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ELECTRIC CURRENTS


SUMMARY
5.1 

Electrical potential difference, current and resistance 
An elementary charge is the charge on an electron or a proton.

The total charge of 6.242 x 1018 elementary charges is called 1 Coulomb.

The Potential Difference between two points is 1 Volt when 1 Coul of charge transfers 1 Joule. Energy transferred in Joule equals Pot Diff in Volts x Charge moved in Coul.

1 electronVolt eV is a very tiny unit of energy.

6.242 x 1018 eV equals 1 Joule.  1 eV equals 1.6 x 10-19 Joule.

Energy transferred in electronVolts = no. of elementary charges times Potential difference in Volts.

When the same current is in two long parallel wires 1 metre apart and each metre attracts 1 metre of the other wire with a force of 2 .0 x 10-7 N, the current in each is 1 Ampere. 
When 1 Coulomb of charge passes each second the current is 1 Ampere.

Current in Amperes = charge in Coul that passes divided by time in sec.

Resistance is the opposition to the movement of charge.

Resistance is 1 Ohm when a 1 Volt power supply drives a 1 Ampere current.

Resistivity of a substance is the resistance of a cubic metre of the substance.

Resistance of a wire equals resistivity times length divided by area of cross section.

Ohm's Law says the resistance of metals is constant at low temperatures and is equal to Potential Diff divided by current.

If the temperature of a metal increases significantly, the resistance of the metal increases because it is harder for the same number of electrons to move past faster moving metal ions.

If the temperature of a non-metal increases significantly, its resistance decreases because more electrons become free to move. 

Resistance is equal to the gradient of the Potential Difference versus Current graph.

Potential Difference in Volts equals Current in Amps times Resistance in Ohms.

Power transfer is equal to the PD times the current, the square of the current times the resistance or the square of the PD divided by the resistance.

5.2

Electric circuits 
The EMF of a cell is energy in joule the chemical reaction gives to each Coulomb of charge.

The red terminal of a meter in a circuit is connected to be closer to the red terminal of the power supply or positive end of a cell.

In a series circuit the same current is present in all parts of the circuit.

In a series circuit the sum of all the PD's around the circuit equals the PD across the power supply.

In a series circuit the greatest energy transfer occurs in the component with the highest resistance.

In a series circuit when you add a component, the total resistance always increases, the current decreases and the total energy transfer decreases.

In a series circuit the total resistance is equal to the sum of the individual resistances.

In a parallel circuit the potential difference across each branch is the same.

In a parallel circuit, the sum of the currents in the branches equals the current in the common part. 
In a parallel circuit the greatest energy transfer occurs in the component with the lowest resistance.

In a parallel circuit when you add a component, the total resistance always decreases, the current increases and the total energy transfer increases.

In a parallel circuit, 1 over the total resistance equals 1 over the resistance of each branch added together.

Internal resistance is the opposition to the movement of charge inside a power supply or cell.

The potential difference across the terminals of a cell or power supply equals its EMF minus the current times the internal resistance.

A potential divider consists of two components in series.

Potential dividers are most useful when one is a transducer – it changes its resistance when the environment around the circuit changes.

Tranducers can be light sensitive, temperature sensitive, magnet sensitive, sound sensitive and strain sensitive.
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