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                Surface Integrals of Vector Fields- HW Problems 

 

Evaluate ∬ 𝐹⃗ ∙ 𝑑𝑆
𝑆

 using an upward/outward pointing normal to the 

surface. 

1.    𝐹⃗(𝑥, 𝑦, 𝑧) = 𝑧𝑖 − 2𝑗 + 𝑦𝑘⃗⃗,    𝑆 is the plane 𝑥 + 𝑦 + 𝑧 = 1,  where 

       𝑥 ≥ 0, 𝑦 ≥ 0, 𝑧 ≥ 0.  

 

2.    𝐹⃗(𝑥, 𝑦, 𝑧) = 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘⃗⃗,    𝑆 is given by 𝑧 = 4 − 𝑥2 − 𝑦2,  where 

        𝑧 ≥ 0.  

 

3.    𝐹⃗(𝑥, 𝑦, 𝑧) = 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘⃗⃗,    where 𝑆 is the upper unit hemisphere.  

 

4.    𝐹⃗(𝑥, 𝑦, 𝑧) = −3𝑖 + 4𝑗 + 5𝑘⃗⃗,    𝑆 is given by 𝑧 = 𝑥2 + 𝑦2,  where 

        𝑥2 + 𝑦2 ≤ 9.  

 

5.    𝐹⃗(𝑥, 𝑦, 𝑧) = 𝑥𝑖 + 𝑦𝑗 − 𝑧2𝑘⃗⃗,    where 𝑆 is given by                   

      Φ⃗⃗⃗⃗(𝑢, 𝑣) =< 2 cos(𝑢) , 2 sin(𝑢) , 𝑣 > ;  with 0 ≤ 𝑢 ≤ 2𝜋,   0 ≤ 𝑣 ≤ 2  

 

6.    𝐹⃗(𝑥, 𝑦, 𝑧) = 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘⃗⃗,    where 𝑆 is the closed surface made up 

of the  upper unit hemisphere 𝑥2 + 𝑦2 + 𝑧2 = 1, 𝑧 ≥ 0 and the unit 

disk in the 𝑥-𝑦 plane 𝑥2 + 𝑦2 ≤ 1. 

 

7.    Find the flux of the vector field 

                   𝐹⃗(𝑥, 𝑦, 𝑧) = (𝑥𝑦2)𝑖 + (𝑥2𝑦)𝑗 + (
1

3
𝑧3)𝑘⃗⃗ 

        out of the unit sphere. 
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8.    Find the flux of the vector field 𝐹⃗(𝑥, 𝑦, 𝑧) = (−
√2

2
)𝑖 + (

√2

2
)𝑘⃗⃗ 

through the portion of the cone given by 𝑧 = √𝑥2 + 𝑦2 ; where        

𝑥2 + 𝑦2 ≤ 1. 

 

9.    Find the flux across the surface 𝑆 of 𝐹⃗(𝑥, 𝑦, 𝑧) =< −
3

2
𝑥 , −

3

2
𝑦, 𝑧 >

 where 𝑆 is given by 𝑧 = 2 + 𝑥2 + 𝑦2;  where 3 ≤ 𝑧 ≤ 6.   

 

10.    Evaluate ∬ 𝐹⃗ ∙ 𝑛⃗⃗𝑑𝐴
𝑆

,  where 𝐹⃗(𝑥, 𝑦, 𝑧) = 𝑖 + 𝑗 + 2𝑧(𝑥2 + 𝑦2)2𝑘⃗⃗, 

and 𝑆 is the boundary of the solid cylinder given by 𝑥2 + 𝑦2 ≤ 1,       

0 ≤ 𝑧 ≤ 2. 

 

 

 

 

 


