A circular disc rotates on a thin air film with a period of 0.3 s. Its moment of inertia about its
axis of rotation is 0.06 kg m*. A small mass is dropped onto the disc and rotates with it. The
moment of inertia of the mass about the axis of rotation is 0.04 kg m®. Determine the final
period of the rotating disc and mass.

Solution.

T, = 0.3s,I; = 0.06kg - m?,1 = 0.04kg - m?;
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The angular momentum of the disc is:
Ly =L
I; - the moment of inertia of the disc;
w4 - the angular velocity of the disc.
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wq = T—l,
T; —the time period of the disc.
21
Li=14L T_1;
The angular momentum of the disc with the small mass is:
21
Lz = 12 T—Z;
L=1L+1I

I, - the moment of inertia of the system: the disc with the small mass.
I —the moment of inertia of the small mass.
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The law of conservation of angular momentum acts in this situation, because no external
torque acts on a disc then:
Ly = Ly;
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Answer: T, = 0.75s.



