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Conservation of Angular Momentum
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Ex 12: Figure below shows a freeze-frame of a 0.500 kg particle moving along a straight line

with a position vector given by , with r in meters and t in seconds, starting

at t = 0. The position vector points from the origin to the particle. In unit-vector notation, find

expressions for the angular momentum of the particle and the torque acting on the particle,

both with respect to the origin. Justify their algebraic signs in terms of the particle’s motion.

   2 ˆ ˆ( 2 ) 5r t t i j
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Ex 13:
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Ex 14: A horizontal platform in the shape of a circular disk rotates freely in a horizontal plane

about a frictionless, vertical axle. The platform has a mass M = 100 kg and a radius R = 2 m. A

student whose mass is m = 60 kg walks slowly from the rim of the disk toward its center. If the

angular speed of the system is 2 rad/s when the student is at the rim, what is the angular speed

when she reaches a point r = 0.50 m from the center?
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Ex 15: (Problem 11. 66 Halliday)

In Fig. 11-58, a small m=50 g block slides down a frictionless surface through height h = 20 cm

and then sticks to a uniform rod of mass M = 100 g and length d = 40 cm. The rod pivots

about point O through angle θ before momentarily stopping. Find θ.
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Ex 16: (Problem 11. 67 Halliday)

Figure 11-59 is an overhead view of a thin uniform rod of length 0.600 m and mass M rotating

horizontally at 80 rad/s counterclockwise about an axis through its center. A particle of mass

M/3 and traveling horizontally at speed 40 m/s hits the rod and sticks. The particle’s path is

perpendicular to the rod at the instant of the hit, at a distance d from the rod’s center. (a) At

what value of d are rod and particle stationary after the hit? (b) In which direction do rod and

particle rotate if d is greater than this value?


