
 

 

Answer on Question #66010 – Math – Calculus 

Question 

Find the moment of inertia I2 for the solid above the xy-plane bounded by the 

paraboloid 𝑧 = 𝑥2 + 𝑦2 and the cylinder 𝑥2 + 𝑦2 = 9 assuming the mean density 

to be constant 𝐶.  

Solution 

𝐼𝑥𝑂𝑦 = ∭ 𝑧2𝜌(𝑥, 𝑦, 𝑧)𝑑𝑥𝑑𝑦𝑑𝑧, 

where 

𝜌(𝑥, 𝑦, 𝑧) = 𝐶. 

Using substitution 

{
𝑥 = 𝑟𝑐𝑜𝑠𝜑
𝑦 = 𝑟𝑠𝑖𝑛𝜑

𝑧 = 𝑧
 

we get 

𝑥2 + 𝑦2 = 9  ⟹      𝑟2  = 9 ; 

0 ≤ 𝑧 ≤ 𝑟2  ; 

0 ≤ 𝑟   ≤ 3; 

0 ≤ 𝜑  ≤ 2𝜋. 

The moment of inertia for the solid above the xy-plane is given by 
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Answer: 𝐼𝑥𝑂𝑦 =
2187𝜋𝐶

4
. 
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