
1 
 

                Gradient, Divergence, and Curl- HW Problems 

 

1.    Find the divergence of the following vector fields. 

𝑎.    �⃗� (𝑥, 𝑦, 𝑧) = 𝑥2𝑖 + 𝑦2𝑗 + 2𝑥𝑧�⃗�   

𝑏.    �⃗� (𝑥, 𝑦, 𝑧) = (cos(𝑥𝑦))𝑖 − (𝑦𝑠𝑖𝑛(𝑥𝑦))𝑗  . 

 

2.    Find the curl of the following vector fields. 

𝑎.    �⃗� (𝑥, 𝑦, 𝑧) = 𝑥2𝑖 + 𝑦2𝑗 + 𝑧2�⃗�   

𝑏.    �⃗� (𝑥, 𝑦, 𝑧) =< 𝑦𝑧, 3𝑥𝑧, 2𝑥𝑦 > . 

 

3.    Find the scalar curl of the vector field 𝐹 (𝑥, 𝑦) = 𝑦2𝑖 + 𝑥2𝑗 . 

 

4.    Which of the following vector fields could be gradient fields?  

Which could be the curl of some vector field in ℝ3?  

𝑎.    𝐹 (𝑥, 𝑦, 𝑧) = 𝑦𝑖 + (𝑥 + 𝑧)𝑗 + 𝑦�⃗�   

𝑏.    𝐹 (𝑥, 𝑦, 𝑧) = (𝑥 − 𝑦)𝑖 − (sin(𝑧))𝑗 + �⃗�   

𝑐.    𝐹 (𝑥, 𝑦, 𝑧) = (𝑦𝑐𝑜𝑠(𝑧))𝑖 + (xcos(𝑧))𝑗 − (𝑥𝑦𝑠𝑖𝑛(𝑧))�⃗�  . 

 

5.    Let  �⃗� (𝑥, 𝑦, 𝑧) =< 𝑥𝑧, 𝑦2𝑧, 2𝑥𝑦 >.  Verify the ∇ ∙ (∇ × �⃗� ) = 0. 

 

6.    Let 𝑓(𝑥, 𝑦, 𝑧) = 𝑥2𝑦 + 𝑦2𝑧.  Verify that ∇ × (∇𝑓) = 0. 


