


Electrostatics
Electrical Charges at Rest


What is charge?

	- a fundamental quantity or variable in the universe
	- can be positive or negative
	- found in the atom (and on other sub-atomic particles)
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	- charge is conserved
	- the charge on an electron (e - ) or proton (p +) is called the
		elementary unit of charge (= 1.6 x 10 -19 coulombs)
	- matter is typically neutral

What is electrification?

	- electrification occurs when there are unequal amounts of + and -
		charges or an accumulation of charge
	- most charging is caused by the movement of electrons
	- conductors readily conduct charge (ex: metals)
	- insulators do not conduct charge (ex: plastics)
	
	- semi-conductors are in between 
	- causes sparks, frizzy hair, and the notorious “static cling”
	- charge causes electrical forces
			like charges repel & unlike charges attract

Why are electrons the charge carriers?

	- the mass of the electron is much less

			mass of e - = 9.1 x 10 31 kg	    mass of p + = 1.67 x 10 27 kg
		
			mass of e -     =    1837
			mass of p + 

	- the strong force holding the protons in place is much stronger
		than the electrical force holding the electrons in place
		
			  nuclear force    =     1     	= 100
			electrical force	      10 -2

- the atoms or nuclei are also held within a lattice of other atoms while the outer electrons are often relatively free to move 

How does charge behave?

How do we detect and measure charge?

	- the simplest instrument is the electroscope
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	- the electroscope can detect both negative and positive charge 
		by watching the deflection of the “needle” indicator
						- - - - - 

                                                          + + + + + +
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What are the two ways to charge objects?

1) Conduction - charging by touching

	A conducting object, when charged by conduction, acquires a 
	charge having the same sign as the body that is touching it.
		      	
[image: C:\Users\SRH\Desktop\conduction1.jpg]
	
         Charged          Neutral	                  Charge Transfer	             Both Charged
			

	Electrons move from      Sphere A       to      Sphere B     .
	


Grounding

When you “ground” an object, you connect it to a large neutral conductor so	
that the charge on the object all moves to the large conductor by conduction.


[image: C:\Users\SRH\Desktop\ground.jpg]



1) Induction - Charging Without Touching
	
	In induction, a charge is induced in a neutral object (or objects) by another 
	charged object that is not touching.  

	Method 1
[image: induction]
	
       	  Neutral	       Charge Separation       Separate Objects   Charged Objects

	Electrons move from         Sphere B          to          Sphere A        a
						
	Note: The objects must be separated before the charging object is removed.

	Method 2

[image: induction2B]

                 Neutral	           Charge Separation           Separate Objects	   Charged 

	Electrons move from          Sphere A           to           Ground         a
				
	Note: 	The ground must be removed before the charged object is removed. 

	The charged object has the opposite charge to the charging object.


How can objects be electrified by rubbing?

Example: Rubbing an acetate strip (does not like electrons) with a cotton cloth (likes electrons).  







	Electrons move from         acetate strip       to        cotton cloth        a

Some materials have an affinity or attraction for electrons and some do not.  If one material that has an affinity for electrons is rubbed with a material that does not, electrons will move to the material with an affinity for electrons.

Why does a charged balloon stick to a “neutral” wall?

	
[image: BALLOO~1]








Why do the paper pieces react the way they do with the charged rod?  Explain.

The paper first is attracted to the charged rod and then is repelled by the charged rod.  At first, the paper is neutral but is attracted to the charged rod the same as the balloon is above.  But after the paper is attracted to and touches the charged rod, it becomes charged and is therefore repelled from the charged rod.
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