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                         Stokes’ Theorem- HW Problems 

 

1.    Verify Stokes’ theorem for 𝐹⃗(𝑥, 𝑦, 𝑧) = (𝑧2)𝑖 + (𝑥)𝑗 + (𝑦2)𝑘⃗⃗ and 

𝑆 = {(𝑥, 𝑦, 𝑧)| 𝑥2 + 𝑦2 + 𝑧2 = 4, 𝑧 ≥ √3} oriented as the graph of   

𝑧 = √4 − 𝑥2 − 𝑦2. 

 

2.    Verify Stokes’ for  𝐹⃗(𝑥, 𝑦, 𝑧) = (−2𝑦)𝑖 + (𝑥)𝑗 − (3)𝑘⃗⃗ and 𝑆 is the 

portion of the cone 𝑧 = √𝑥2 + 𝑦2 ,   0 ≤ 𝑧 ≤ 2. 

 

In problems 3-5 evaluate ∫ 𝐹⃗ ∙ 𝑑𝑠
𝑐

 using Stokes’ theorem.  In each case 

𝑐 is oriented counterclockwise when viewed from above. 

3.    𝐹⃗(𝑥, 𝑦, 𝑧) = (𝑦2)𝑖 + (𝑧)𝑗 + (−𝑥 + 𝑒cos(𝑧))𝑘⃗⃗ ;   𝑐 is the triangle with 

vertices at (1,0,0), (0,1,0), and (0,0,1).  

 

4.    𝐹⃗(𝑥, 𝑦, 𝑧) = (𝑧)𝑖 + (𝑥2)𝑗 + (𝑦 − sin(𝑧))𝑘⃗⃗ ;   𝑐 is the boundary of 

the helicoid given by Φ⃗⃗⃗⃗(𝑟, 𝜃) =< 𝑟𝑐𝑜𝑠(𝜃), 𝑟𝑠𝑖𝑛(𝜃), 𝜃 >;    0 ≤ 𝑟 ≤ 1,  

0 ≤ 𝜃 ≤
𝜋

2
 .  

 

5.    𝐹⃗(𝑥, 𝑦, 𝑧) = (𝑥𝑦)𝑖 + (𝑧)𝑗 + (𝑦)𝑘⃗⃗ ;   𝑐 is the intersection of the 

plane 𝑧 = 5 − 𝑥 and the cylinder 𝑥2 + 𝑦2 = 4. 
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In problems 6 and 7 use Stokes’ theorem to evaluate ∬ (∇ × 𝐹⃗) ∙ 𝑑𝑆
𝑆

. 

6.    𝐹⃗(𝑥, 𝑦, 𝑧) = (𝑥2𝑧2)𝑖 + (𝑦2𝑧2)𝑗 + (𝑥𝑦𝑧)𝑘⃗⃗ ;   𝑆 is the portion of the 

sphere 𝑥2 + 𝑦2 + 𝑧2 = 9 that lies inside the cylinder 𝑥2 + 𝑦2 = 4.  

 

 

7.    𝐹⃗(𝑥, 𝑦, 𝑧) = (cos (𝑥𝑦))𝑖 − (𝑒𝑧)𝑗 + (𝑦𝑧)𝑘⃗⃗ ;   𝑆 is the sphere        

𝑥2 + 𝑦2 + 𝑧2 = 4 . 

 

 

8.     Let 𝐹⃗(𝑥, 𝑦, 𝑧) = (yz)𝑖 + (𝑒𝑥𝑧)𝑗 + (𝑥𝑦𝑧)𝑘⃗⃗.  Suppose 𝑆1 is the 

portion of the hemisphere 𝑧 = √4 − 𝑥2 − 𝑦2 that lies inside of the 

cylinder 𝑥2 + 𝑦2 = 2 and 𝑆2 is the disk 𝑥2 + 𝑦2 ≤ 2, 𝑧 = √2.  Show 

that ∬ (∇ × 𝐹⃗) ∙ 𝑑𝑆
𝑆1

= ∬ (∇ × 𝐹⃗) ∙ 𝑑𝑆
𝑆2

. 

 

 

 


