
Answer to Question #88628 – Math – Calculus 

Question 

A solid in the shape of a hemisphere with a radius of 2 units, has its base in the xy-plane and 

the centre of the base at the origin. If the density of the solid is given by the function             

ρ(x, y, z) = xyz, determine the mass of the hemisphere.  

 

Solution 

  Mass of the hemisphere = ∫ 𝜌(𝑥, 𝑦, 𝑧)𝑑𝑉 

Given, 𝜌(𝑥, 𝑦, 𝑧)  =  𝑥𝑦𝑧. Changing to spherical coordinates,  

𝑥 = 𝑟𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜑 ;  𝑦 = 𝑟𝑠𝑖𝑛𝜃𝑠𝑖𝑛𝜑 ;  𝑧 = 𝑟𝑐𝑜𝑠𝜃. 

This gives,  

𝑀𝑎𝑠𝑠 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒 =  ∫ 𝜌(𝑥, 𝑦, 𝑧)𝑑𝑉 

=  ∫ ∫ ∫ (𝑟𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜑)(𝑟𝑠𝑖𝑛𝜃𝑠𝑖𝑛𝜑)(𝑟𝑐𝑜𝑠𝜃)𝑟2 sin 𝜃 𝑑𝜃𝑑𝜑𝑑𝑟
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= ∫ 𝑟5𝑑𝑟 ∫ 𝑐𝑜𝑠𝜑𝑠𝑖𝑛𝜑𝑑𝜑 ∫ sin3 𝜃𝑐𝑜𝑠𝜃𝑑𝜃
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Hence, the mass of the hemisphere is zero. 
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