EXAM III Physics 218 2013
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1. (25 points)Derive the expressions for the ir and i9 components of the velocity and
acceleration.



2. (25 points)A mechanical device consists of a stationary "cam” and a rod rotating

about a pivot point. The rod has a pin on it which slides along a slot. The pin is
pushed against the cam by a spring. pin

The shape of the cam is given by r = ro(1 + ¢, cos #) where ry and c¢; are known
constants. The rod rotates counterclockwise at a constant, known angular velocity wy.
Find the total force exerted on the pin, which has known mass m. (Ignore gravity.)

Free Body Diagrams (If appropriate). Law or Definition

Application

Result



. (25 points)A block of mass M is suspended by two massless strings of length S. The
block explodes into two pieces, one of mass m; = 4 and the other of mass m, = 2
which both instantaneously go off horizontally. If the smaller piece swings up to a
known, maximum angle 8, what will be the maximum angle for the piece of mass m4?
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Free Body Diagrams (If appropriate). Law or Definition

Application

Result



4. (25 points)A block of mass Al is on a frictionless table that has a hole a distance S
from the block. The block is attached to a massless string that goes through the hole.
A force F is applied to the string and the block is given an angular velocity wg, with
the hole as the origin, so that it goes in a circle of radius S. The force F is increased,
starting at time ¢ = 0, so that the distance between the block and the hole decreases
according to S —ct?. Here ¢; is a known, positive constant. Assuming the string stays
straight and can only pull along its length, find the torque about the hole exerted by
each force acting on the block and the angular acceleration of the block as a function
of time.

S

F

Free Body Diagrams (If appropriate). Law or Definition

Application

Result



