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Stokes’ Theorem, the Divergence Theorem, and the Fundamental 

Theorem of Calculus- HW Problems 

 

In problems 1 and 2 evaluate ∫ 𝜔
𝜕𝑆

 directly and by Stokes’ theorem. 

1.    𝜔 = 𝑥2𝑦𝑑𝑥 + 𝑧2𝑑𝑦 

        𝑆 is the upper unit hemisphere given by 

        Φ⃗⃗⃗ (𝑢, 𝑣) =< cos(𝑣) (sin(𝑢)), sin(𝑣) (sin(𝑢)), cos(𝑢) >; 

         0 ≤ 𝑢 ≤
𝜋

2
,    0 ≤ 𝑣 ≤ 2𝜋. 

 

2.    𝜔 = (𝑦 + 𝑧)𝑑𝑥 + (𝑥 + 𝑧)𝑑𝑦 + (𝑥 + 𝑦)𝑑𝑧 

        𝑆 is the portion of the cone given by 

        Φ⃗⃗⃗ (𝑟, 𝜃) =< 𝑟𝑐𝑜𝑠(𝜃), 𝑟𝑠𝑖𝑛(𝜃), 𝑟 >; 

         0 ≤ 𝜃 ≤ 2𝜋,    0 ≤ 𝑟 ≤ 2. 

 

 

In problems 3 and 4 evaluate ∬ 𝜔
𝑆

 directly and by the divergence 

theorem. 

3.    𝜔 = 3𝑥𝑑𝑥𝑑𝑦 − 𝑥𝑑𝑦𝑑𝑧 

        𝑆 is the unit sphere. 

 

4.    𝜔 = 𝑧𝑑𝑥𝑑𝑦 + 𝑥2𝑦𝑑𝑦𝑑𝑧 − 𝑦𝑑𝑧𝑑𝑥 

        𝑆 is the boundary of the solid cylinder:  𝑥2 + 𝑦2 ≤ 4,    0 ≤ 𝑧 ≤ 3. 


