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Homeworks are important as they help solidify concepts discussed in class. You learn by doing, so you should try
these first using your class notes. However, feel free to consult me, other students, your TAs, or the text for help.
These problems will be discussed in your recitation sessions, and you will benefit more if you work on them before
you go to recitation. Remember to use The Ten Steps to Problem Solving when constructing your answers. If needed,
please approximate acceleration due to gravity as g = 10 m/s2.

1. A thin stick of length ` = 40 cm with a uniform mass density has a mass ms = 200 g. It rests motionless on a
frictionless surface in the xy-plane, and the stick is oriented along the y-axis. There is an axel running through the
center of the stick (along the z-axis, and thus perpendicular to the xy-plane) and the stick is free to rotate about this
axis. A puck of mass mp = 100 g is travelling at a speed of 1.0 m/s along the x-direction and collides with the bottom
most tip of the stick. The puck adheres to the stick.
(a) What is the angular momentum (magnitude and direction) of the puck/stick system about the axel running through
the center of the stick before the puck strikes the stick?
(b) What is the kinetic energy of the puck/stick system before the puck strikes the stick?
(c) What is the angular momentum (magnitude and direction) of the puck/stick system about the axel after the puck
strikes and adheres to the stick?
(d) What is the moment of inertia of the stick about the axel?
(e) What is the angular velocity of the stick/puck after the collision?
(f) What is the kinetic energy of the puck/stick system after the collision?
(g) What kind of collision is this?

2. A meter stick of mass ms = 100 g rests horizontally on two supports located at `1 = 40 cm and `2 = 70 cm.
(a) What is the normal force that each support exerts on the meterstick?
(b) What is the maximum mass that one could put on the left end (` = 0 cm) of the meter stick and still have the meter
stick be in equilibrium?
(c) For this case, what is the normal force that each support exerts on the meter stick?
(d) What is the maximum mass that one could put on the right end (` = 100 cm) of the meter stick and still have the
meter stick be in equilibrium?
(e) Now find the normal force that each support exerts on the meter stick.

3. A solid cylinder and a hollow cylinder are held at rest at the top of an inclined plane angled 30◦with respect to
the horizontal. The solid cylinder has a mass ms = 300 g and a radius rs = 5.0 cm while the hollow one has a mass
mh = 100 g and a radius rs = 3.0 cm. The distance from the top of the ramp to the bottom of the ramp is 2.0 m. The
cylinders are released simultaneously and roll down the plane without sliding. Use conservation of energy to answer
the following questions. (cf. Example 10.5 of the text.)
(a) How fast is the center of mass of each cylinder travelling when it reaches the bottom of the plane?
(b) What is the angular speed of each cylinder about its center of mass when it reaches the bottom of the plane?
(c) How long does it take for each to reach the bottom of the plane?


