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               The Divergence Theorem- HW Problems 

 

Verify the divergence theorem, ∬ 𝐹⃗
𝜕𝑊

∙ 𝑑𝑆 = ∭ 𝐷𝑖𝑣
𝑊

𝐹⃗𝑑𝑉, for 

1.    𝐹⃗(𝑥, 𝑦, 𝑧) = (𝑧)𝑖 + (𝑦)𝑗 + (𝑥)𝑘⃗⃗,  where 𝑊 is the solid ball                l 

        𝑥2 + 𝑦2 + 𝑧2 ≤ 1. 

 

Use the divergence theorem to solve problems 2-9. 

2.   Evaluate ∬ 𝐹⃗
𝑆

∙ 𝑑𝑆 where 𝐹⃗(𝑥, 𝑦, 𝑧) = (𝑥2)𝑖 − (𝑦)𝑗 + (𝑧)𝑘⃗⃗, and     

      𝑆 = 𝜕𝑊  where 𝑊 is the solid cylinder   𝑥2 + 𝑦2 ≤ 4,    0 ≤ 𝑧 ≤ 3. 

 

3.    Calculate the flux of                                                                           

                 𝐹⃗(𝑥, 𝑦, 𝑧) = (𝑥 + 𝑦𝑧)𝑖 + (𝑦 + 𝑥𝑧)𝑗 + (𝑧 + 𝑥𝑦)𝑘⃗⃗ 

        out of the sphere 𝑥2 + 𝑦2 + 𝑧2 = 4. 

 

4.    Evaluate ∬ 𝐹⃗
𝑆

∙ 𝑑𝑆 where  

                     𝐹⃗(𝑥, 𝑦, 𝑧) = (𝑥3 + 𝑦3)𝑖 + (𝑦3 + 𝑧3)𝑗 + (𝑧3 + 𝑥3)𝑘⃗⃗ 

         and 𝑆 is the unit sphere (outward normal) 

 

5.    Calculate the flux of                                                                           

                 𝐹⃗(𝑥, 𝑦, 𝑧) = (𝑦3 + 𝑒𝑦)𝑖 + (𝑧 + 𝑥3)𝑗 + (𝑧3)𝑘⃗⃗ 

       where 𝑊 is the region in ℝ3 given by 𝑥2 + 𝑦2 + 𝑧2 ≤ 4, 𝑧 ≤ 0,    

       𝑦 ≤ 0 
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6.    Evaluate ∬ 𝐹⃗
𝑆

∙ 𝑑𝑆 where  

                     𝐹⃗(𝑥, 𝑦, 𝑧) = (𝑥 + 𝑦)𝑖 + (𝑦 + 𝑧)𝑗 + (𝑧 + 𝑒cos(𝑥))𝑘⃗⃗ 

         and 𝑊 is the region in ℝ3 given by 𝑥2 + 𝑦2 ≤ 𝑧 ≤ 8 − 𝑥2 − 𝑦2,  

        𝑥 ≤ 0,  where 𝑆 = 𝜕𝑊 is oriented with the outward pointing 

        normal. 

 

7.    Evaluate ∬ 𝐹⃗
𝜕𝑊

∙ 𝑑𝑆 where  

                     𝐹⃗(𝑥, 𝑦, 𝑧) = (𝑥 + 𝑒𝑧)𝑖 + (𝑦 − 𝑧)𝑗 + (𝑧)𝑘⃗⃗ 

         and 𝑊 is the region in ℝ3 given by the intersection of                    

         𝑧 ≤ 6 − 𝑥2 − 𝑦2 and 𝑧 ≥ 2,  where 𝜕𝑊 is oriented with the    

         outward pointing normal. 

 

8.    Calculate the flux of                                                                           

                 𝐹⃗(𝑥, 𝑦, 𝑧) =< 𝑥 + 𝑦𝑧, 𝑦 − 𝑥𝑧,  𝑥2 + 𝑦2 > 

        out of the rectangular solid [0,1] × [1,3] × [2,4]. 

 

9.    Let 𝑆 be a closed surface in ℝ3 and 𝐹⃗(𝑥, 𝑦, 𝑧) a 𝐶2 vector field on 

          ℝ3.  Evaluate ∬ (∇ ×
𝑆

𝐹⃗) ∙ 𝑑𝑆 . 


