
Recap   Lecture 2 



Today: 

• More on Coulomb’s law 

• Conductors and insulators 

• E-paper and copy machines 

 

 

 

 



A hydrogen atom is composed of a nucleus containing a 
single positive proton, about which a single negative 
electron orbits. The electric force between the two 
particles is 2.3x1039 times greater than the 
gravitational force!  
If we can adjust the distance between the two particles, 
can we can find a separation at which the electric and 
gravitational forces are equal? 

 A. Yes, we must move the 

particles farther apart 

B. Yes, we must move the 

particles closer together 

C. No, at any distance 





Roughly, what is the magnitude of 
the electric force acting on each of 
two -1C point charges separated by a 
distance of 1 m?  
(1 N  0.225 lb.) 

 F = ? 

A. Much less than a 

pound. 

B. 1 pound. 

C. 1000 pounds. 

D. 1000 tons. 

E. 1 million tons. 

Q = -1C 

Q = -1C Q = -1C 

1m 
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What is the direction of the net electric force 
acting on the particle with charge q? 

A. . B. . 
C. . D. . 
E. No net force. 
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 If      is the magnitude of the electric force acting on q 
due to       , then what is the magnitude of the net 
electric force acting on q?  
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A.    B.   
C.   D.   
E.  None of the above. 

F 4 F 2

3 4F F



 
Q Q

q

D D

What is the 
direction of the net 
electric force acting 
on the particle with 
charge q? 

A.  . B.  . 
C.  . D.  . 
E.  None of the above directions. 



q2 

q1 

r 

The electrostatic force by the shell of uniform charge q2 
an the particle of charge q1 is… 
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The electrostatic force by the shell of uniform charge q2 
an the particle of charge q1 is… 
       

A. Pointing to the left 

B. Pointing to the right 

C. Pointing up 

D. Pointing down 

E. zero 



Shell Theorem: 
 

• A shell of uniform charge attracts or repels a 
charged particle that is outside the shell as if 
all the shell’s charge were concentrated at it’s 
the shell’s center. 
 

• If a charged particle is located inside a shell of 
uniform charge, there is no net electrostatic 
force on the particle from the shell. 
 

 



Conductors and Insulators 



A PVC rod is rubbed with wool to charge the rod 
negative and then broad near a floating metal coated 
He-balloon, which has no net charge. The electrostatic 
force between the rod and the balloon will… 

 

A. Push the balloon 

away 

B. Attract the balloon 

C. Nothing will happen. 



A Plexiglas rod is rubbed with vinyl to charge the rod 
positive and then broad near a floating metal coated 
He-balloon, which has no net charge. The electrostatic 
force between the rod and the balloon will… 

 

A. Push the balloon 

away 

B. Attract the balloon 

C. Nothing will happen. 





Copy Machine 
1.) Charging: cylindrical drum is electrostatically charged 
by a high voltage wire. 
 
2) Exposure: A bright lamp illuminates the original 
document, and the white areas of the original document 
reflect the light onto the surface of the photoconductive 
drum. The areas of the drum that are exposed to light 
become conductive and therefore discharge to ground.  
 
3) Developing: The toner is positively charged. When it is 
applied to the drum to develop the image, it is attracted 
and sticks to the areas that are negatively charged (black 
areas). 
 
4) Transfer: The resulting toner image on the surface of 
the drum is transferred from the drum onto a piece of 
paper with a higher negative charge than the drum. 
 
5) Fusing: The toner is melted and bonded to the paper by 
heat and pressure rollers. 




