
Exercice 1 :     Soit 𝐴 = 2𝑥𝑦𝑧𝑖 + (2𝑥2 − 𝑦)𝑗 − 𝑦𝑧2�⃗⃗�  

et 𝜙 = 𝑥2𝑦 + 2𝑦2𝑧3 

Donner au point (1,0,0):    𝑔𝑟𝑎𝑑 ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ 𝜙,           𝑑𝑖𝑣𝐴,           𝑅𝑜𝑡⃗⃗⃗⃗⃗⃗⃗⃗ 𝐴 .   
Solution 

 𝑔𝑟𝑎𝑑 ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ 𝜙(𝑥, 𝑦, 𝑧) = ∇⃗⃗⃗ 𝜙(𝑥, 𝑦, 𝑧) 

=
𝜕

𝜕𝑥
𝜙(𝑥, 𝑦, 𝑧) 𝑖 +

𝜕

𝜕𝑦
𝜙(𝑥, 𝑦, 𝑧) 𝑗 +

𝜕

𝜕𝑧
𝜙(𝑥, 𝑦, 𝑧) �⃗⃗�  

𝜙 = 𝑥2𝑦 + 2𝑦2𝑧3 

𝜕

𝜕𝑥
𝜙(𝑥, 𝑦, 𝑧) = 2𝑥𝑦 

𝜕

𝜕𝑦
𝜙(𝑥, 𝑦, 𝑧) = 𝑥2 + 4𝑦𝑧3 

𝜕

𝜕𝑧
𝜙(𝑥, 𝑦, 𝑧) = 6𝑦2𝑧2 

𝑔𝑟𝑎𝑑 ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ 𝜙(𝑥, 𝑦, 𝑧) = 2𝑥𝑦 𝑖 + (𝑥2 + 4𝑦𝑧3) 𝑗 + 6𝑦2𝑧2 �⃗⃗� 

au point (1,0,0):   𝑔𝑟𝑎𝑑 ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ 𝜙(𝑥, 𝑦, 𝑧) = 𝑗 

 𝑑𝑖𝑣 𝐴 = ∇⃗⃗⃗. 𝐴 =
𝜕𝐴𝑥

𝜕𝑥
+

𝜕𝐴𝑦

𝜕𝑦
+

𝜕𝐴𝑧

𝜕𝑧
 

𝐴 = 2𝑥𝑦𝑧𝑖 + (2𝑥2 − 𝑦)𝑗 − 𝑦𝑧2�⃗⃗� 

𝐴𝑥 = 2𝑥𝑦𝑧,     𝐴𝑦 = (2𝑥2 − 𝑦),      𝐴𝑧 = −𝑦𝑧2 

𝜕𝐴𝑥

𝜕𝑥
= 2𝑦𝑧,       

𝜕𝐴𝑦

𝜕𝑦
= −1,      

𝜕𝐴𝑧

𝜕𝑧
= −2𝑦𝑧  

𝑑𝑖𝑣 𝐴 = 2𝑦𝑧 − 1 − 2𝑦𝑧 = −1  

 𝑅𝑜𝑡⃗⃗⃗⃗⃗⃗⃗⃗  𝐴 = ∇⃗⃗⃗ ∧ 𝐴 = |

𝑖 𝑗 �⃗⃗�
𝜕

𝜕𝑥

𝜕

𝜕𝑦

𝜕

𝜕𝑧

𝐴𝑥 𝐴𝑦 𝐴𝑧

| = |

𝑖 𝑗 �⃗⃗�
𝜕

𝜕𝑥

𝜕

𝜕𝑦

𝜕

𝜕𝑧

2𝑥𝑦𝑧 (2𝑥2 − 𝑦) −𝑦𝑧2

| 

𝑖 |

𝜕

𝜕𝑦

𝜕

𝜕𝑧

(2𝑥2 − 𝑦) −𝑦𝑧2

| − 𝑗 |

𝜕

𝜕𝑥

𝜕

𝜕𝑧
2𝑥𝑦𝑧 −𝑦𝑧2

| + �⃗⃗� |

𝜕

𝜕𝑥

𝜕

𝜕𝑦

2𝑥𝑦𝑧 (2𝑥2 − 𝑦)

| 

= (
𝜕

𝜕𝑦
(−𝑦𝑧2) −

𝜕

𝜕𝑧
(2𝑥2 − 𝑦)) 𝑖 − (

𝜕

𝜕𝑥
(−𝑦𝑧2) −

𝜕

𝜕𝑧
(2𝑥𝑦𝑧)) 𝑗 

+(
𝜕

𝜕𝑥
(2𝑥2 − 𝑦) −

𝜕

𝜕𝑦
(2𝑥𝑦𝑧)) �⃗⃗� 



𝑅𝑜𝑡⃗⃗⃗⃗⃗⃗⃗⃗  𝐴 = (−𝑧2 − 0)𝑖 −(0 − 2𝑥𝑦)𝑗 +(4𝑥 − 2𝑥𝑧)�⃗⃗� 

au point (1,0,0): 𝑅𝑜𝑡⃗⃗⃗⃗⃗⃗⃗⃗  𝐴 = 4 �⃗⃗� 

 


