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I.3 The Electric Field and  Electric potential Due to a Point Charge

The presence of a point charge q in a space results in the generation of an

electric field ( الكهربائيالحقل ) 𝑬 and electrical potentiel ( الكهربائيالكمون ) 𝑽 at

every point within that space.

𝒒

∃ 𝑬 𝒂𝒏𝒅 ∃ 𝑽

Each point in  the space of 𝒒

∃:mathematical symbol : there exists
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1) Mathematical expression of the electric field due to a Point Charge

The electric field created by point charge is a vector quantity defined by:

𝑬 𝑴 = 𝑲
𝒒

𝒓𝟐
𝒖

In magnitude :              𝑬 𝑴 = 𝑲
𝒒

𝒓𝟐

where :

r : is the distance between q and point (or position) where we want to
calculate electriical field.

𝒖 : is unit vector pointing outwards from the charge q towards the point M.

Its unit in the International System is Newton per coulomb (N/C) or volt per
meter (V/m).
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The Electric Field 

Mathematical expression 
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The electric field created by a point charge

As shown in Figure I.10:

- The field created by a positive charge is outward (in the direction of 𝑢).

- The field created by a negative charge is inward (opposite to the
direction of 𝑢).
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1) Mathematical Expression of the Electric Potential V due to a Point Charge

The electric potential is a scalar quantity, defined by the following expression:

𝑽 𝒓 = 𝑲
𝒒

𝒓

r : It is the distance between the charge q and the point where we want to calculate

the electric potential. Its unit in the International System is the volt (V).
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1) Electric Field and Potential Created by Multiple Point Charges

(Principle of Superposition)

The collection of point charges qi in space (Figure I-16) creates an electric

field 𝑬(𝑴) and an electric potential V(M) , such that:

Electric field 𝑬(𝑴)

𝑬(𝑴) = 𝑬𝟏 + 𝑬𝟐 + ⋯ + 𝑬𝑵 = σ𝒊=𝟏
𝑵 𝑬𝒊 = σ𝒊=𝟏

𝑵 𝑲
𝒒𝒊

𝒓𝒊
𝟐 𝒖𝒊

Electric potentiel V(M) :

𝑽 𝑴 = 𝑽𝟏 + 𝑽𝟐 + ⋯ + 𝑽𝑵 = σ𝒊=𝟏
𝑵 𝑽𝒊 = σ𝒊=𝟏

𝑵 𝑲
𝒒𝒊

𝒓𝒊
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