e @V Andersen;*—ZOO'F-ﬂ*": T e T T S e e ' “3

1.) A thin, uniform rod has length‘2 meters, and can pivot about a horizontal,
+ frictionless pin through one end. It is released from rest at an angle 40° above

the horizontal. What is the angular speed of the rod when it passes through
the horizontal position?
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© 2.) A railroad car with mass 2.5 x 10* kg is moving with a speed of 4 m/s.
It collides and couples with three other coupled railroad cars, each with the
same mass as the single car and moving in the same direction with a speed -
of 2 m/s. What is the speed of the four cars after the collision?
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3.) A 5 meter long ladder has mass 9.5 kg and is leaning against a frictionless
wall, making an angle of 66° with respect to the horizontal. If the coefficient
of static friction between the ground and ladder is 0.42, what is the mass of
the heaviest person who can safely ascend to the top of the ladder?
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4.) A door 1 meter wide, of mass 15 kg is hinged at one side so it can rotate
without friction around a vertical axis. It is unlatched. A police officer fires
- a bullet with a mass of 10 g and a speed of 400 m/s into the exact center of
the door, in a direction perpendicular to the plane of the door. What is the
angular speed of the door after the bullet embeds itself in the door?
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5.) A constant horizontal force F is applied to a uniform solid cylinder by

fishing line wrapped around the cylinder. The mass of the cylinder is m, and

its radius is R, and the cylinder rolls smoothly on horizontal surface. What

is the linear acceleration of the center of mass of the disk? (Hint: A static
D friction force acts at the point of contact between the disk and the surface.)
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