
 

 

Answer on Question#56568 - Physics - Mechanics - Relativity 

 

Solution: 

(2) The moment of inertia of one rod is 𝐼𝑟 =
1

12
𝑀𝐿2. The moment of inertia of the cross about 

the axis 𝑧 perpendicular to it and passing through it center is 

𝐼𝑧 = 2𝐼𝑟 =
1

6
𝑀𝐿2 

Due to the symmetry of this cross relatively to z-axis, the moments of inertia of the cross 

about the axes perpendicular to z-axis and passing through its center are all the same and 

equal to half the 𝐼𝑧 (there is a corresponding theorem). Thus the required moment of 

inertia is 

𝐼 =
1

2
𝐼𝑧 =

1

12
𝑀𝐿2 

(4) The direction of the force of friction is opposite to the direction of the velocity vector of 

the point on the sphere that touches the ground. The direction of this velocity (taking into 

account that 𝑣 = 𝜔𝑟) is 

𝝉𝒗 =
1

√2
(𝑖̂ − �̂�) 

Therefore, the direction of the force of friction is 

𝒍𝒇 = −𝝉𝒗 =
1

√2
(�̂� − 𝑖̂) 



 

 

The magnitude of the force of friction is 

𝐹𝑓 = 𝑚𝑔𝜇 

Thus the frictional force vector is 

𝑭𝒇 = 𝐹𝑓 ∙ 𝒍𝒇 =
𝑚𝑔𝜇

√2
(�̂� − 𝑖̂) 

(5) The moment of inertia of the disk about its center is 

𝐼𝑑 =
1

2
𝑀𝑅2 

According to the parallel axis theorem the moment of inertia about the origin is 

𝐼 = 𝐼𝑑 +𝑀𝑅2 =
3

2
𝑀𝑅2 

Answer: 

(2) (A) 

(4) (C) 

(5) (C) 
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