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Correction of SW N° 01 Electricity 

Part 1: ELECTROSTATICS "point charges » 

Exercise 1 : 

 The potentiel on point O : 

𝑉𝑂 = 𝑉𝐴 + 𝑉𝐵 + 𝑉𝐶 = 𝑘
𝑞𝐴

𝑂𝐴
+ 𝑘

𝑞𝐵

𝑂𝐵
+ 𝑘

𝑞𝐶

𝑂𝐶
 

OA=OB=OC=R 

𝑉𝑂 = 𝑘
(−𝑞)

𝑅
+ 𝑘

(+𝑞)

𝑅
+ 𝑘

(+𝑞)

𝑅
⇒𝑉𝑂 = 𝑘

𝑞

𝑅
 

 Electric Field on point O : 

𝐸𝑂
⃗⃗ ⃗⃗  = 𝐸𝐴

⃗⃗⃗⃗ + 𝐸𝐵
⃗⃗ ⃗⃗  + 𝐸𝐶

⃗⃗ ⃗⃗  

with  

𝐸𝐴
⃗⃗⃗⃗ = 𝑘

𝑞𝐴

(𝑂𝐴)2
𝑢𝐴𝑂⃗⃗⃗⃗⃗⃗  ⃗ ,  𝐸𝐵

⃗⃗ ⃗⃗  = 𝑘
𝑞𝐵

(𝑂𝐵)2
𝑢𝐵𝑂⃗⃗ ⃗⃗ ⃗⃗  ⃗ 

𝐸𝐶
⃗⃗ ⃗⃗ = 𝑘

𝑞𝐶

(𝑂𝐶)2
𝑢𝐶𝑂⃗⃗ ⃗⃗ ⃗⃗  ⃗ 

𝑢𝐴𝑂⃗⃗⃗⃗⃗⃗  ⃗ = 𝑖 ,   𝑢𝐵𝑂⃗⃗ ⃗⃗ ⃗⃗  ⃗ = −𝑖 , 𝑢𝐶𝑂⃗⃗⃗⃗⃗⃗  ⃗ = −𝑗   

so 𝐸𝑂
⃗⃗ ⃗⃗  = 𝑘

(−𝑞)

𝑅2 𝑖 + 𝑘
𝑞

𝑅2
(−𝑖⃗⃗⃗⃗ ) + 𝑘

𝑞

𝑅2
(−𝑗⃗⃗⃗⃗ ) ⇒ 𝐸0

⃗⃗⃗⃗ = −𝑘
𝑞

𝑅2
(2𝑖 + 𝑗 )     

 Electrostatic Force on point O 

𝐹0
⃗⃗  ⃗ = 𝑞′ 𝐸𝑂

⃗⃗ ⃗⃗  = 𝑞𝐸𝑂
⃗⃗ ⃗⃗  = −𝑘

𝑞2

𝑅2
(2𝑖 + 𝑗 ) 

Exercise 2 

 Electrostatic force exerted on the charge qA : 

𝐸𝑜
⃗⃗⃗⃗ = 𝐸𝐵𝑜

⃗⃗ ⃗⃗ ⃗⃗  + 𝐸𝐴𝑜
⃗⃗ ⃗⃗ ⃗⃗   

𝐸𝐵𝑜
⃗⃗ ⃗⃗ ⃗⃗  = 𝑘

𝑞𝐵

(𝐵𝑂)2
𝑢𝐵𝑜 ⃗⃗ ⃗⃗ ⃗⃗  ⃗,   𝐸𝐴𝑂

⃗⃗⃗⃗⃗⃗  ⃗ = 𝑘
𝑞𝐴

(𝑂𝐴)2
𝑢𝑜𝐴 ⃗⃗ ⃗⃗ ⃗⃗  ⃗  

With  qA=+2q, qB=-q, qO=+2q  and  AB= OB= a  

According to Pitagort's right triangle rule (ABO) ; OA2=BO2+BA2 

OA2 = 𝑎2 + 𝑎2 = 2𝑎2 

B(+q)  

 

C(+q) 

A(-q) 

𝑈𝑐𝑜
⃗⃗ ⃗⃗ ⃗⃗   

𝑈𝐴𝑜
⃗⃗ ⃗⃗ ⃗⃗   

𝑈𝐵𝑜
⃗⃗ ⃗⃗ ⃗⃗  ⃗ 

O 

𝑢𝐴𝑂⃗⃗⃗⃗⃗⃗  ⃗ 

𝑢𝐵𝑂⃗⃗ ⃗⃗ ⃗⃗  ⃗ 
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𝑢𝐵𝑂 ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = −𝑖 ,       𝑢𝐴𝑂⃗⃗⃗⃗⃗⃗  ⃗ = −cos
𝜋

4
 𝑖 − 𝑠𝑖𝑛

𝜋

4
 𝑗 = −

√2

2
 𝑖 −

√2

2
 𝑗   

𝐸𝑜
⃗⃗⃗⃗ = 𝑘

−𝑞

𝑎2
𝑖 − 𝑘

(2𝑞)

2𝑎2
(
√2

2
 𝑖 +

√2

2
 𝑗 ) ⇒  𝐹𝐴

⃗⃗⃗⃗ = −
𝑘𝑞

𝑎2
  [(1 +

√2

2
)  𝑖 +

√2

2
 𝑗 ] 

 Electric force on point O: 

𝐹𝑂
⃗⃗⃗⃗ = 𝑞𝑂𝐸𝑂

⃗⃗ ⃗⃗   

 

⇒  𝐹𝑂
⃗⃗⃗⃗ = −

𝑘2𝑞2

𝑎2   [(1 +
√2

2
)  𝑖 +

√2

2
 𝑗 ] 

 Potentiel on point O 

𝑉𝑂 = 𝑉𝐴 + 𝑉𝐵 = 𝑘
𝑞𝐴

𝐴𝑂
+ 𝑘

𝑞𝐵

𝐵𝑂
 

⇒ 𝑉𝑀 = 𝑘
−𝑞

𝑎
+ 𝑘

2𝑞

𝑎√2
 

Exercise 3 : 

 Electrostatic Force on point G : 

 

𝐹𝐺
⃗⃗⃗⃗ = 𝐹𝐵𝐺

⃗⃗ ⃗⃗ ⃗⃗  + 𝐹𝐶𝐺
⃗⃗ ⃗⃗ ⃗⃗  + 𝐹𝐴𝐺

⃗⃗ ⃗⃗ ⃗⃗   

𝐹𝐵𝐺
⃗⃗ ⃗⃗ ⃗⃗  = 𝑘

𝑞𝐺𝑞𝐵

(𝐺𝐵)2
𝑢𝐵𝐺 ⃗⃗ ⃗⃗ ⃗⃗⃗⃗ ,   𝐹𝐶𝐺

⃗⃗ ⃗⃗ ⃗⃗  = 𝑘
𝑞𝐺𝑞𝐶

(𝐶𝐺)2
𝑢𝐶𝐺 ⃗⃗ ⃗⃗ ⃗⃗  ⃗ , 𝐹𝐴𝐺

⃗⃗ ⃗⃗ ⃗⃗  = 𝑘
𝑞𝐺𝑞𝐴

(𝐴𝐺)2
𝑢𝐴𝐺 ⃗⃗ ⃗⃗ ⃗⃗  ⃗  

with  qA= -2q, qB= -q, qC= - q et qM= +q’ 

AG2= BG2= CG2=a2/3 

 

𝑢𝐴𝐺⃗⃗ ⃗⃗ ⃗⃗  = −𝑗 ,    𝑢𝐵𝐺⃗⃗ ⃗⃗ ⃗⃗  ⃗ = − 𝑐𝑜𝑠 𝜃 𝑖 + sin 𝜃 𝑗  and 𝑢𝐶𝐺⃗⃗ ⃗⃗ ⃗⃗  = 𝑐𝑜𝑠 𝜃 𝑖 + sin 𝜃 𝑗     

θ =
𝜋

6
(30°)𝑠𝑜  𝑐𝑜𝑠

𝜋

6
=

√3

2
 𝑎𝑛𝑑 𝑠𝑖𝑛

𝜋

6
=

1

2
 

𝑢𝐵𝐺⃗⃗ ⃗⃗ ⃗⃗  ⃗ = −
√3

2
 𝑖 +

1

2
 𝑗  and with   𝑢𝐶𝐺⃗⃗ ⃗⃗ ⃗⃗  =

√3

2
  𝑖 +

1

2
 𝑗  

𝐹𝐵𝐺
⃗⃗ ⃗⃗ ⃗⃗  = 𝑘

(−𝑞𝑞′)

𝑎2 3⁄
(−

√3

2
 𝑖 +

1

2
 𝑗 ),   𝐹𝐶𝐺

⃗⃗ ⃗⃗ ⃗⃗  = 𝑘
(−𝑞𝑞′)

𝑎2 3⁄
(
√3

2
 𝑖 +

1

2
 𝑗 ),    𝐹𝐴𝐺

⃗⃗ ⃗⃗ ⃗⃗  = 𝑘
(−2𝑞𝑞′)

𝑎2 3⁄
(−𝑗 )  

𝐹𝐺
⃗⃗⃗⃗ = −3𝑘

𝑞𝑞′

𝑎2
((−

√3

2
+

√3

2
) 𝑖 + (

1

2
+

1

2
− 2) 𝑗 ) 

𝐹𝐺
⃗⃗⃗⃗ = −3𝑘

𝑞𝑞′

𝑎2
(−𝑗 ) 

𝐹𝐺
⃗⃗⃗⃗ = 3𝑘

𝑞𝑞′

𝑎2
𝑗  

 

(+q’) 

(-q) C 

G 

(-2q) 

(-q) 

A 

B
a 

a 
a 

𝑢𝐴𝐺⃗⃗ ⃗⃗ ⃗⃗   

𝑢𝐶𝐺⃗⃗ ⃗⃗ ⃗⃗   𝑢𝐵𝐺⃗⃗ ⃗⃗ ⃗⃗  ⃗ 

θ θ 
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 Electric field on point G 

𝐹𝐺
⃗⃗⃗⃗ = 𝑞𝐺𝐸𝐺

⃗⃗ ⃗⃗  ⇒ 𝐸𝐺
⃗⃗ ⃗⃗  =

𝐹𝐺
⃗⃗⃗⃗ 

𝑞𝐺
 

𝑞𝐺 = 𝑞′ 

 

⇒  𝐸𝐺
⃗⃗ ⃗⃗  =

𝐹𝐺⃗⃗ ⃗⃗  ⃗

𝑞′
= 3𝑘

𝑞

𝑎2 𝑗  

 Potentiel on point M 

𝑉𝐺 = 𝑉𝐴 + 𝑉𝐵 + 𝑉𝐶 = 𝑘
𝑞𝐴

𝐴𝐺
+ 𝑘

𝑞𝐵

𝐵𝐺
+ 𝑘

𝑞𝐶

𝐶𝐺
 

⇒ 𝑉𝐺 = 𝑘
(−2𝑞)

𝑎/√3
+ 𝑘

(−𝑞)

𝑎/√3
+ 𝑘

(−𝑞)

𝑎/√3
 

 

⇒ 𝑉𝐺 = −4 √3 
𝑘𝑞

𝑎
 

Exercise 4 : 

 Electrostatic Force on  point D : 

𝐹𝐷
⃗⃗ ⃗⃗ = 𝐹𝐵𝐷

⃗⃗⃗⃗⃗⃗  ⃗ + 𝐹𝐶𝐷
⃗⃗ ⃗⃗ ⃗⃗  + 𝐹𝐴𝐷

⃗⃗ ⃗⃗ ⃗⃗   

𝐹𝐵𝐷
⃗⃗⃗⃗⃗⃗  ⃗ = 𝑘

𝑞𝐷𝑞𝐵

(𝐷𝐵)2
𝑢𝐵𝐷 ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ,   𝐹𝐶𝐷

⃗⃗ ⃗⃗ ⃗⃗  = 𝑘
𝑞𝐷𝑞𝐶

(𝐶𝐷)2
𝑢𝐶𝐷⃗⃗⃗⃗ ⃗⃗  ⃗ , 𝐹𝐴𝐷

⃗⃗ ⃗⃗ ⃗⃗  = 𝑘
𝑞𝐷𝑞𝐴

(𝐴𝐷)2
𝑢𝐴𝐷 ⃗⃗ ⃗⃗ ⃗⃗  ⃗  

with  qA= +q, qB= - 2q, qC= +2q et qD= -q 

AD=BD=a  

BD2= CD2+ BC2=a2+ a2=2 a2 

BD=a√2 

Cosθ=
𝐴𝐵

𝐵𝐷
=

𝑎

a√2
=

1

√2
=

√2

2
, sinθ=

𝐴𝐷

𝐵𝐷
=

𝑎

a√2
=

√2

2
 so θ=

𝜋

4
 

 

Cos(
𝜋

2
-φ)= sin   φ 

sin(
𝜋

2
-φ)=   cos φ 

 

𝑢𝐴𝐷⃗⃗⃗⃗⃗⃗  ⃗ = −𝑗 ,    𝑢𝐶𝐷⃗⃗⃗⃗ ⃗⃗  ⃗ = −  𝑖   and  𝑢𝐵𝐷⃗⃗ ⃗⃗ ⃗⃗  ⃗ = −𝑐𝑜𝑠 𝜃 𝑖 − sin 𝜃 𝑗     

θ =
𝜋

4
   𝑆𝑜  𝑐𝑜𝑠

𝜋

4
= 𝑠𝑖𝑛

𝜋

4
=

√2

2
  

𝑢𝐵𝐷⃗⃗ ⃗⃗ ⃗⃗  ⃗ = −
√2

2
 𝑖 −

√2

2
 𝑗   

𝑢𝐴𝐷⃗⃗⃗⃗⃗⃗  ⃗ 

 

𝑗  

A(+q) 

C(+2q) 

B(-2q) 

D(-q) 

𝑢𝐵𝐷⃗⃗ ⃗⃗ ⃗⃗  ⃗ 

𝑢𝐶𝐷⃗⃗⃗⃗ ⃗⃗  ⃗ 

𝜃 
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𝐹𝐵𝐷
⃗⃗⃗⃗⃗⃗  ⃗ = 𝑘

(−2𝑞)(−𝑞)

2𝑎2
(−

√2

2
 𝑖 −

√2

2
 𝑗 ) = 𝑘

𝑞2

𝑎2
(−

√2

2
 𝑖 −

√2

2
 𝑗 ), 

   𝐹𝐶𝐷
⃗⃗ ⃗⃗ ⃗⃗  = 𝑘

(+2𝑞)(−𝑞)

𝑎2
(− 𝑖  ) = 2𝑘

𝑞2

𝑎2 𝑖 , 

    𝐹𝐴𝐷
⃗⃗ ⃗⃗ ⃗⃗  = 𝑘

(+𝑞)(−𝑞)

𝑎2
(− 𝑗  ) = 𝑘

𝑞2

𝑎2 𝑗   

𝐹𝐷
⃗⃗ ⃗⃗ = 𝑘

𝑞2

𝑎2
(−

√2

2
 𝑖 −

√2

2
 𝑗 ) + 2𝑘

𝑞2

𝑎2
𝑖 + 𝑘

𝑞2

𝑎2
𝑗  

𝐹𝐷
⃗⃗ ⃗⃗ = 𝑘

𝑞2

𝑎2
((−

√2

2
+ 2) 𝑖 + (−

√2

2
+ 1) 𝑗 ) 

 

 Electric Field on point O : 

 

𝐸𝑂
⃗⃗ ⃗⃗  = 𝐸𝐵𝑂

⃗⃗ ⃗⃗ ⃗⃗  ⃗ + 𝐸𝐶𝑂
⃗⃗⃗⃗⃗⃗  ⃗ + 𝐸𝐴𝑂

⃗⃗⃗⃗⃗⃗  ⃗ + 𝐸𝐷𝑂
⃗⃗ ⃗⃗ ⃗⃗  ⃗ 

𝐸𝐵𝑂
⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝑘

𝑞𝐵

(𝑜𝐵)2
𝑢𝐵𝑂 ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ,   𝐸𝐶𝑂

⃗⃗⃗⃗⃗⃗  ⃗ = 𝑘
𝑞𝐶

(𝐶𝑂)2
𝑢𝐶𝑂⃗⃗⃗⃗⃗⃗  ⃗ , 𝐸𝐴𝑂

⃗⃗⃗⃗⃗⃗  ⃗ = 𝑘
𝑞𝐴

(𝐴𝑂)2
𝑢𝐴𝑂 ⃗⃗ ⃗⃗ ⃗⃗  ⃗ , 𝐸𝐷𝑂

⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝑘
𝑞𝐷

(𝐷𝑂)2
𝑢𝐷𝑂 ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗   

and  qA= +q, qB= - 2q, qC= +2q et qD= -q 

𝐴𝑂2 = (
𝑎

2
)
2

+ (
𝑎

2
)
2

=
𝑎2

2
 So 𝐴𝑂2 = 𝐵𝑂2 = 𝐶𝑂2 = 𝐷𝑂2 =

𝑎2

2
 

    ( BO= a√2/2 So BO2=a2/2) 

𝑢𝐵𝑂⃗⃗ ⃗⃗ ⃗⃗  ⃗ = −𝑐𝑜𝑠 𝜃 𝑖 − sin 𝜃 𝑗 = −
√2

2
 𝑖 −

√2

2
 𝑗   

  𝑢𝐴𝑂⃗⃗⃗⃗⃗⃗  ⃗ = 𝑠𝑖𝑛 𝛼 𝑖 − cos 𝛼 𝑗 =
√2

2
 𝑖 −

√2

2
 𝑗 ,  

   𝑢𝐶𝑂⃗⃗⃗⃗⃗⃗  ⃗ = −𝑠𝑖𝑛 𝛼 𝑖 + cos 𝛼  𝑗 = −
√2

2
 𝑖 +

√2

2
 𝑗  

 𝑢𝐷𝑂⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝑐𝑜𝑠 𝜃 𝑖 + sin 𝜃 𝑗 =
√2

2
 𝑖 +

√2

2
 𝑗    (with θ = α =

𝜋

4
 𝑆𝑜  𝑐𝑜𝑠

𝜋

4
= 𝑠𝑖𝑛

𝜋

4
=

√2

2
 ) 

𝐸𝐵𝑂
⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝑘

(−2𝑞)

𝑎2 2⁄
(−

√2

2
 𝑖 −

√2

2
 𝑗 ),   𝐸𝐶𝑂

⃗⃗⃗⃗⃗⃗  ⃗ = 𝑘
2𝑞

𝑎2 2⁄
(−

√2

2
 𝑖 +

√2

2
 𝑗 )  

𝐸𝐴𝑂
⃗⃗⃗⃗⃗⃗  ⃗ = 𝑘

𝑞

𝑎2 2⁄
(
√2

2
 𝑖 −

√2

2
 𝑗 ) ,    𝐸𝐷𝑂

⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝑘
(−𝑞)

𝑎2 2⁄
(
√2

2
 𝑖 +

√2

2
 𝑗 ) 

So  𝐸𝑂
⃗⃗ ⃗⃗  = 2𝑘

𝑞

𝑎2 [(−2(−
√2

2
) + 2 (−

√2

2
) +

√2

2
−

√2

2
) 𝑖 + (−2 (−

√2

2
) + 2

√2

2
−

√2

2
−

√2

2
) 𝑗 ] 

𝑢𝐴𝐷⃗⃗⃗⃗⃗⃗  ⃗ 
𝑗  

A(+q) 

C(+2q)  

B(-2q) 

D(-q) 

𝑢𝐵𝑂⃗⃗ ⃗⃗ ⃗⃗  ⃗ 

𝑢𝐶𝑂⃗⃗⃗⃗⃗⃗  ⃗ 

𝜃 

𝑖   
𝑢𝐷𝑂⃗⃗ ⃗⃗ ⃗⃗  ⃗ 

𝛼 
𝜃 

𝛼 

𝐸𝑂
⃗⃗ ⃗⃗   
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⇒ 𝐸𝑂
⃗⃗ ⃗⃗  = 2√2𝑘

𝑞

𝑎2
𝑗  

 Potentiel on point O 

𝑉𝑂 = 𝑉𝐴 + 𝑉𝐵 + 𝑉𝐶 + 𝑉𝐷 = 𝑘
𝑞𝐴

𝑂𝐴
+ 𝑘

𝑞𝐵

𝑂𝐵
+ 𝑘

𝑞𝐶

𝑂𝐶
+ 𝑘

𝑞𝐷

𝑂𝐷
 

⇒ 𝑉𝑂 = 𝑘
(+𝑞)

𝑎/√2
+ 𝑘

(−2𝑞)

𝑎/√2
+ 𝑘

(2𝑞)

𝑎/√2
+ 𝑘

(−𝑞)

𝑎/√2
 

 

⇒ 𝑉𝑂 = 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

O x 

y 

𝑖  

𝑗  

𝑢1⃗⃗⃗⃗  

𝑢2⃗⃗⃗⃗  𝑢3⃗⃗⃗⃗  

𝑢4⃗⃗⃗⃗  

Θ1 

Θ2 Θ3 

Θ4 

α1 

α2 α3 

α4 

𝑢1⃗⃗⃗⃗ = cos 𝜃1𝑖 + sin 𝜃1𝑗     ou    𝑢1⃗⃗⃗⃗ = sin𝛼1𝑖 + cos𝛼1𝑗   

𝑢2⃗⃗⃗⃗ = cos 𝜃2𝑖 − sin 𝜃2𝑗     ou    𝑢2⃗⃗⃗⃗ = sin𝛼2𝑖 − cos𝛼2𝑗   

𝑢3⃗⃗⃗⃗ = −cos 𝜃3𝑖 − sin𝜃3𝑗     ou    𝑢3⃗⃗⃗⃗ = − sin𝛼3𝑖 − cos𝛼3𝑗   

𝑢4⃗⃗⃗⃗ = −cos 𝜃4𝑖 + sin𝜃4𝑗     ou    𝑢4⃗⃗⃗⃗ = −sin𝛼4𝑖 + cos𝛼4𝑗   

 

 


