EXAM III Physics 218 2014
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1. (25 points)Derive the cxpressions for the z, and ip components of the velocity and
acccleration.



2. (25 points)A small block of mass m is relcased from rest on a frictionless track. At
the bottom of the track it goes into a box of mass Af. The box. with the block, moves
along a frictionless surface a distance S. Starting at the point marked 0 there is friction
between the box and the surface with coeflicient of friction u. If the box is to stop
right at the point a distance L from the point 0, what must be the height H?
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3. (25 points) A small object of mass m slides around in a horizontal, frictionless, circular
tube of radius R. The object is given an initial velocity vy at the point shown. At
some later time, defined to be ¢t = 0, some strange force starts to act on the object
The force is always directed opposite to the object’s velocity and has known constant
magnitude ¢ as long as the object is moving. Consider only the time while the object
is moving. Starting at ¢ = 0 find the object’s angular momentum about the center of
the circular path as a function of time. Show that the general relationship between
torque and angular momentum is satisfied for this specific motion.
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4. (25 points)A vertical axis is free to rotate. A massless, horizontal rod is attached
to the axle as shown. There are two small objects attached to the rod. One of the
objects has mass 1y and is fixed at the cnd of the rod. The other. with wass mq,
starts right at the point where the rod is attached to the axle. The axle is given an
angular velocity wg. At a time defined tobe t = 0 the,object with mass m; moves
towards the second object so that its distance from the axle is ¢, t where ¢, is a known
constant. Find the force that the rod exerts on the fixed object, as a function of time,
during the time from t = 0 until the objects are in contact.
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