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Topics for todays class

Conservation Laws for Systems of Rigid Bodies

1. Work-Power-Energy relations for rigid bodies

2. Angular Impulse — Angular Momentum relations for rigid bodies

Examples of 3D motion of rigid bodies (optional)
1. Steady precession of a spinning wheel
2. Boomerangs

3. Spinning wheel on a turntable
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Example 6.6.1: The disk swings freely about the pivotat O. Itis
released from rest with COM level with O. Find its angular speed

when the COM is vertically below O.
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Example 6.6.2: ASTM standard test to determine the ‘sweet spot’ on a bat:

(1) Measure the period T of oscillations of the bat suspended from the handle |
(2) Calculate the distance of the ‘sweet spot’ from the handle using d = r* g/ (47%) O:.
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Example 6.6.3: The bars have mass per unit length » S
20 kg/m. The mass attached to E has mass Eg o)
900kg. Find the motor torque at A at the instant FAN
shown. D

System = earth + fack
=> PEC_Quw ._-24_ (T+U)
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Example 8.7.1 In the ‘ice skater trick’' the skaters change their K
mass moment of inertia ;. by retracting their arms. ‘
Find a formula for @
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Example 8.7.2 The figure shows a ‘yoyo de-spin’ of a satellite with mass
moment of inertia7_. Two masses m are attached to the cylinder by
inextensible tethers.

At time t=0 the satellite spins with angular speed () and the tethers are
tightly wound around the cylinder. To de-spin, the masses are released
and the tethers unwind. When the satellite comes to rest the tethers are cut.
Find the length L of the tethers when they are cut.
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Example 8.7.3 The figure shows a 1-D prototype for the ‘Cubeli.’” The frame has total mass

M, the ring has mass m.
At time t=0 the frame is stationary and the ring spins with speed @, . The ring is then braked

rapidly and locked to the frame. The frame and ring rotate together and come to rest with the
frame balanced on a corner. Find the necessary speed @,
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Example 6.8.1 Find the pure moment required to cause steady precession ¢ -k
of a spinning wheel oW | w
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Example 6.8.2 A boomerang Is subjected to

an aerodynamic lift force and moment ’L --=" }‘k Rl ;L g e
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6.8.3 Example Spinning wheel on a freely rotating platform.

Wheel has (absolute) angular velocity shown. P f 0, iz
Find the angular velocity of the platform at time 7 o \ Q “T‘
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