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Problem 1. A bullet of mass m and speed v is shot into a stationary pendulum bob of
mass M. The pendulum bob is suspended by a stiff rod of length L and negligible mass.
' ‘The bullet passes completely through a pendulum bob and emerges with a speed
v/2. As aresult of the recoil, the pendulum bob swings in a complete circle.
What is the minimum value of v such that the pendulum bob will barely swin
through a complete circle? :

...........
-

v/2
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Problem 2. A block of mass m; = 2 kg and a block of mass m; = 6 kg are connected by a

massless string over a pulley in the shape of a disk having radius R =0.25 meter, mass

M=10kg. In addition, they are allowed to move on a fixed block-wedge of angle 6 =30°

as shown in the figure. The coeficient of kinetic friction is 0.36 for both blocks. ’
Determine the acceleration of the two blocks.
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2. Alargcmckthhammof 2.50E6 kglsobservedmovmgat2000m/s through free
space in a direction toward the Earth as indicated in the figure below. You have been
given the task of deflecting this object by 25 degrees from its current path to ensure that it
won’t collide with Earth. Your tool is a 5.00E4 kg space probe that you will crash into
the rock in a direction that makes an angle of 45 degrees with respect to the motion of the
rock.

What speed is necessary for the probe to accomplish its mission? You can
assume that the probe sticks to the rock during the collision.
/ _
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