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NAME:

PHYSICS 4A
FALL 2012
EXAM 3

PARTIAL CREDIT will be given so do what you can and make sure that you show all
work for each problem. No credit will be given if no work is shown. The point value
of each question is indicated. Express all answers in Sl units.



1. A sphere of mass 0.5 kg and radius 25 cm starts from rest at a height of 1.5 m above
the bottom path shown below. It rolls without slipping down the left side of the path.
The right side of the path, starting at the bottom, is frictionless. Calculate the height
the ball rises on the right. (10 pts)
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2. A uniform rod of length L and mass M is released from rest in the vertical position as
shown below. It rotates about a frictionless pivot point. At the instant the rod reaches
the horizontal position, find: (15 pts)

a) The angular speed.
b) The angular acceleration.
c) The horizontal and vertical components of the pivot force exerted on the rod.
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3. Romeo (80 kg) entertains Juliet (50 kg) by playing his guitar from the rear of their
boat at rest in still water. Romeo is 3.0 m away from Juliet, who is in front of boat.
After the serenade, Juliet, initially holding a 5 kg gift, carefully moves to the rear of
the boat (away from the shore) to give Romeo the gift. (20 pts)
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a) For the Romeo, Juliet, gift, and boat system is the momentum conserved?
Explain!

b) What can you conclude about the motion of the center of mass of the system?
Explain!

c) Calculate how far the 65 kg boat moved from the shore when Juliet delivers the
gift to Romeo.

d) After receiving the gift from Juliet, they begin to argue and Juliet takes back the
gift and walks back to the other end, stops, and then throws the gift toward the
shore with a speed of 15 m/s (she’s very mad!) relative to the boat. Calculate the
total kinetic energy of the system (relative to the earth’s reference frame)
immediately after Juliet throws the gift.

e) What is the source of energy for the kinetic energy that the system acquires after
the gift is thrown? Explain!

f) Describe and explain the motion of the center of mass of the system before and
after Juliet throws the gift.







