
 

 

Answer on Question #56596-Physics-Mechanics-Relativity 

 

3.  

Solution 

The conservation of energy law: 

𝐼𝜔2

2
+

𝑚𝑣2

2
= 𝑚𝑔ℎ. 

No slipping: 

𝜔 =
𝑣

𝑟
. 

The moment of inertia is 

𝐼 =
2𝑚𝑔ℎ − 𝑚𝑣2

𝑣2

𝑟2

=
2𝑚𝑔ℎ𝑟2 − 𝑚𝑣2𝑟2

𝑣2
=

2𝑚𝑔 (
3𝑣2

4𝑔
) 𝑟2 − 𝑚𝑣2𝑟2

𝑣2
=

1

2
𝑚𝑟2. 

It is the ring of radius 𝑟. 

4.  

Solution 

Looking at the rotating reference frame of the rod, there is a centrifugal force and gravity. Their torque 

must sum to zero because the rod is in equilibrium in that reference frame. For each bit of mass 𝑑𝑚, we 

have 

𝑑𝜏 = (𝑥 cos 𝜃)(𝜔2𝑥 sin 𝜃)𝑑𝑚. 

plugging in 𝑑𝑚 = (
𝑚

𝑙
) 𝑑𝑥 and simplify, I get 

𝑑𝜏 =
𝑚𝜔2𝑥2

𝑙
sin 𝜃 cos 𝜃 𝑑𝑥. 

𝜏 = ∫
𝑚𝜔2𝑥2

𝑙
sin 𝜃 cos 𝜃 𝑑𝑥

𝑙

0

=
1

3
𝑚𝜔2𝑙2 sin 𝜃 cos 𝜃. 



 

 

The torque provided by gravity is simply 𝑚𝑔 (
𝑙

2
) sin 𝜃. Equating with the centrifugal torque, I get 

1

3
𝑚𝜔2𝑙2 sin 𝜃 cos 𝜃 = 𝑚𝑔 (

𝑙

2
) sin 𝜃 

cos 𝜃 =
3𝑔

2𝜔2𝑙
 

𝜃 = cos−1 [
3𝑔

2𝜔2𝑙
]  
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