
Electrostatics 



 
Electrical Forces arise from 

particles in atoms. 
 The protons(+) in the nucleus attract 

the electrons and hold them in orbit 
Electrons(-)repel other electrons and 
protons repel other protons 
This attracting and repelling of 
protons and electrons is attributed to 
a property called charge 



Atomic mass & atomic number 

 



Bohr Model of the Atom 
The Atom is the 
fundamental building block 
of all matter 
Made of protons, 
neutrons, 

 and electrons 
The type of element is 
determined by the number 
of protons in the nucleus 
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Jan. 4 and Jan. 5, 2012 
Turn in homework to turn in folder.  I will 
collect it from there when the tardy bell rings. 
Warm-up – Keep this one, I will collect them 
next week sometime. 
 Draw a Bohr diagram for Rubidium.  Also, tell me 

how many protons and neutrons are in the atom. 
 

Be prepared to take notes after you are done 
with your warm-up. 



Electrostatics 

Electricity at Rest 
 
 
 
It involves  1. Electric Charges 

                     2. The Forces Between Them 
                     3. Their Behavior in Materials. 



Electronics 

The study and use of systems that control 
the movement of electrons 
 



Force Diagrams for Charge 
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Another way to look @ charge 

 



The Electric Field 
 

Force field that fills the space 
around every electric charge. 



Charge cont. 

A neutral atom has exactly the same 
amount of protons as it does electrons and 
has no net charge 
If an electron is removed from an atom the 
atom is no longer neutral.  The atom now 
has one more positive charge than 
negative charge and is said to be 
positively charged (called a positive ion) 
An atom that gains an electron is said to 
be negatively charged (called a negative 
i ) 



Charge cont. 
Neutral atoms can attract an atom that is 
positively or negatively charged 
 
 
 
 
 
 
The golf tube is being charged by ? 
Friction – creating a charge by direct contact 



How is Charge measured? 

The unit for electrical charge is the 
Coulomb  
1 Coulomb is = 6.24 x 1018 electrons 
 This may seem like a great number of 

electrons, but it represents only the 
amount of charge that passes through a 
100 Watt light bulb in about a second 



Coulombs Law defined… 

Coulomb's law states that the electrical 
force between two charged objects is 
directly proportional to the product of the 
quantity of charge on the objects and 
inversely proportional to the square of the 
separation distance between the two 
objects. 



Coulombs Law in equation form 
 
 

  k is a constant    (9.0 x 109 N • m2 / C2 ) 
   Q1= charge on object 1 
   Q2= charge on object 2 
   d2 = square of the distance between objects 
You are solving for Force, therefore the unit of 
measurement = Newton.   

 
 

 
 
 
 

F = k * Q1 * Q2 

              d2 



Jan. 6, 2012 
Pick up daily work from black side table. 
If you are here today, it will go in the trash at 
the end of the period if you have not picked it 
up!!! 
 
Warm-up –  
 What is static electricity? 
 What kinds of charges attract each other?  Repel 

each other? 
 Generally, what is the overall charge of an atom? 
 How do you create static electricity? 



Schematic Diagrams 
We use symbols to help us draw circuit 
diagrams. 
Batteries are drawn in 1.5 Volt increments 
(also referred to as cells) 
 1 long line and 1 short line 

 
 
 

 6 volt battery  



Schematic Diagrams 
 
  Lamp or light source (visible test to 
see if circuit is working)  
 
 
  Resistor– safety mechanism that 
redirects some of the electricity going through 
the circuit 
              Voltmeter – measures the volts                 

   going through the circuit 



Schematics, cont. 

                 Ammeter – measures the amps 
   going through a circuit 
 
 
                   Switch – opens and closes a 
circuit  (this switch is open and does not 
allow electricity to flow) 
 



Electrical Circuits 

Electricity travels in paths.   
Either in series or parallel (see next 2 
slides) 
AC or DC 
 AC – Alternating current – the path goes back 

and forth and is more stable.  Modern 
electricity is set up this way. 

 DC – Direct Current – there is only one 
direction that the electricity flows. 



Warm-up 1/11 and 1/12 

What is Coulomb’s Law? 
 
What is the difference between AC and 
DC currents? 
 
GET OUT YOUR NOTES FROM 
YESTERDAY SO WE CAN CONTINUE!!! 
 
 



Series circuit 
all components are 
in one path, if one 
part is not working, 
then the entire 
circuit does not 
work (think 
Christmas lights – 
1 goes out…they 
all go out) 

 



Parallel circuits there are many 
different paths, 1 
part of the path 
can go out, but 
the rest of the 
circuit still works.  
(Christmas lights 
where only ½ a 
strand goes out 
or only 1 color 
goes out). 



15 min video clip 

Series v. parallel 



STOP 

 



V = IR 

I = Current (measured in Amps) 
 
V = Voltage (measured in volts) 
 
R = Resistance (measured in Ohms) 
 
PRACTICE PROBLEMS!!! 



Ohm’s Law Video 

Ohm's Law 



Conductors and Insulators 

Conductors- allow electrons to flow freely 
Example: metals 

 
 
Insulators-  electrons are tightly bound and 
remain with their atoms.  They stop the 
flow of electrons. 
Examples: Rubber and glass  



Semiconductors  

Some elements in their pure crystalline 
form are insulators but, when impurities 
are added to these elements, they become 
conductors. 

Examples: Silicon and Germanium 



Superconductors  
Metals that acquire infinite conductivity    

(zero resistance to charge) when brought 
to temperatures near absolute zero 

AND 
A variety of Non-metal compounds heated 

above 100K  ( K= Kelvin ) 
What is Absolute Zero? The theoretical 

temperature which all particle motion 
stops. ( Matter falls apart.) 
 

 
 



 

Absolute Zero: 
theoretical 
temp. at which 
all particle 
motion stops!! 



Scale of Conductivity 

 

Quick ???  Why does your necklace feel hot 
on your chest during the summer? 



Additional definitions 
Take out your Electrostatic Vocab. 
Let’s review the following terms: 
 -induction – charge of an object w/o direct contact 
 -grounding – charges move freely thru connection between 

conductor & ground 
 -electric potential energy – energy a charge has due to its 

location in an electric field 
 -potential difference – the diff. in electric potential 

(VOLTAGE ) between 2 points 
 -electric current – the flow of electric charge; measured in 

amperes ( AMPS ) 



Capacitor 

A device used to store charge in a circuit. 
 

http://www.google.com/imgres?imgurl=http://www.splung.com/fields/images/capacitors/capacitors.jpg&imgrefurl=http://www.splung.com/content/sid/3/page/capacitors&usg=__YirdkkbJ34NxOdylWc3s4sRp6HA=&h=449&w=800&sz=49&hl=en&start=3&zoom=1&itbs=1&tbnid=9duAoH-pgdeKBM:&tbnh=80&tbnw=143&prev=/images%3Fq%3Dcapacitor%26hl%3Den%26safe%3Dactive%26rls%3Dcom.microsoft:en-us%26rlz%3D1I7GZAZ_en%26tbs%3Disch:1&ei=Sxg2TfPyHYX7lwffxbSaCg


Electroscope 

A measuring 
instrument that 
detects a static 
electric charge by 
repulsion of charges 
with like sign 
 

http://www.google.com/imgres?imgurl=http://www.school-for-champions.com/science/images/static_detection-simple_electroscope.gif&imgrefurl=http://www.school-for-champions.com/science/static_detection.htm&usg=__5hHd44E-l3Y0ZL7WJFn8ayitBdw=&h=300&w=250&sz=12&hl=en&start=7&zoom=1&itbs=1&tbnid=w-4Z6Eh5PN2voM:&tbnh=116&tbnw=97&prev=/images%3Fq%3Delectroscope%26hl%3Den%26safe%3Dactive%26rls%3Dcom.microsoft:en-us%26rlz%3D1I7GZAZ_en%26tbs%3Disch:1&ei=jhg2TfCpIsX6lwePnJyCCg


Van de Graaff Generator 

 A device that produces a static electric 
charge. 



Lightning and Lightning Rod 
Lightning – an electrical discharge bet. the 
ground and the clouds 
Lightning rod – protective device  

   that allows electrical discharge safely 
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