
16.1 and 16.2 

Vocabulary: 

Electric force -  

Electrical field –  

Static electricity –  

Conservation of charge –  

Friction –  

Conduction –  

Induction –  

Polarization –  

Static discharge -  

 

16.1  Electric Charge and Static Electricity     

https://www.youtube.com/watch?v=4SIT0aU_FRw 

How do charges interact?  Types of Charge:  Atoms contain charged particles called 

electrons and protons.  If two electrons come close together, they push each other 

apart – they repel each other. 

 

If a proton and electron come close together, they attract one another. The charge 

on a proton is + and the charge on an electron is -. 

Charges that are the same repel each other.  Charges that are different attract 

each other. 

The interaction between electric charges is called electricity.  The force between 

charged objects is called electric force. 

https://www.youtube.com/watch?v=4SIT0aU_FRw


Electric fields:  gravitation field is the space around an object (such as a planet) 

where the object’s gravitational force is exerted.  Similarly, an electric field 

extends around a charged object.   

An electric field is a region around a charged object where the object’s electric 

force is exerted on other charged objects. 

Electric fields get weaker the farther away they are from the charge. 

An electric field is invisible.  You can use the field line to represent it. 

 

How does charge build up? 

Most objects have no overall charge.  An atom usually has as many electrons as it 

has protons.  This leaves the atom uncharged, or neutral. 

An uncharged object can become charged by gaining or losing electrons.  If an 

object loses electrons, it is left with more protons – giving it an overall positive 

charge. 

If an object gains electrons, it will have an overall negative charge.  The build-up of 

charges on an object is called static electricity.  In static electricity, charges build 

up on an object, but they do not flow continuously. 

          

Charging Objects:  Charges are neither created nor destroyed.  This rule is known 

as the law of conservation of charge.   



An object cannot become charged by destroying or creating its own electrons.  If 

one object loses electrons, another object must pick them up. 

There are four methods by which charges can redistribute themselves to build up 

static electricity:  by friction, by conduction, by induction, and by polarization. 

Charging by friction: the transfer of electrons from one uncharged object to 

another by rubbing the two objects together.  Some electrons can move to the 

other object when rubbing (hair and balloon) 

Charging by conduction:  the transfer of electrons from one object to another by 

direct contact.  (Like when you rub your feet on the carpet, but the charges move 

to your hands) 

 

Charging by Induction:  Electrons can react to the electric field of a charged object 

without touching the object itself.  In some materials, like metals, electrons can 

easily leave their atoms.  When a metal object is close to a negatively charged 

object, electrons are repelled by the field and move away from it.  The close end of 

the metal object becomes positively charged, and the far end becomes negatively 

charged.  This process is called induction. 

 

 

Charging by polarization:  In other materials, electrons only move within their own 

atoms.  The electrons react to electric fields, resulting in individual atoms having 



charged ends that are attracted to charged objects.  This is polarization.  Charges 

don’t transfer between objects in polarization or induction, so neither method 

changes the overall charge of objects.  Parts of the objects are charged in opposite 

ways. 

      

 

Static Discharge: If your hair becomes charged and sticks up after taking off your 

sweater, it doesn’t stay that way forever.  Positively charged objects gradually gain 

electrons from the air.  Negatively charged objects lose their electrons to the air.  

So the objects eventually become neutral again.  The loss of static electricity as 

electric charges transfer from one object to another is called static discharge. 

Static discharge often produces a spark.  Moving electrons can heat the air around 

their path until it glows.  The glowing air is the spark you see. 

Sparks from discharge happen more frequently during the winter.  This is because 

objects hold on to charge better in dry air.  In humid weather, water collects on 

the surfaces of objects.  The water picks up the charge from the objects, so they 

don’t stay charged as long as they would in dry weather. 

Lightning bolts are an example of static discharge.  During thunderstorms, air 

swirls violently.  Water droplets within the clouds become charged.  Electrons 

move from areas of negative charge to areas of positive charge, producing an 

intense spark. 



Some lightning reaches Earth.  Negative charges at the bottoms of storm clouds 

create an electric field.  This causes Earth’s surface to become positively charged 

through induction.  Electrons jump between the clouds and Earth’s surface. 

16.2 Electric Current 

Lightning releases a large amount of electrical energy, but it doesn’t last long 

enough to power your computer or TV.  These devices need electric charges that 

flow continuously. 

When electric charges are made to flow through a material, they produce an 

electric current.  Electric current is the continuous flow of electric charges through 

a material.   

The amount of charge that passes through a wire in a given period of time is the 

rate of electric current.  The unit for the rate of current is the ampere (amp or A), 

named for Andre Marie Ampere, an early investigator of electricity. 

The number of amps describes the amount of charge flowing past a given point 

each second. 

In order to maintain an electric current, charges must be able to flow continuously 

in a loop.   A complete, unbroken path that charges can flow through is called an 

electric circuit. 

A conductor is a material through which charge can flow easily.  Electrons can 

move freely, allowing conductors to be charged by induction.  Metals, such as 

copper, are good conductors. 

Insulators are materials, such as rubber, that do not allow charges to flow.  

However, electrons can move around within their own atoms, allowing for 

polarization.   

Semiconductors are materials that behave sometimes as conductors and 

sometimes as insulators.  Pure silicon acts like an insulator, but when other 

elements are added, it behaves like a conductor.  Silicon is a semiconductor found 

in most electronic devices. 



The difference between conductors and insulators comes from how strongly 

electrons are attached to atoms.  The atoms in conductors have loosely bound 

electrons that can move freely.  Electrons in insulators cannot move freely among 

atoms. 

 

What affects current flow?  Electric charges flow through wires in much the same 

way water flows through a pipe. Charges flow because of differences in electric 

potential energy.  Potential energy from an energy source (like a battery), gets 

converted into different forms of energy.  If a circuit contains a light bulb, its 

potential energy is converted into light and heat. The charges flow back to the 

energy source and the process restarts.a Current flow is affected by the energy of 

the charges and the properties of the objects that the charges flow through. 

The V on a battery stands for volts, which is the unit of voltage.  Voltage is the 

difference in electrical potential energy per charge between two points in a circuit.  

This energy difference causes charges to flow.  Because the voltage of a battery is 

related to energy per charge, it doesn’t tell you how much total energy the battery 

supplies.  

A car battery and eight watch batteries both supply 12 volts, but eight watch 

batteries can’t run a car.  Each charge has the same amount of energy, but the car 

battery can provide that energy many more times.  This results in a higher total 

energy.   

Resistance:  The amount of current in a circuit depends on more than voltage.  

Current also depends on the resistance of the circuit.  Resistance is the measure of 

how difficult it is for charges to flow through an object. 

The greater the resistance, the less current there is for a given voltage.  The unit of 

resistance is the ohm (Ω). 

The four factors that determine the resistance of an object are diameter, length, 

material, and temperature.   Objects with different characteristics have different 



resistances.  If more than one path is available, more current will flow through the 

path that has the lower resistance. 

Diameter – current flows more easily through a wide wire than through a narrow 

wire. 

Length  - short wires have less resistance than long wires 

Material – conductors have electrons that are loosely held to their atoms, and 

therefore have lower resistance.  Insulators have electrons that are tightly held to 

their atoms, so they have a higher resistance. 

Temperature – electrical resistance of most materials increases as temperature 

increases.   As temperature decreases, resistance decreases. (that’s why there are 

power outages sometimes in the summer – the power lines get hot.) 

 

 


