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Exercice 01  

D’après l’énonce on a:  

𝑞𝐴 = 2𝑞 , 𝑞𝐵 = 𝑞 , 𝑞𝐶 = −2𝑞 et 𝑞𝐷 = −𝑞  

La force électrostatique appliquée sur la charge 𝑞𝑂 sera la somme des 

forces appliquées par les quatre charges placées aux sommet du carré sur 

cette charge, donc : 

𝐹⃗(𝑂) =  𝐹⃗𝐴/𝑂 +  𝐹⃗𝐵/𝑂 +  𝐹⃗𝐶/𝑂 +  𝐹⃗𝐷/𝑂 

𝑂𝐴 = 𝑂𝐵 = 𝑂𝐶 = 𝑂𝐷 = 𝑎/√2 

𝑢⃗⃗𝐴/𝑂 = cos (
𝜋

4
) 𝑖 − sin (

𝜋

4
) 𝑗 = 1/√2𝑖 − 1/√2𝑗 ; 𝑢⃗⃗𝐵/𝑂 = −cos (

𝜋

4
) 𝑖 − sin (

𝜋

4
) 𝑗 = −1/√2𝑖 − 1/√2𝑗 

𝑢⃗⃗𝐶/𝑂 = − cos (
𝜋

4
) 𝑖 + sin (

𝜋

4
) 𝑗 = −1/√2𝑖 + 1/√2𝑗 ; 𝑢⃗⃗𝐷/𝑂 = cos (

𝜋

4
) 𝑖 + sin (

𝜋

4
) 𝑗 = 1/√2𝑖 + 1/√2𝑗 

 𝐹⃗𝐴/𝑂 =
𝑘𝑞𝐴𝑞0

𝐴𝑂2
𝑢⃗⃗𝐴/𝑂 =

2𝑘𝑞𝑞0

(𝑎/√2)2
(

1

√2
𝑖 −

1

√2
𝑗 ) =

2√2𝑘𝑞𝑞0

𝑎2
(𝑖 − 𝑗) 

 𝐹⃗𝐵/𝑂 =
𝑘𝑞𝐵𝑞0

𝐵𝑂2
𝑢⃗⃗𝐵/𝑂 =

𝑘𝑞𝑞0

(𝑎/√2)2
(−

1

√2
𝑖 −

1

√2
𝑗 ) =

√2𝑘𝑞𝑞0

𝑎2
(−𝑖 − 𝑗) 

 𝐹⃗𝐶/𝑂 =
𝑘𝑞𝐶𝑞0

𝐶𝑂2
𝑢⃗⃗𝐶/𝑂 =

−2𝑘𝑞𝑞0

(𝑎/√2)2
(−

1

√2𝑖
+

1

√2
𝑗 ) =

2√2𝑘𝑞𝑞0

𝑎2
(𝑖 − 𝑗) 

 𝐹⃗𝐷/𝑂 =
𝑘𝑞𝐷𝑞0

𝐷𝑂2
𝑢⃗⃗𝐷/𝑂 =

−𝑘𝑞𝑞0

(𝑎/√2)2
(

1

√2
𝑖 +

1

√2
𝑗 ) =

√2𝑘𝑞𝑞0

𝑎2
(−𝑖 − 𝑗) 

𝐹⃗(𝑂) =  𝐹⃗𝐴/𝑂 +  𝐹⃗𝐵/𝑂 +  𝐹⃗𝐶/𝑂 +  𝐹⃗𝐷/𝑂 =
2√2𝑘𝑞𝑞0

𝑎2
(𝑖 − 𝑗) +

√2𝑘𝑞𝑞0

𝑎2
(−𝑖 − 𝑗) +

2√2𝑘𝑞𝑞0

𝑎2
(𝑖 − 𝑗) +

√2𝑘𝑞𝑞0

𝑎2
(−𝑖 − 𝑗) =

2√2𝑘𝑞𝑞0

𝑎2
(𝑖 − 3𝑗)  

N.B. Il est aussi possible déduire  𝐹⃗𝐶/𝑂 et  𝐹⃗𝐷/𝑂  directement à partir de 

 𝐹⃗𝐴/𝑂et de  𝐹⃗𝐶/𝑂  

2- Calcul de champ électrique : 

1ere methode : 

𝐹⃗(𝑂) = 𝑞0𝐸⃗⃗(𝑂) → 𝐸⃗⃗(𝑂) =
𝐹⃗(𝑂)

𝑞0
=

2√2𝑘𝑞

𝑎2
(𝑖 − 3𝑗) 

2mee methode : 

𝐸⃗⃗(𝑂) =  𝐸⃗⃗𝐴/𝑂 +  𝐸⃗⃗𝐵/𝑂 +  𝐸⃗⃗𝐶/𝑂 +  𝐸⃗⃗𝐷/𝑂 

 𝐸⃗⃗𝐴/𝑂 =
𝑘𝑞𝐴

𝐴𝑂2
𝑢⃗⃗𝐴/𝑂 =

2𝑘𝑞

(𝑎/√2)2
(

1

√2
𝑖 −

1

√2
𝑗 ) =

2√2𝑘𝑞

𝑎2
(𝑖 − 𝑗) 

𝐴(𝑞𝐴) 𝐵(𝑞𝐵) 

𝐶(𝑞𝐶) 𝐷(𝑞𝐷) 

𝑂(𝑞0) 

𝑎 

𝑎 

𝑎 

𝑎 

𝑢⃗⃗𝐴/𝑂 
𝑢⃗⃗𝐵/𝑂 

𝑢⃗⃗𝐶/𝑂 
𝑢⃗⃗𝐷/𝑂 

𝑭⃗⃗⃗𝑪/𝑶 

𝐹⃗𝐵/𝑂 

𝐹⃗𝐷/𝑂 

𝐴(𝑞𝐴) 𝐵(𝑞𝐵) 

𝐶(𝑞𝐶) 𝐷(𝑞𝐷) 

𝑂(𝑞0) 

𝑎 

𝑎 

𝑎 

𝑎 

𝑢⃗⃗𝐴/𝑂 
𝑢⃗⃗𝐵/𝑂 

𝐸⃗⃗𝐵/𝑂 

𝐸⃗⃗𝐷/𝑂 
𝑬⃗⃗⃗𝑪/𝑶 

𝑢⃗⃗𝐶/𝑂 
𝑢⃗⃗𝐷/𝑂 
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 𝐸⃗⃗𝐵/𝑂 =
𝑘𝑞𝐵

𝐵𝑂2
𝑢⃗⃗𝐵/𝑂 =

𝑘𝑞

(𝑎/√2)2
(−

1

√2
𝑖 −

1

√2
𝑗 ) =

√2𝑘𝑞𝑞0

𝑎2
(−𝑖 − 𝑗) 

 𝐸⃗⃗𝐶/𝑂 =
𝑘𝑞𝐶

𝐶𝑂2
𝑢⃗⃗𝐶/𝑂 =

−2𝑘𝑞

(𝑎/√2)2
(−

1

√2
𝑖 +

1

√2
𝑗 ) =

2√2𝑘𝑞𝑞0

𝑎2
(𝑖 − 𝑗) 

 𝐸⃗⃗𝐷/𝑂 =
𝑘𝑞𝐷𝑞0

𝐷𝑂2
𝑢⃗⃗𝐷/𝑂 =

−𝑘𝑞𝑞0

(𝑎/√2)2
(

1

√2
𝑖 +

1

√2
𝑗 ) =

√2𝑘𝑞𝑞0

𝑎2
(−𝑖 − 𝑗) 

𝐸⃗⃗(𝑂) =
2√2𝑘𝑞

𝑎2
(𝑖 − 𝑗) +

√2𝑘𝑞

𝑎2
(−𝑖 − 𝑗) +

2√2𝑘𝑞

𝑎2
(𝑖 − 𝑗) +

√2𝑘𝑞

𝑎2
(−𝑖 − 𝑗) =

2√2𝑘𝑞

𝑎2
(𝑖 − 3𝑗) 

3 Le potentiel : 

𝑉(𝑂) = 𝑉𝐴 + 𝑉𝐵 + 𝑉𝐶 + 𝑉𝐷 

𝑉𝐴 =
𝑘𝑞𝐴

𝑂𝐴
=

2√2𝐾𝑞

𝑎
 

𝑉𝐵 =
𝑘𝑞𝐵

𝑂𝐵
=

√2𝐾𝑞

𝑎
 

𝑉𝐶 =
𝑘𝑞𝐶

𝑂𝐶
= −

2√2𝐾𝑞

𝑎
 

𝑉𝐷 =
𝑘𝑞𝐷

𝑂𝐷
= −

√2𝐾𝑞

𝑎
 

𝑉(𝑂) = 0 

4 L’énergie potentiel de la charge 𝑞0 

𝐸𝑝 = 𝑞0 𝑉(𝑂) = 0 

5 L’énergie interne du système (on va la notée 𝑈𝑝) 

𝑈𝑝 = ∑ ∑
𝑘𝑞𝑖𝑞𝑗

𝑟𝑖𝑗

4

𝑗>𝑖

=
𝑘𝑞𝐴𝑞𝐵

𝐴𝐵
+

𝑘𝑞𝐴𝑞𝐶

𝐴𝐶

4

𝑖

+
𝑘𝑞𝐴𝑞𝐷

𝐴𝐷
+

𝑘𝑞𝐵𝑞𝐶

𝐵𝐶
+

𝑘𝑞𝐵𝑞𝐷

𝐵𝐷
+

𝑘𝑞𝐶𝑞𝐷

𝐶𝐷
 

𝑈𝑝 =
2𝐾𝑞2

𝑎
−

4𝐾𝑞2

𝑎√2
−

2𝐾𝑞2

𝑎
−

2𝐾𝑞2

𝑎
−

𝐾𝑞2

𝑎√2
+

2𝐾𝑞2

𝑎
= −

5𝐾𝑞2

√2𝑎
 


