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The total work is     
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From this equation we can see that a work done doesn't relate to the shape and length of the 
path L. A work is defined only by the position of the points 1 and 2. Consequently, the electric 
field of a unit charge is potential and electrostatic force is conservative. The work, done by this 
electrostatic forces around any closed contour is always zero: )0(∫ =dA . That is 
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And for unit charge :10 =q   
                                            ∫ = .0Edl                                                 (2.11) 

This integral is called the intensity vector E


circulation. Consequently, the circulation of 
the vector intensity of electrostatic field around any closed contour is always equal to zero. The 
field, that has this property, is called potential.  

 
Potential is the energetic characteristic of the electric field. It is denoted as ϕ . The potential at 
a given point is the potential energy of a unit positive charge, placed at this point:  
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It is a scalar function of coordinates:  
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The unit of potential is called Volt. 
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The work which electric field performs, removing unit positive charge 0q  from point 1 to point 2 
is:  
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The work is equal to the difference of potential energies of charge 0q  at the point 1 and 2: 
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 If unite positive charge removes from given point to infinity, which ϕ =0, the work 

                                               ;0ϕqA =∞  

and                                            0q
A∞=ϕ

.                                              (2.16) 

This is the following definition of potential: the work, electric field performs, removing unit 
positive charge from given point to infinity is called the potential of an electric field at a given 
point. At the given point the potential of a set of point charges is the algebraic sum of the 
potentials, created at the given point by each charge separately:  
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Potential plays the same role for the charge that the pressure does for the fluids. If there is a 
pressure difference between two ends of a pipe filled with the fluid, the fluid will flow from the 
high pressure end towards the lower pressure end. Charges respond to differences in potential in 
a similar way.  

Work and potential energy in an electric field 
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Net potential of several charged particles 
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Electric Capacitance 

A capacitor is a device for storing charge. It is usually made up of two plates separated by a thin 
insulating material known as the dielectric. One plate of the capacitor is positively charged, 
while the other has negative charge. The electric capacitance is a property of any conductor. This 
property provides an ability to accumulate the electric charges. By definition the ratio 

                                                     ϕ
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is called the electric capacitance of an isolated conductor. Isolated conductor is located 
sufficiently far from other bodies. The charge of a body under consideration is q, its potential is 
φ. As we know for a point charge:  
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where C is the coefficient of proportionality. Value of C is an electric capacitance. The SI unit of 
capacitance is:       
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The capacitance of a charged sphere can be calculated as:  
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where R is the radius of the sphere. By definition:  
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and from the last equation we obtain 

                                               RC 04πε= .                                         (3.27) 


