








Atoms are made of … 
 
1. Protons and neutrons 
 
2. Electrons and nucleons 
 
3. Electrons and a nucleus 
 
4. None of the above 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Braking off  
neutrality – 
what parEcles  
are moving? 
1. Protons 
2. Electrons 
3. Both 
4. Neither 





(in solids) 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Two iden*cal metal balls carry charges of +3 μC and ‐12 μC. 
They are 3 m apart. We brought the charges together and 
then placed again at the same distance. (a) Calculate the 
charge on each ball aDer they has been brought in a contact. 
(b) If both charges are posi*ve (or nega*ve), calculate the 
new charges on each ball. 
  



Two different metal balls carry charges of +3 μC and ‐12 μC. 
They are 3 m apart. We brought the charges together and 
then placed again at the same distance. We see that now the 
magnitude of the charge on one ball is four *mes of the 
magnitude of the charge on another ball. (a) Calculate the 
charge on each ball aDer they has been brought in a contact. 
(b) If both charges are posi*ve (or nega*ve), calculate the 
new charges on each ball. 
  





If you have a nega*vely charged plas*c rod, what 
can you do to discharge it (i.e. to make it neutral)? 
 



We start from two neutral electroscope, we place a screwdriver (or a plasEc rod)  
 
on the plates and  start charging the one on the right. The arm of the one on the leO …  









Like charges repel each other, opposite charges aLract each other. 
 
Electrons in a conductor always try to become as … as possible  
(rela*ve to each other). 
 
                           1.  Close                2. Far 












