
 

 
 

ELECTROSTATICS          20 MAY 2014 

 
Lesson Description 

In this lesson we: 

 Define electrostatic charge 

 Consider conservation of charge 

 Solve problems based on electrostatics 

 
Summary 

Electrostatics 

Recap: Atom  

 Positive charge  Protons in the nucleus 

 Negative charge  Electrons spinning around nucleus 

Overall objects can be neutral or charged through the transfer of electrons – through contact or 
friction. 

Neutral  Same number of protons & electrons  

Positively charged Less electrons than protons Electrons lost 

Negatively charged More electrons than protons Extra electrons gained 

E.g. 1  Charging: Rubbing your hair with a balloon 

Discharging: May feel a shock when you touch something metallic or another person, as 
the excess charge that you have collected is discharged. 

Note when dealing with diagrams – of one object rubbed with another, consider the following points: 

 Check what the initial charge is of each object – positive, negative or neutral. 

 positive  +   negative -.  

 Note that diagrams show the balance and changes that occur, not the actual location of the 
positive and negative charges. The charges are spread throughout the material and the real 
change happens by increasing or decreasing electrons on the surface of the materials. 

 Remember conservation of charge 

Conservation of Charge 

Charge is neither created nor destroyed, it can only be transferred. 

Charge is measured in coulombs (C). 

Each electron has a charge of                     

So the overall charge on an object will be  

      

  



 

 
 

Conductors allow charge to move through them easily. 

Excess charge will spread evenly over the surface of a spherical objects. 

Insulators do not allow charge to move through them easily. 

Identical, conducting spheres in contact share their charge according to: 

  
      

 
 

Hint:  1 coulomb of charge is a very large value – so we often deal with 
micro, or nano coulombs. 

Revise: Prefixes  

Tribo-electric Series 

Determines charge when one material is rubbed with another. 

Which will become + and which - ? 

Materials from the more positive end of the series are more likely to lose 
electrons = become + 

Materials from the more negative end will gain electrons = become – 

 

E.g. Teflon is rubbed with some polyester cloth.  Which becomes positively 
and which becomes negatively charged? 

 

Attraction and Repulsion: 

 Unlike (opposite) charges are attracted to each other 
 
 

 Like (same) charges are repelled from each other. 
 
 

 The closer together the objects are the stronger the forces 
experienced 

 
Test Yourself 

Question 1 

A wooden rod is charged negatively by rubbing the rod with a silk cloth.  During this process ... 

a. electrons are transferred from the wooden rod to the silk cloth. 
b. electrons are transferred from the silk cloth to the wooden rod. 
c. protons are transferred from the wooden rod to the silk cloth. 
d. protons are transferred from the silk cloth to the wooden rod. 

  



 

 
 

- 

Question 2 

(Adapted from IEB 2005/11 HG)  

An uncharged hollow metal sphere is placed on an insulating stand. A positively charged rod is 
brought up to touch the hollow metal sphere at P as shown in the diagram below. It is then moved 
away from the sphere.  

 

Where is the excess charge distributed on the sphere after the rod has been removed? 

a. It is still located at point P where the rod touched the sphere. 
b. It is evenly distributed over the outer surface of the hollow sphere. 
c. It is evenly distributed over the outer and inner surfaces of the hollow sphere. 
d. No charge remains on the hollow sphere. 

Question 3 

2 negatively charged spheres hang from light, inelastic string as shown in the picture below. 

 

 

 

 

The spheres will 

a. swing towards each other due to the attractive electrostatic force between them. 
b. swing away from each other due to the attractive electrostatic force between them. 
c. swing towards each other due to the repulsive electrostatic force between them. 
d. swing away from each other due to the repulsive electrostatic force between them. 

Question 4 

I have two positively charged metal spheres placed 0.5 m apart. 

a. Is the electrostatic force between the spheres attractive or repulsive? 
b. If I now move the balls so that they are 0.2 m apart, will the electrostatic force between them 

be stronger, weaker or remain the same? 

  

- 



 

 
 

 
Improve your Skills 

Question 1 

(Adapted from DOE Grade 10 2006 Paper 1 Question 11) 

Two insulated, graphite-coated polystyrene spheres are suspended 
from threads.  The spheres are held a small distance apart. The 
charges on the spheres are – x C and + 2x C.  When the spheres are 
released they move towards each other.  

a. Explain why the spheres move towards each other when they 
are released. 

The two spheres now touch each other. 

b. Calculate the charge on each sphere. 
c. Will the force now be one of attraction or repulsion?  Give a reason for your answer. 
d. Will two charged spheres that touch ALWAYS move away from each other?                               

Explain your answer. 

Question 2 

(Adapted from DOE Exemplar Grade 10 2006 Paper 1 Question 11) 

Nazli and Leila perform an experiment to determine the charge on a metallic sphere. They proceed as 

follows:  

They attach an inflated (blown up) balloon to one end of a wooden stick  

They charge a balloon negatively by rubbing it with a woollen cloth  

They obtain a metallic sphere mounted on an insulated stand. The sphere was earthed. 

a. Why must the sphere in FIGURE A be earthed?  

 

Figure A 

In FIGURE B the earth is removed. The negatively charged balloon is then brought close to the 

sphere.  

b. How will the charge be distributed on the sphere?  

 

Figure B 

  



 

 
 

In FIGURE C the connection to the far end of the sphere is earthed.  

c. Do the negative charges move from the sphere to earth or from earth to the sphere?  

 

 

Figure C 

In FIGURE D the connection on earth is once again removed.  

 

Figure D 

d. What will be the charge of the sphere now?  

e. State whether the balloon will be attracted or repelled by the sphere.  

 
Links 
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