
Answer on Question #70103 – Math – Real Analysis 

Question 

Evaluate ∭ 𝑧2𝑑𝑥𝑑𝑦𝑑𝑧
𝑆

 where 𝑆 is the solid region between the spheres 𝜌 = 1 

and 𝜌 = 2, by using spherical coordinates.  

 

Solution 

 Let us use the spherical coordinates  

(see http://mathworld.wolfram.com/SphericalCoordinates.html):  

{
𝑥 = 𝑟 cos 𝜃 sin𝜑
𝑦 = 𝑟 sin 𝜃 sin𝜑
𝑧 = 𝑟 cos𝜑

, 𝑟 ∈ [1, 2], 𝜃 ∈ [0, 2𝜋), 𝜑 ∈ [0, 𝜋]. The Jacobian is |
𝜕(𝑥,𝑦,𝑧)

𝜕(𝑟,𝜃,𝜑)
| = 𝑟2 sin𝜑. Then 

the original integral is equal to ∭ 𝑟4(cos𝜑)2 sin𝜑 𝑑𝑟𝑑𝜃𝑑𝜑
𝐷
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Answer: 8
4

15
𝜋.  
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