
Answer to Question #42376 - Math - Integral Calculus 

Question: Evaluate the integral of 𝑓(𝑥, 𝑦, 𝑧) = 𝑥 + 2𝑦 − 𝑧 over the cylinder bounded by 𝑥2 + 𝑦2 =

4 and 𝑧 = 1. 

Solution. For this solution, it is assumed that the cylinder is bounded below by 𝑧 = 0.  

It is most convenient to calculate the integral 

∭ (𝑥 + 2𝑦 − 𝑧)𝑑𝑥 𝑑𝑦 𝑑𝑧

𝑥2+𝑦2≤4
0≤𝑧≤1

 

using the cylindrical coordinates 𝑟, 𝜃, 𝑧: 

{
𝑥 = 𝑟 cos 𝜃
𝑦 = 𝑟 sin 𝜃

𝑧 = 𝑧
 

In terms of cylindrical coordinates, 𝑑𝑉 = 𝑑𝑥 𝑑𝑦 𝑑𝑧 = 𝑟 𝑑𝜃 𝑑𝑟 𝑑𝑧. 

Furthermore, the cylinder {(𝑥, 𝑦, 𝑧):  𝑥2 + 𝑦2 ≤ 4, 0 ≤ 𝑧 ≤ 1} becomes {(𝑟, 𝜃, 𝑧): 0 ≤ 𝑟 ≤ 2, 0 ≤

𝜃 ≤ 2𝜋, 0 ≤ 𝑧 ≤ 1}, and the function to integrate is 𝑓(𝑟, 𝜃, 𝑧) = 𝑟(cos 𝜃 + 2sin 𝜃) − 𝑧. 

 Thus, we have 

∭ (𝑥 + 2𝑦 − 𝑧)𝑑𝑥 𝑑𝑦 𝑑𝑧

𝑥2+𝑦2≤4
0≤𝑧≤1

=

= ∫ ∫ ∫(𝑟(cos 𝜃 + 2sin 𝜃) − 𝑧)𝑟 𝑑𝜃 𝑑𝑟 𝑑𝑧
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Answer. −2𝜋. 
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