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Exercice 1. 
 

1°/ 

𝑈eff = 220𝑉, 𝑓 = 50𝐻𝑧,  
 

𝐼eff = 150𝑚𝐴, 𝑃 = 20𝑊. 

𝑃 = 𝑈eff 𝐼eff 𝑐𝑜𝑠 ⟶ 𝑓𝑝 = 𝑐𝑜𝑠 =
𝑃

𝑈eff 𝐼eff
 

𝑓𝑝 = 𝑐𝑜𝑠 =
20

220 × 0.15
= 𝟎. 𝟔𝟏 

2°/  

Ampoule basse consommation: 

 

𝑊𝑏𝑐 = 3 × 6 × 365 ×  0.02 = 𝟏𝟑𝟏. 𝟒 𝑲𝑾𝒉 
 

3°/ 

Ampoule classique : 

 

𝑊𝑐𝑙𝑎𝑠𝑠 = 3 × 6 × 365 ×  0.1 = 657.0 𝐾𝑊ℎ  
 

La différence de consommation est : 

 

𝑊𝑐𝑙𝑎𝑠𝑠 − 𝑊𝑏𝑐 = 525.6 𝐾𝑊ℎ 

Soit :  

525.6 ×  4 = 𝟐𝟏𝟎𝟐. 𝟒 𝑫𝑨  
 

Exercice 2. 

1°/  

𝑃 = 𝑈eff 𝐼eff 𝑐𝑜𝑠 = 𝑰𝐞𝐟𝐟
𝟐  𝑹 

 

𝑄 = 𝑈eff 𝐼eff 𝑠𝑖𝑛 = 𝑰𝐞𝐟𝐟
𝟐  𝑳 

2°/  

𝑆 = √𝑃2 + 𝑄2 = 𝑰𝐞𝐟𝐟
𝟐 √𝑹𝟐 + 𝑳𝟐𝟐 

𝑓𝑃 = 𝑐𝑜𝑠 =
𝑹

√𝑹𝟐 + 𝑳𝟐𝟐
 

3°/  

𝑆 = 𝑈eff 𝐼eff  ⟶  𝑈eff =
𝑆

 𝐼eff
=  𝑰𝐞𝐟𝐟 √𝑹𝟐 + 𝑳𝟐𝟐 

 𝑓𝑃 = 𝑐𝑜𝑠  ⟶   = 𝒂𝒓𝒄(𝒄𝒐𝒔𝒇𝑷) 
 

   A.N :  

𝑃 = 𝟏𝟐𝟗. 𝟔 𝑾, , , , , 𝑄 = 𝟖𝟏𝟑. 𝟖𝟗 𝑽𝑨𝑹 

𝑆 = 𝟖𝟐𝟒. 𝟏𝟒 𝑽𝑨, , , , , 𝑓𝑃 = 𝟎. 𝟏𝟔 

𝑈 = 𝟐𝟐𝟖. 𝟗𝟑 𝑽, , , , , = 𝟖𝟏°. 

Exercice 3. 

1. Expressions des puissances : active (P), 

réactive (Q) et apparente (S) : 

 

𝑷 = 𝑼𝐞𝐟𝐟 𝑰𝐞𝐟𝐟 𝒄𝒐𝒔 

𝑸 = 𝑼𝐞𝐟𝐟 𝑰𝐞𝐟𝐟 𝒔𝒊𝒏 

𝑺 = √𝑷𝟐 + 𝑸𝟐 = 𝑼𝐞𝐟𝐟 𝑰𝐞𝐟𝐟 

2. Calcul de P et Q pour chaque élément 
 

Pour les trois lampes : 𝑓𝑃 = 𝑐𝑜𝑠 = 1   = 0 
 

𝑃1 = 3  75 = 𝟐𝟐𝟓 𝑾 

𝑄1 = 3  𝑈eff 𝐼eff 𝑠𝑖𝑛 = 𝟎 𝑽𝑨𝑹 
 

Pour le radiateur : 𝑓𝑃 = 𝑐𝑜𝑠 = 1   = 0 
 

𝑃2 = 𝟐𝟎𝟎𝟎 𝑾 

𝑄2 = 𝑈eff 𝐼eff 𝑠𝑖𝑛 = 𝑈eff 𝐼eff  0 = 𝟎 𝑽𝑨𝑹 
 

Pour le moteur :𝑓𝑃 = 𝑐𝑜𝑠 = 0.80  

                                                = 36.89° 

𝑃3 = 𝟏𝟓𝟎𝟎 𝐖 

 
𝑄3

𝑃3
=

𝑈eff 𝐼eff 𝑠𝑖𝑛

𝑈eff 𝐼eff 𝑐𝑜𝑠
= 𝑡𝑎𝑛 

 

𝑄3 = 𝑃3 𝑡𝑎𝑛 = 1500  0.75 = 𝟏𝟏𝟐𝟓 𝑽𝑨𝑹 

 

3. Calcul de P et Q pour toute l’installation 

 

𝑃𝑇 = ∑ 𝑃𝑖

3

𝑖=1

= 𝑃1 + 𝑃2 + 𝑃3 = 𝟑𝟕𝟐𝟓 𝑾 

𝑄𝑇 = ∑ 𝑄𝑖

3

𝑖=1

= 𝑄1 + 𝑄2 + 𝑄3 = 𝟏𝟏𝟐𝟓 𝑽𝑨𝑹 

4. Calcul de 𝑓𝑃 pour toute l’installation 

𝑆 = √𝑃𝑇
2 + 𝑄𝑇

2 = 𝑈eff 𝐼eff =
𝑃𝑇

𝑐𝑜𝑠
=

𝑃𝑇

𝑓𝑃
 

𝑓𝑃 =
𝑃𝑇

√𝑃𝑇
2 + 𝑄𝑇

2
=

3725

√37252 + 11252
 

𝑓𝑃 = 𝟎. 𝟗𝟔 
 

5. Calcul de l’intensité du courant totale :  

𝑆 = 𝑈eff 𝐼eff  ⟶   𝐼eff =
𝑆

𝑈eff
 

 𝐼eff =
𝑃𝑇

𝑓𝑃 𝑈eff
=

3725

0.96 × 220
= 𝟏𝟕. 𝟔𝟒 𝑨 
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Exercice 4. 
1. 

𝑍∗ = 𝑍𝑅
∗ + 𝑍𝐿

∗ + 𝑍𝐶
∗ = 𝑅 + 𝑗𝐿 −

1

𝐶
𝑗 

𝑍∗ = 𝑹 + 𝒋 (𝑳 −
𝟏

𝑪
) 

2. La réactance représente la partie imaginaire  

de 𝑍∗, soit : 

𝑋 = 𝐼𝑚{𝑍∗} = 𝑳 −
𝟏

𝑪
 

3.  

𝑃 = 𝑅𝑒{𝑍∗} 𝑰 𝟐 = 𝑅 𝑰 𝟐  
 

𝑄 = 𝐼𝑚{𝑍∗} 𝑰 𝟐 = (𝑳 −
𝟏

𝑪
) 𝑰 𝟐  

 

𝑆 = √𝑃2 + 𝑄2 = 𝑰𝟐 √𝑹𝟐 + (𝑳 −
𝟏

𝑪
)

𝟐

 

4. 

𝑢(𝑡) et 𝑖(𝑡) sont en phase si 𝑋 =  0.  

D’où : 

𝐿 −
1

𝐶
= 0 ⟶ 𝑸 = 𝟎   

 

𝐿 =
1

𝐶
 ⟶ 𝐿𝐶2 = 1 ⟶   =

1

√𝐿𝐶
 

5.  

 = 2 𝜋 𝑓 ⟶   𝑓 =  
𝟏

𝟐𝝅√𝑳𝑪
 

 
 

Exercice 5. 
1. 

 = 0 ⟶  𝑃𝑅 = 𝑉eff 𝐼eff = 𝐼eff
2  𝑅 =

𝑽𝐞𝐟𝐟
𝟐

𝑹
  

𝑃𝑅 =
2302

1600
= 𝟑𝟑 𝑾 

2. 

𝑄𝐿 =
𝑽𝐞𝐟𝐟

𝟐

𝑳
=

2302

1.25 × 2𝜋 × 50
= 𝟏𝟑𝟒. 𝟕 𝑽𝑨𝑹  

 

3. 

𝑆 = √𝑃𝑅
2 + 𝑄𝐿

2 = 𝑽𝐞𝐟𝐟
𝟐 √

𝟏

𝑹𝟐
+

𝟏

𝑳𝟐𝟐
 

 

𝑆 = 2302√
𝟏

𝟏𝟔𝟎𝟎𝟐
+

𝟏

𝟏. 𝟐𝟓𝟐 × 𝟐𝝅𝟐 × 𝟓𝟎𝟐
 

 

𝑆 = 𝟏𝟑𝟖. 𝟕 𝑽𝑨 

4. 

𝑆 = √𝑃𝑅
2 + 𝑄𝐿

2 = 𝑉eff 𝐼eff 

 

 𝐼eff =
𝑆

𝑉eff
=

138.7

230
= 𝟎. 𝟔𝟎 𝑨 

 

𝑓𝑃 = 𝑐𝑜𝑠 =
𝑃𝑅

𝑺
=

𝟑𝟑

𝟏𝟑𝟖. 𝟕
= 𝟎. 𝟐𝟒 

 

5. 

𝑐𝑜𝑠 = 𝟎. 𝟐𝟒 ⟶   = 𝟕𝟔. 𝟏° 

 

 

6. Nous avons obtenu : 

𝑆 = √𝑃𝑅
2 + 𝑄𝐿

2 = 𝑽𝐞𝐟𝐟
𝟐 √

𝟏

𝑹𝟐
+

𝟏

𝑳𝟐𝟐
 

 et sachant que : 

 

𝑆 = √𝑃𝑅
2 + 𝑄𝐿

2 = 𝑉eff 𝐼eff 

 

𝑍 = |𝑍∗| =
𝑉eff

𝐼eff
=

𝑽𝐞𝐟𝐟
𝟐

𝑆
=

1

√
𝟏

𝑹𝟐 +
𝟏

𝑳𝟐𝟐

 

 

En posant : 𝑋 = 𝐿, on obtient : 

 

𝑍 =
𝟏

√ 𝟏
𝑹𝟐 +

𝟏
𝑿𝟐

 

 

𝑐𝑜𝑠
𝑣/𝑖

=
𝑃𝑅

𝑆
=

𝑉eff
2

𝑅

𝑉eff
2 √ 1

𝑅2 +
1

𝐿22

 

 

𝑐𝑜𝑠
𝑣/𝑖

=
𝟏

𝑹√ 𝟏
𝑹𝟐 +

𝟏
𝑿𝟐
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