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The Structure of Matter 

ÅAll matter is composed of Atoms. 

ÅAtoms consist of: 

ïNeutrons; 

ïProtons; and 

ïElectrons 

ÅOver 100 different atoms. 

ÅThese are called Elements. 
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Atoms 

ÅElectrostatic Attraction holds the negative 
electrons in place around the positive protons. 

ÅElectrostatic Repulsion causes like-charged 
particles to repel each other. 

ÅStrong Nuclear Force holds the Protons and 
Neutrons together in the nucleus. 

ÅAtoms can: 

ïLose electrons, becoming positively charged; or 

ïGain electrons, becoming negatively charged. 
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Molecules 

ÅElectrically neutral group 
of two or more atoms. 

ÅHeld together by 
chemical bonds. 
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Valence Electrons 
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Conductors vs Insulators! 
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Conductors 

ÅRelatively easy to dislodge outer valence 
electron, allowing electric current to flow easily. 

ÅMost metals are good conductors. 

ÅBest conductors are: 

ïSilver 

ïCopper 

ïAluminum 

ÅDƻƭŘ ƛǎ ŀŎǘǳŀƭƭȅ ƴƻǘ ŀ ƎǊŜŀǘ ŎƻƴŘǳŎǘƻǊΣ ōǳǘ ǿƻƴΩǘ 
corrode. 
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Copper Atom 
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Electric Current 

Electric current is the flow of electrons through a conductor. 
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Insulators 

ÅValence electrons are hard to dislodge, and so 
electric current cannot flow easily. 

ÅTypical insulators include: 

ïGlass 

ïRubber 

ïMost plastics 

ïTeflon 

ïCeramics 
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Some Definitions 

ÅA single electron has too small a charge for 
practical purposes. 

ÅThe coulomb is defined as the charge of 6.28 x 
1018 electrons. 

ÅThe coulomb is used in the definition of the 
ŀƳǇŜǊŜΧ 
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Ampere 

ÅUnit of electric current i.e.: the rate of flow of 
electrons in a conductor. 

Å1 ampere = flow of 1 coulomb/second. 

 

 

 

Å!ƳǇŜǊŜ ŀōōǊŜǾƛŀǘŜŘ ά!έΦ 

Å/ǳǊǊŜƴǘ ŀōōǊŜǾƛŀǘŜŘ άLέΣ ŜΦƎΦΥ L Ґ р!Φ 
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Ampere 

ÅCurrent measured using Ammeters. 

 

 

 

 

ÅMilliamperes (mA) = 1/1,000 amperes. 

ÅMicroamperes (˃ !ύ Ґ мκмΣлллΣллл ŀƳǇŜǊŜǎΦ 
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Conventional Current 

ÅElectron flow is negative to positive. 

ÅConventional Current is positive to negative. 
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Voltage 

ÅValence electrons held in place by electrostatic 
force. 

ÅFor current to flow, work must be done to 
make electrons move. 

ÅThe work done to put an electric charge on a 
body by adding electrons is measured in Volts. 

ÅAlso known as Electromotive Force (EMF) and 
Potential Difference. 
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Voltage 

Å¢Ƙƛƴƪ ƻŦ ǾƻƭǘŀƎŜ ŀǎ ǘƘŜ άǇǊŜǎǎǳǊŜέ ǘƘŀǘ ǇǳǎƘŜǎ 
electrons through a conductor. 

Lower pressure = lower voltage Higher pressure = higher voltage Al Penney 
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Voltage 

ÅElectric Potential Difference between two 
points. 

Å1 Volt = 1 Joule / Coulomb 

Å{ȅƳōƻƭ ƛǎ ά9έ ŜΦƎΦΥ 9 Ґ р± 

ÅTypical voltages: 

ïAlkaline cell: 1.5 volts DC 

ïCar battery: 12.6 volts DC 

ïHousehold outlet: 120 volts AC 
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Voltage 

ÅMeasured with a Voltmeter. 

 

 

 

 

ÅMillivolt (mV) = 1/1,000 volts. 

ÅMicrovolt (˃ ±ύ Ґ мκмΣлллΣллл ǾƻƭǘǎΦ 
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Resistance 

ÅOpposition to the flow of current. 

ÅUnit of resistance is the ohm. 

ÅSymbol is the Greek letter Omega: ʍ 

Å!ōōǊŜǾƛŀǘƛƻƴ ŦƻǊ ǊŜǎƛǎǘŀƴŎŜ ƛǎ άwέΥ ŜΦƎΦΥ w Ґ р ʍ 

 

Al Penney 

VO1NO 



Al Penney 

VO1NO 



Factors affecting Resistance 

ÅSpecific resistance of material e.g. copper is a better 
conductor than iron. 

ÅLength of the conductor.  Longer = greater resistance. 

ÅDiameter of the conductor.  Greater diameter = less 
resistance. 

ÅTemperature: 

ïPositive Temperature Coefficient = Resistance increases 
with temperature (e.g.: most pure metals). 

ïNegative Temperature Coefficient = Resistance decreases 
with temperature (e.g.: semiconductors). 
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Resistors 

ÅUsed in circuits to reduce current and change 
voltages. 

ÅUse carbon or high-resistance wire. 
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