Problem 1: Rotating cylinder

A uniform cylinder of mass m, height h, radius r and principal moment of inertia tensor Iy is hinged
at its center of mass CM. It is given an initial angular velocity w, which lies in the e{”—eé\/’-plane of a
principal coordinate frame rotating with the cylinder, as shown below. Gravity (acting downwards) is
the only force acting on the body.
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What is the ratio h/r that keeps the angular velocity vector in the ef"-eg\"-plane?
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Problem 2: Disk on a platform

A platform A is rotating about the fixed vertical axis e3 with a given angular velocity w4 and angular
acceleration wy4. At the same time, an internal motor spins a uniform disk B about its axis of rotational
symmetry (aligned with e{\"), which is rigidly mounted to the platform, with a given angular velocity
wp and angular acceleration wg. The moving frame {e{"‘, eé"‘, eﬁ"} is attached to B and centered in the
center of mass Og. The frame {e;, ez, e3} is fixed and centered in the center O4 of A. The principal
moment of inertia tensor of the disk with respect to the M-frame is given by [Ip,|m. Neglect gravity.
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Determine the components [MZO B] m, i.e., the torque that is applied to the disk B at Og by the spinning
axle mounted on the rotating platform A, measured in the moving frame M.
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Problem 3: Rotating plate

A thin, homogeneous, rectangular plate of mass M and side lengths a and b rotates around its diagonal
with a constant angular velocity w, as indicated below. Its principal moment of inertia tensor in the
given frame M (rotating with the plate) is denoted by [Icm]am. Neglect gravity.
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1. What is the magnitude F' of the force F' in the bearings?

2. What is the kinetic energy of the plate?
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