Newton’s Second Law

(1) Consider a solid cylinder (mass = M, radius = R) with an axle and frictionless bearings. String is wrapped around the cylinder and is being unwound from the cylinder by a falling mass m, as shown.  Assume the pulley is small, massless and frictionless.
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(a) Make FBD’s for the two objects in the problem. 
(b) Apply Newton’s second law to each of the objects.  How many equations do you have?  How many (independent) variables are there in these equations?

(c)  Determine the angular acceleration of the cylinder.

(d) Determine the tension in the string.

(2) Now, suppose that the pulley is still frictionless, but its mass and radius are not negligible (ie it has a moment of inertia).  Qualitatively, how does this change the problem?
Draw all the appropriate FBD’s and apply Newton’s Second Law.

How many equations and how many independent variables do you now have to deal with?

