Angular Momentum 2
Tipler Ch 10: 27, 28, 29, 30, 31, 32, 33, 36, 38, 49, 51, 52, 54 (Ignore all parts that involve kinetic energy)
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1978M2.  A system consists of a mass M2 and a uniform rod of mass M1 and length l.   The rod is initially rotating with an angular speed ( on a horizontal frictionless table about a vertical axis fixed at one end through point P.  The moment of inertia of the rod about P is Ml²/3.   The rod strikes the stationary mass M2.   As a result of this collision, the rod is stopped and the mass M2 moves away with speed v.

a.
Using angular momentum conservation determine the speed v in terms of M1, M2, l, and (. 

b.
Determine the linear momentum of this system just before the collision in terms of M1, l, and (. 

c.
Determine the linear momentum of this system just after the collision in terms of M1 l, and (. 

d. 
What is responsible for the change in the linear momentum of this system during the collision? 

e. 
Why is the angular momentum of this system about point P conserved during the collision?
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Figure I: Before

Figure II: After




1981M3.  A thin, uniform rod of mass M1 and length L , is initially at rest on a frictionless horizontal surface.  The moment of inertia of the rod about its center of mass is M1L2/12.  As shown in Figure I, the rod is struck at point P by a mass m2 whose initial velocity v is perpendicular to the rod.  After the collision, mass m2 has velocity -½v as shown in Figure II.  Answer the following in terms of the symbols given.

a.
Using the principle of conservation of linear momentum, determine the velocity v’ of the center of mass of this rod after the collision.

b.
Using the principle of conservation of angular momentum, determine the angular velocity  ( of the rod about its center of mass after the collision.

