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MI of spherical shell about its 
diameter

A thin uniform spherical shell has a 
radius of R and mass M. Calculate 
its moment of inertia about any 
axis through its centre.

mass/area=𝜎 =
𝑀

4𝜋𝑅2
, the 

thickness of elementary slice=dx

Width of the ring =𝑅𝑑𝜃

Radius of the ring=𝑅 cos 𝜃

Area of the elementary 
ring=circumference*width=
2𝜋𝑅 cos 𝜃 × 𝑅𝑑𝜃
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Mass of the ring=2𝜋𝑅 cos 𝜃 × 𝑅𝑑𝜃 ×
𝑀

4𝜋𝑅2
=

𝑀 cos 𝜃 𝑑𝜃/2
𝑥 = 𝑅 sin 𝜃

𝑑𝑥 = 𝑅 cos 𝜃 𝑑𝜃

So, Mass of the ring=
𝑀𝑑𝑥

2𝑅

Hence, 𝑑𝐼 = 𝑚𝑎𝑠𝑠 × 𝑟𝑎𝑑𝑖𝑢𝑠2 =
𝑀𝑑𝑥

2𝑅
× (𝑅2 − 𝑥2)

𝐼 =
2

3
𝑀𝑅2
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