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Question 

Calculate the surface integral of ∯ �⃗�𝑑𝑠
𝑆

, where �⃗�  =  2(𝑥, 𝑦, 𝑧), and where 𝑆 is the surface of the 

cube define by the relations 0 ≤ 𝑥 ≤ 1, 0 ≤ 𝑦 ≤ 1, 0 ≤ 𝑧 ≤ 1. 

Solution 

According to divergence theorem: 

∯ �⃗�𝑑𝑠
𝑆

= ∭ (∇⃗⃗⃗ ∙ �⃗�)𝑑𝑉
𝑉

 

∇⃗⃗⃗ ∙ �⃗� = 2 (
𝜕𝑥

𝜕𝑥
+

𝜕𝑦

𝜕𝑦
+

𝜕𝑧

𝜕𝑧
) = 2(1 + 1 + 1) = 6 

∭ (∇⃗⃗⃗ ∙ �⃗�)𝑑𝑉
𝑉

= ∭ 6𝑑𝑉
𝑉

= 6 ∭ 𝑑𝑉
𝑉

= 6𝑉 

Volume of the unit cube is 1, hence 

∯ �⃗�𝑑𝑠
𝑆

= 6 
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