CONDUCTORS
P5: 
Describe the properties and a typical application of a solid and a liquid or gas electrical conductor
Introduction
The Pass Criteria P5 and P6 are heavily related.  In order to complete an assignment that will cause you to make the descriptions required you will need to be able to recognise some of the language used.  This document is intended to allow you to be able to write your own descriptions using the correct terminology.
Conductivity: the measure of an object or circuit's ability to conduct an electric current* between two points, which is dependent on the electrical conductivity and the geometric dimensions of the conducting object.
· A conductor such as a metal has high conductivity and a low resistance 

· An insulator like glass or a vacuum has low conductivity and high resistance
Valence Electrons
Helium has two Neutrons, Protons and Electrons these electrons are in the outermost shell and are said to be Valence Electrons
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The electrons that move from valence shell to valence shell are called Free Electrons 

Stable atoms have a full valence shell; in order for an atom to reach stability it can share electrons with a neighbouring atom or remove electrons from another atom (with missing electrons the other atom takes on a positive charge).
· Atoms that share electrons are referred to as: Covalent Bond
· Atoms that take electrons from other atoms are: Ionic Bond
The electrical and thermal conductivity of metals originate from the fact that in the metallic bond, the outer electrons of the metal atoms form a gas of nearly free electrons, moving as an electron gas in a background of positive charge formed by the ion cores.
*Flow of electrons
Valence Electrons and Electricity
The valence electrons that move from valence shell to valence shell are called free electrons and are the elementary particles responsible for electric current.
Conductors are usually atoms that have the property to contain three or fewer valence electrons in their valence shell.
Metals are sometimes described as a lattice of positive ions surrounded by a cloud of delocalised electrons; generally, metals are good conductors.
Semiconductors are usually atoms that have 4 valence electrons. Semiconductors conduct electricity, however not as well as conductors, but also not as poorly as insulators. In terms of conductivity semiconductors are between conductors and insulators. Examples of semiconductors are Silicon and Germanium.
Conductance

Electrical conductance is related to but should not be confused with conduction, which is the mechanism by which charge flows, or with conductivity, which is a property of a material.

Electrical conductance is a measure of how easily electricity flows along a certain path through an electrical element. The SI derived unit of conductance is the Siemens also called the mho, because it is the reciprocal of electrical resistance, the Ohm.
Resistivity
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Electrical resistivity (also known as specific electrical resistance) is a measure of how strongly a material opposes the flow of electric current.  A low resistivity indicates a material that readily allows the movement of electrical charge. The SI unit of electrical resistivity is the ohm meter (Ω m). 
The electrical resistivity ρ (rho) of a material is given by

where

 
is the static resistivity (measured in ohm metres, Ωm); 

R 
is the electrical resistance of a uniform specimen of the material (measured in ohms, Ω); 
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is the length of the piece of material (measured in metres, m); 

A 
is the cross-sectional area of the specimen (measured in 
square metres, m²). 

[image: image3.png]


Electrical resistivity can also be defined as:
where:
E is the magnitude of the electric field (measured in volts per metre, V/m); 

J is the magnitude of the current density (measured in amperes per square metre, A/m²). 
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Finally, electrical resistivity is also defined as the inverse of the conductivity σ (sigma), of the material, or
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