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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 (L e Jial)) E and electrical potentiel (LS 5S1) ¥ at

every point within that space. P -
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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:

EM) = Kriz_’
[n magnitude : HE(M) H = K%
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.

[ts unit in the International System is Newton per coulomb (N/C) or volt per
meter (V/m).
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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) = Krizﬁ
[n magnitude : HE(M) H = Kl%
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The Electric Field
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The electric field created by a point charge
As shown in Figure 1.10:

- 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:

q

V(T') — K;

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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Electric potentiel V
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1) Electric Field and Potential Created by Multiple Point Charges
(Principle of Superposition)
The collection of point charges q; in space (Figure I-16) creates an electric

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

Electric field ﬁ(M)

E(M) — El +E2 + +EN —_ ZlivzlEi — Zi\lle%ﬁ)l

i

Electric potentiel V(M) : q1

VM) =Vi+Vy 4+ Vy= T Vi =S, K
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Example 1:

Let's consider three-point charges placed at coiner of a 4

square with length a, as shown in the figure opposite. .

1- Find and draw the electric field at point O. Indicate the qs @ ---------- -’.112
unit vectors on the figure. : ]

2- Calculate the electric potential created at point O. -4
Given : q;=qs=-q ; 2=¢=8.10°C ; a=5cm. — \
K=9 10*°(UD). i s
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Solution

1- Find and draw the electric field at point O.

E. =E,(0)+E,(0)+E,(0)

E (O)_ 1‘02 u,,., 2/0 :_7 _7‘19 [, =

E3 (O) liils ﬁ3_fo> ﬁ:;fo = _1 I, =4a

3 (l—\/_)kq ) 3 o e

E,=—+—(i+]) —E, =18610"({+])>|E,|=263 10"V/m
d
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2- Calculate the electric potential created at point O.

V,=V,(0)+V,(0)+V,(0)
vo_Xa, kg kq 5 V. =-1861,77V

’ a J2a a
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