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𝑖(𝑀, 𝑡)

𝑗(𝑀, 𝑡) 𝜌(𝑀, 𝑡)

➢ 

𝑉

𝑑𝑡 𝑖𝑒 𝑖𝑠

𝑉

𝑑𝑞(𝑀, 𝑡) = 𝜌(𝑀, 𝑡)𝑑𝑉

𝑑𝑉 = 𝑑𝑥𝑑𝑦𝑑𝑧 𝑑𝑡

 

𝑑𝑖𝑣𝑗 = 0

➢ 
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➢ 
𝜕𝜌

𝜕𝑡
+

𝜌

𝜏
= 0

𝛾 =

108𝑆. 𝑚−1  𝜀0 ≈ 10−11𝐹. 𝑚−1

∆𝑉 = 0

➢ 

 

𝑑

∆𝑡 =
𝑑

𝑐′
𝑐′

108𝑚/𝑠
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➢ 𝑇

𝑑 𝑐′ ≈ 108𝑚. 𝑠−1

 

 

 

 

 

Circuit fixe dans un champ magnétique variable 

𝑒 = 𝑅𝑖  

𝑖 

Circuit mobile dans un champ magnétique stationnaire 

Propagation du 

signal électrique 

𝑒 

 

Modification du 

potentiel à t = 0 

𝑖 
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𝑒 𝑖 𝑒

𝑖 𝑛⃗⃗

➢ 

𝑅 𝑆

𝐵0cos (𝜔𝑡)

𝛥

𝐵0cos (𝜔𝑡)

𝛥

𝑣⃗

𝛥

𝑣⃗

𝛥

𝛥

𝜔

𝛥

𝑖 𝜙𝑝 = 𝐿𝑖(𝑡) 𝐿 > 0

[𝐿] = [𝐻] 𝑒𝑎𝑖

𝐿 𝑅

➢ 

𝛷𝑃 = 𝑁 ∬
µ0𝑁

𝑙
𝑖(𝑡)𝑑𝑆 =

µ0𝑁2𝑆

𝑙
𝑖(𝑡) 𝐿 =

µ0𝑁2𝑆

𝑙
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𝑖1(𝑡) 𝑖2(𝑡)

𝐶1

𝜙𝑝1 = 𝐿1𝑖1

𝐶2

𝜙𝑝2 = 𝐿2𝑖2

𝜙1−2 = 𝑀𝑖1 𝜙2−1 = 𝑀𝑖2

➢ 𝑎

𝑁1 𝑁2

𝐶1 𝐶2

𝐶1

𝐶1

𝐼1 > 0 𝐶2

𝐼2 > 0 𝑀

𝐿1, 𝐿2 𝑀2 = 𝐿1𝐿2

 

𝑟𝑜𝑡⃗⃗⃗⃗⃗⃗⃗𝐸𝑚
⃗⃗ ⃗⃗ ⃗⃗ ∝ 𝐵⃗⃗

➢ 𝐵⃗⃗

➢ 𝐸𝑚
⃗⃗ ⃗⃗ ⃗⃗ 𝜕𝐵⃗⃗(𝑀,𝑡)

𝜕𝑡

 

 



TSI2 Chapitre5 ELM 

 

 

 

➢ 

 

 

{𝜌, 𝑗} {𝐸⃗⃗, 𝐵⃗⃗} 

𝑀𝐴. 𝐸⃗⃗           →         𝑟𝑜𝑡⃗⃗⃗⃗⃗⃗⃗𝐵⃗⃗. 𝐸⃗⃗ = µ0𝑗. 𝐸⃗⃗ + µ0𝜀0
𝜕𝐸⃗⃗

𝜕𝑡
. 𝐸⃗⃗ = µ0𝑗. 𝐸⃗⃗ + µ0𝜀0

𝜕𝐸2/2

𝜕𝑡

𝑀𝐹. 𝐵⃗⃗           →       𝑟𝑜𝑡⃗⃗⃗⃗⃗⃗⃗𝐸⃗⃗. 𝐵⃗⃗ = −
𝜕𝐵⃗⃗

𝜕𝑡
. 𝐵⃗⃗ = −

𝜕𝐵2/2

𝜕𝑡

𝑑𝑖𝑣(𝐸⃗⃗⋀𝐵⃗⃗) = 𝑟𝑜𝑡⃗⃗⃗⃗⃗⃗⃗𝐸⃗⃗. 𝐵⃗⃗ − 𝑟𝑜𝑡⃗⃗⃗⃗⃗⃗⃗𝐵⃗⃗. 𝐸⃗⃗

−𝑑𝑖𝑣(𝐸⃗⃗⋀𝐵⃗⃗) = µ0𝑗. 𝐸⃗⃗ + µ0𝜀0

𝜕𝐸2/2

𝜕𝑡
+

𝜕𝐵2/2

𝜕𝑡

−𝑑𝑖𝑣(𝐸⃗⃗⋀𝐵⃗⃗) = µ0𝑗. 𝐸⃗⃗ +
𝜕

𝜕𝑡
(µ0

𝜀0𝐸2

2
+

𝐵2

2
)



TSI2 Chapitre5 ELM 

𝜕

𝜕𝑡
(

𝜀0𝐸2

2
+

𝐵2

2µ0
) = −𝑑𝑖𝑣 (

𝐸⃗⃗⋀𝐵⃗⃗

µ0
) − 𝑗. 𝐸⃗⃗

𝜕𝑢𝑒,𝑚

𝜕𝑡
= −𝑑𝑖𝑣(𝜋⃗⃗)

 

𝑉 𝑈𝑒,𝑚(𝑡) =

∭ 𝑢𝑒,𝑚𝑑𝑉
𝑉

𝑑𝑈𝑒,𝑚(𝑡)

𝑑𝑡
=

𝑑

𝑑𝑡
∭ 𝑢𝑒,𝑚. 𝑑𝑉

𝑉

= ∭
𝜕𝑢𝑒,𝑚

𝜕𝑡
. 𝑑𝑉

𝑉

= − ∭ 𝑑𝑖𝑣(𝜋⃗⃗)𝑑𝑉
𝑉

− ∭ 𝑗. 𝐸⃗⃗𝑑𝑉
𝑉

𝑑𝑈𝑒,𝑚(𝑡)

𝑑𝑡
= − ∯ 𝜋⃗⃗. 𝑑𝑆𝑒𝑥𝑡

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ − ∭ 𝑗. 𝐸⃗⃗𝑑𝑉
𝑉

𝑉 𝑆

𝑉

𝑆

𝑑𝑈𝑒,𝑚(𝑡)

𝑑𝑡
= − ∯ 𝜋⃗⃗. 𝑑𝑆𝑒𝑥𝑡

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗

➢ 𝑆 𝑅, 𝑙

𝛾 𝐼

𝐸⃗⃗ 𝑉1 − 𝑉2 = 𝑈

𝑙
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- 

- 

- 

- 


