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I.2 Electrostatic Forces : Coulomb's Law 

The electrical force exerted by the point charge ( نقطيهشحنه ) 𝑞1 on the point charge

𝑞2, both placed in free space ,(الفراغ) is given by the law

𝑭 Τ𝟏 𝟐 = 𝑲
𝒒𝟏𝒒𝟐

𝒓𝟐
𝒖 Τ𝟏 𝟐

K is  the Coulomb's constant, 𝑲 =
𝟏

𝟒𝝅𝜺𝟎
= 𝟗 × 𝟏𝟎𝟗𝑵𝒎𝟐/𝑪𝟐

r: is the distance between the two charges.

𝒖 Τ𝟏 𝟐 is a unit vector pointing outwards from the charge causing the force 𝒒𝟏 towards 

the affected 𝒒𝟐. (cause towards effect)

𝜺𝟎 =
𝟏𝟎−𝟗

𝟑𝟔𝝅
is the electric permittivity of free space (in matter, ε = ε0εr is used where εr

is the relative permittivity of the material compared to free space).
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𝑭 Τ𝟏 𝟐 = 𝑲
𝒒𝟏𝒒𝟐

𝒓𝟐
𝒖 Τ𝟏 𝟐
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Note: If charge q1 exerts a force on charge q2 , according to the principle of action and 

reaction, q2 will exert an equal and opposite force on q1.

𝑭 Τ𝟏 𝟐 = −𝑭 Τ𝟐 𝟏

𝑭 Τ𝟏 𝟐 = 𝑭 Τ𝟐 𝟏 = 𝑲
𝒒𝟏 𝒒𝟐

𝒓𝟐
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Ԧ𝐹 𝑞𝑖 𝑠𝑢𝑟 𝑞 = 𝐾 ෍
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𝒖𝟏
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Solution

1-Expression of 𝐅

𝐹3 = Ԧ𝐹1/3 + Ԧ𝐹2/3

Ԧ𝐹1/3 = 𝐾
𝑞1𝑞3

𝑟13
2 Ԧ𝑖 = 𝐾

𝑞2

𝑥2
Ԧ𝑖

Ԧ𝐹2/3 = 𝐾
𝑞2𝑞3

𝑟23
2 (−Ԧ𝑖) = −𝐾

𝑞2

9(𝑑 − 𝑥)2
Ԧ𝑖

𝐹3 = 𝑘𝑞2
1

𝑥2
−

1

9 𝑑 − 𝑥 2
Ԧ𝑖
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2. Calculate x: At equilibrium

𝐹3 = 0 ⟹
1

𝑥2
−

1

9 𝑑 − 𝑥 2
= 0 ⟹

1

𝑥2
=

1

9 𝑑 − 𝑥 2

𝑥2 = 9 𝑑 − 𝑥 2 ⟹ 𝑥 = ∓3 𝑑 − 𝑥

Two solutions: ቐ
𝑥1 = 3𝑐𝑚

𝑜𝑟
𝑥2 = 6𝑐𝑚

The second solution x2 is rejected because it is greater than d. Then the equilibrium

is at 𝑥1 = 3𝑐𝑚
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