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Solution to Quiz 3.

The key in this problem is that the total angular momentum of the system (system =
disc + insect) is conserved. This means that the total angular momentum of the system
before the bug lands on the disc is the same as the total angular momentum of the system
after the bug lands on the disc. Before landing on the disc, the total angular momentum
of the system is

Ebefore = Ebug + Edisc
=mudz + lwz
= (mvd + lw)Z (1a)

After the bug lands, the disc and the bug spin together with angular velocity wy. The
total angular momentum of the system after the bug lands is

Eafter - E,bug + E/disc
= md2wf2 +lwez
= (md* + Iwy?2 (2a)

By conservation of total angular momentum, we have

(mud + Iw) = (md* + Iwy
mvud + Tw

=T BT (32)
Now, to have wy = %, we need
w  mvd+ w
2 md? + 1
w 1
= —(d— — 4
— o= ) (40)



