
Answer on Question #73820 – Math – Calculus 

Question 

Determine whether the following vector field is solenoidal, irrotational or both 

F= x^2.yi + xyzj - x^2.y^2.k 
 

Solution 

Since 

𝑑𝑖𝑣 𝐹 =  (𝛻 ⋅ 𝐹)  =  𝜕𝑥(𝑥2𝑦)  + 𝜕𝑦(𝑥𝑦𝑧) + 𝜕𝑧(𝑥2𝑦2) = 2𝑥𝑦 + 𝑥𝑧 ≠ 0 for all 

x,y,z 

field F is not strictly solenoidal 

And since 

𝑟𝑜𝑡 𝐹 =  [𝛻 × 𝐹]  =  (2𝑥2𝑦 − 𝑥𝑦, 2𝑥𝑦2, 𝑦𝑥 − 𝑥2) ≠ 0 for all x, y, z 

field F is not irrotational 

That means that field F contains both irrotational and solenoidal part 

Answer: both. 
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