
 

 

ALaifa//M1:Res+Elt+Cde//Corrigé Examen 2024 

Exercice 1 

𝐿 = 2. 10−7𝐿𝑛
𝐺𝑀𝐷

𝐺𝑀𝑅𝐿
                 𝐶 =

2𝜋𝜀

𝐿𝑛 (
𝐺𝑀𝐷
𝐺𝑀𝑅𝐶

)
 

𝐺𝑀𝐷 = √𝐷. 𝐷. 2𝐷
3

= √2𝐷33
= 1,26𝐷 = 1,26 × 6 = 7,56𝑚 

𝐺𝑀𝑅𝐿 = √𝐺𝑀𝑅. 𝑑 = √1,148 × 30 = 5,869 𝑐𝑚 

𝐺𝑀𝑅𝐶 = √𝑟. 𝑑 = √1,42 × 30 = 6,527 𝑐𝑚 

𝐿 = 2. 10−7𝐿𝑛
756

5,869
= 9,717. 10−7   𝐻 𝑚⁄ = 0,972 𝑚𝐻/𝑘𝑚 

𝐶 =
2𝜋. 8.854. 10−12

𝐿𝑛(
756

6,527
)

= 11,71 . 10−12 𝐹 𝑚⁄ = 11,71. 10−9𝐹/𝑘𝑚 

𝑅 = (
𝑅1

2
) 𝑙 =

0,08

2
× 120 = 4,8 Ω  

𝑋 = (𝜔𝐿)𝑙 = 314 × 0,972. 10−3 × 120 = 36,62 Ω  

𝑍 = 𝑅 + 𝑗𝑋 = 4,8 + 𝑗36,62 = 36,93∠82,53° Ω 

Exercice 2 

𝑍 = 12 + 𝑗15 = 19,21∠51,34° Ω 

1) 

𝐽 =
𝑈

𝑍
=

400

19,21
= 20,82 𝐴 

𝑃 = 3𝑅𝐽2 = 3 × 12 × (20,82)2 = 15605𝑊 ≈ 15,61 𝑘𝑊 

𝑄 = 3𝑋𝐽2 = 3 × 15 × (20,82)2 = 19506𝑉𝐴𝑟 ≈ 19,51 𝑘𝑉𝐴𝑟 

𝑆 = √𝑃2 + 𝑄2 = √22,182 + 14,782 = 24,98 𝑘𝑉𝐴  

2) 

𝐼 =
𝑉

𝑍
=

𝑈/√3

𝑍
=

400/√3

19,21
= 12,02 𝐴 

𝑃 = 3𝑅𝐼2 = 3 × 12 × (12,02)2 = 5201𝑊 ≈ 5,20 𝑘𝑊 

𝑄 = 3𝑋𝐼2 = 3 × 15 × (12,02)2 = 6502𝐴𝑟 ≈ 6,50 𝑘𝑉𝐴𝑟 

𝑆 = √𝑃2 + 𝑄2 = √5,202 + 6,502 = 8,33 𝑘𝑉𝐴 
 



 

 

3) 

𝐼2 = 0 

𝐼𝑁̅ = 𝐼1̅ + 𝐼3̅ =
𝑉1̅

𝑍
+

𝑉3̅

𝑍
=

𝑉1̅

𝑍
+

𝑉1̅∠120°

𝑍
 

𝑉1̅ =
400

√3
∠0° = 231∠0° 𝑉 

𝐼𝑁̅ =
231 + 231∠120°

19,21∠51,34° 
= 12,02∠8,66° 𝐴 

 

Exercice 3 

𝑈𝑆
̅̅ ̅ = 360∠10°𝑘𝑉     𝑈𝑅

̅̅̅̅ = 375∠0°𝑘𝑉 

𝐼 ̅ =
𝑉𝑆̅ −  𝑉𝑅

̅̅ ̅

𝑍
=

𝑈𝑆
̅̅ ̅ −  𝑈𝑅

̅̅̅̅

√3. 𝑍
=

360∠10° − 375∠0°

√3. (4 + 𝑗32)
= 1177,6∠25,26° 𝐴 

𝑆𝑆̅ = √3. 𝑈𝑆
̅̅ ̅. 𝐼∗̅ = √3. 360∠10°. (1,1776∠25,26°)∗ = 734,28∠ − 15,26° 𝑀𝑉𝐴 

→    𝑃𝑆 = 708,39 𝑀𝑊      𝑄𝑆 = −193,26 𝑀𝑉𝐴𝑟 

𝑆𝑅
̅̅ ̅ = √3. 𝑈𝑅

̅̅̅̅ . 𝐼∗̅ = √3. 375∠0°. (1,1776∠25,26°)∗ = 764,87∠ − 25,26° 𝑀𝑉𝐴 

→    𝑃𝑅 = 691,74 𝑀𝑊      𝑄𝑆 = −326,39 𝑀𝑉𝐴𝑟 

∆𝑃 = 𝑃𝑆 − 𝑃𝑅 = 708,39 − 691,74 = 16,65 𝑀𝑊 

 


