Answer on Question 75405, Physics, Mechanics, Relativity
Question:

A child of mass 50 kg is standing on the edge of a merry-go-round of mass 250 kg
and radius 3.0 m which is rotating with an angular velocity of 3.0 rad/s. The child
then starts walking towards the centre of the merry-go-round. What will be the final
angular velocity of the merry-go-round when the child reaches the centre?

Solution:

We can find the final angular velocity of the merry-go-round from the law of
conservation of angular momentum:

Li - Lf!
Il-wl- = If(,l)f,
here, I; is the initial rotational inertia of the system, I is the final rotational inertia

of the system, w; is the initial angular velocity of the merry-go-round, w¢is the final
angular velocity of the merry-go-round.

We can find the initial rotational inertia of the system as follows:
I =(Liicp:+1Loiq:) = l 2 + o2
i = ( disk,i chlld,l) = Zmdlskrdisk,i Mchitachild,i )

here, Ik = gmdiskrfisk,i is the initial rotational inertia of the merry-go-round,

Lehita; = mchildrczhild,i is the initial rotational inertia of the child, m ; is the mass
of the marry-go-round, m,;;4 1S the mass of the child, r,;;4; is the radius of the

merry-go-round, 7.4 1S the distance from the centre of the merry-go-round to the
child.

Then, we can calculate /;:
1 ) 2
I; = (E MaiskTaisk,i T mchild”chizd,i> =
1
= (E 250 kg - (3.0m)?> +50kg- (3.0 m)2> = 1575 kg - m>.

Similarly, we can find the final rotational inertia of the system:

1
Ir = (Luisks + Lenitay) = (Emdiskrc%isk,f + mchizdrczhizd,f):



here, lgiskr = %mdiskrjisk,f Is the final rotational inertia of the merry-go-round,

Lenita,f = mchildrfhild,f Is the final rotational inertia of the child, mg;;, is the mass

of the marry-go-round, m.,;;4 IS the mass of the child, r,;, is the radius of the
merry-go-round, ;4 1S the distance from the centre of the merry-go-round to the
child.

Then, we can calculate I

1
_ 2 2 _
Ir = (Emdiskrdisk,f + mchildrchild,f> =

1
= (E' 250 kg - (3.0 m)? + 50 kg - (0.0 m)z) — 1125 kg - m?.

Finally, we can calculate the final angular velocity of the merry-go-round from the
law of conservation of angular momentum:

Iiwi=1fa)f,
B Il-_30rad 1575kg-m2_42rad
wf_wilf_' s 1125kg-m?2 " s
Answer:
_42rad
(l)f— . S .
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