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CHAPTER 15 



 All matter has an electrical charge 

because atoms are made from 

protons, neutrons, and electrons.  

 

 Protons have a positive charge 

 

 Electrons have a negative charge 

 

 (Neutrons are neutral) 
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15.1  ELECTRICAL CHARGE AND 

CURRENT 



 Most atoms have a net charge of zero 

because they have the same number of 

protons and electrons.  

 

 Atoms with no net charge are “electrically 

neutral”  

 

 Like charges repel 

 

 Opposites attract 
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ELECTRICAL CHARGE 



 An object is charged when its net charge 

is not zero. 

 

 Objects can be negatively or positively 

charged 

 

 A negative charge means an atom has 

too many electrons.  

 

 A positive charge means it has too few.  
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POSITIVE AND NEGATIVE CHARGE 



 If you rub two objects together, friction 

pulls some electrons off one object and 

puts them on the other.  

 

 The imbalance is called static electricity .  

 

 By touching a doorknob (a conductor), your 

extra electrons quickly jump off, 

neutralizing the charge and giving you a 

shock. 
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STATIC ELECTRICITY 



 Electric force is very strong 

 

 If 1 cubic millimeter of carbon had its charged particles 
separated by one meter, the attractive force would be 50 
thousand billions newtons (the weight of three billion cars).  
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ELECTRIC FORCE 



 Charges are in Coulombs and     k = 9 x 109 N
𝑚2

𝐶2
 

2/15/2012 8 

COULOMB’S LAW  
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ELECTROSCOPE 



Charge a balloon by rubbing it 

against your hair.  This is charging 

by friction. 

 

Then put the balloon near an 

electroscope to charge it by 

induction. 
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CHARGING 



Current 

 

 Valence electrons move freely 

through a conductor 

 

 A voltage source gets them moving 

in a common direction (current)  
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15.2 CURRENT, RESISTANCE, AND 

VOLTAGE 
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CONDUCTORS AND INSULATORS 
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VOLTAGE AND CHARGE 



 A capacitor is a device that 

stores electrical energy by 

keeping positive and 

negative charges 

separated. 
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CAPACITORS 



 The amount of charge a 

capacitor will hold is called 

capacitance  and is measured in 

farads (F).  

 

 One farad  attached to a one 

volt battery holds 1 coulomb of 

charge. 
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CAPACITANCE 



 Switch position A charges the 

capacitor.  

 

 Position B discharges the 

capacitor and lights the light.  

 

 Capacitors are very dangerous 

because they can release their 

entire charge very quickly.  
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DISCHARGING A CAPACITOR 
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THE END 


