
Tutorial 02 : Analysis vectorial 

 

Exercise 01 : 

                   For the following champs, determine the gradient, divergence, and curl 

                    Where applicable. 

 

   𝑓(𝑥, 𝑦, 𝑧) = 𝑥3 − 2𝑥2𝑦𝑧 − 𝑦3𝑧 + 5                ,               𝐹(𝑥, 𝑦, 𝑧) = 2𝑥𝑖 + 3𝑦𝑧𝑗 − 4𝑥𝑧2𝑘⃗⃗ 

                                             𝐺(𝑥, 𝑦, 𝑧) = 𝑦𝑥𝑐𝑜𝑠(𝑥)𝑖 + (−2𝑥2 + 𝑧)𝑗 − (5 − 𝑧)𝑘⃗⃗     

 

Exercise 02 : 

                     1)  Consider the scalar field  𝑓(𝑥, 𝑦, 𝑧) = 3𝑥2𝑦 − 𝑦3𝑧  . 

                          Calculate : 𝐺𝑟𝑎𝑑𝑓 , 𝑑𝑖𝑣(𝑔𝑟𝑎𝑑𝑓) 𝑎𝑡 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 (1, −2,1).  

                      2) Let the vector field defined by : 𝐹(𝑥, 𝑦, 𝑧) = 𝑥2𝑧𝑖 − 2𝑦3𝑧2𝑗 + 𝑥𝑧𝑦2𝑘⃗⃗. 

                           Calculate : 𝐷𝑖𝑣𝐹 , 𝐺𝑟𝑎𝑑(𝐷𝑖𝑣𝐹) 𝑎𝑡 𝑝𝑜𝑖𝑛𝑡 (1, −1,1). 

                       3) Let the vector field given by : 𝐺(𝑥, 𝑦, 𝑧) = 𝑥𝑧3𝑖 − 2𝑥2𝑦𝑧𝑗 + 2𝑦𝑧4𝑘⃗⃗. 

                            Calculate : 𝑅𝑜𝑡𝐹 , 𝐷𝑖𝑣(𝑅𝑜𝑡𝐹), 𝑎𝑛𝑑 𝐺𝑟𝑎𝑑( 𝐷𝑖𝑣(𝑅𝑜𝑡𝐹)) 𝑎𝑡 𝑝𝑜𝑖𝑛𝑡 (1,1,0). 

 

Exercise 03 :  

                   Let 𝑓 be a scalar field, and F,G two vector filds. Show that  

                      𝐷𝑖𝑣(𝑅𝑜𝑡𝐹) = 0  , 𝑅𝑜𝑡(𝐺𝑟𝑎𝑑𝑓) = 0 ,   𝐷𝑖𝑣(𝐹 × 𝐺) = 𝐺. 𝑅𝑜𝑡(𝐹) − 𝐹𝑅𝑜𝑡(𝐺) 

                                                𝑅𝑜𝑡(𝑅𝑜𝑡𝐺) = 𝐺𝑟𝑎𝑑(𝐷𝑖𝑣𝐺) − ∆𝐺 

 

Exercise 04 : 

                     Let 𝐹(𝑥, 𝑦, 𝑧) = 3𝑥2𝑧2𝑖 + 2𝑥2𝑗 − 2𝑥3𝑧𝑘⃗⃗ be a vector field. 

1) Show that the vector field 𝐹is irrotational.(𝑅𝑜𝑡𝐹 = 0). 

2) Deduce the existence of a scalar function 𝑓 such that :  

                        𝐹 = 𝐺𝑟𝑎𝑑𝑓. 

3) find a potential from which it derives  

             𝐺(𝑥, 𝑦, 𝑧) = (3𝑥2 + 3𝑦 − 1)𝑖 + (3𝑥 + 𝑧2)𝑗 + (2𝑦𝑧 + 1)𝑘⃗⃗ 

                      


