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1. 
A flywheel is mounted on a frictionless axle as shown. It has a moment of inertia I, and a radius R. A string wrapped around it is connected to a block of mass M, which is pulled along a frictionless table with a pulling force P. Find the acceleration of the block in terms of M, I, R, and P. Note you will need to use Newton's Laws for both rotation and translation.      
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2.
A solid cylinder of mass M and radius R moves along a horizontal table, rolling without slipping on a frictionless axle. The axle of the cylinder is attached to a spring of spring constant k, as shown. The cylinder is pulled to the right so that the spring is initially stretched an amount X, and released from rest. Find the 

speed of the cylinder when it returns to the point where the spring is relaxed. The answer should contain only these symbols: k, X, M, and R, and any constants like g. (Not all of these may appear.)            
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3.
I have the usual frictionless horizontal table on which a puck, a disk of radius R = 5.00 cm and mass M = 2.50 kg, can move. The puck is attached to a string that passes through a hole in the table (no friction here either!) to my hand. Initially I set the ball in circular motion with a speed v = 3.00 m/s moving in a circle of radius r = 60.0 cm (measured to the center of mass of the puck).           

(a) What is the initial tension in the string?

(b) I now pull down on the string reducing the radius to 1/3 of its initial value. Find the new speed of the puck. [Hint: What quantity is conserved?]

(c) Find the new tension in the string.

(d) How much work was done on the system by my hand?
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