· Consequently: 
Though the electrons flow from negative to positive, conventional current flows from positive to negative (although conventional current doesn't really exist). 

· Current is represented by the symbol, I, and is measured in amperes (amps or A) with an ammeter.
· An ammeter measures the rate at which electrons are flowing through a circuit at a given point. 

· In a circuit, an ammeter is shown as follows: 
· One amp is equal to the flow of one Coulomb of charge per second. This translates to the following formula: 
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· Or in unit terms: 
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 1 A = 1 C/s
· It turns out that: 
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· where e represents the elementary charge (the charge on an electron)
e = 1.6 x 10-19 Coulombs

N = number of electrons   

ELECTRIC POTENTIAL (VOLTAGE)

· In order for current to flow from point A to point B, a certain amount of work must be done on the charged particles.  
· Alessandro Volta (1745 – 1827) was the first to demonstrate this with his invention of the battery in 1800.  
· Electric potential is represented by the symbol, V, and is measured in volts (V) with an voltmeter.
· A voltmeter measures the amount of electrical potential energy required to move a Coulomb of charge from one point to another in a circuit. 

· In a circuit, a voltmeter is shown as follows: 
· The work required to move a Coulomb of charge from A to B is called the electric potential.
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· Or in unit terms:
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 1 V = 1 J/C
ELECTRIC POTENTIAL ENERGY

· Recall:

Work is a transfer of energy!  
· By rearranging the equation of electric potential, we now have the following:
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