SPSP 312  Problems

Dec 11, 2006
(1) A meterstick with a mass of 350 grams is pivoted at one end and allowed to fall freely from an initially vertical position. 

(a) What is the speed of the tip of the meterstick when it passes through it lowest point?  (b) How does this compare to the speed of a small object that is allowed to simply fall this same distance?

 (2)  (a) Write down the relationship for the work done by a force F acting over a small displacement ds. 
(b) How is this expression simplified if the force is parallel to the displacement? 
(c)  What is the analogous expression for work done by a torque acting over some small angle d
(d) A constant torque of 34.6 Nm drives on a solid sphere (m =12kg,  d=50cm) free to rotate about its center of mass.  If the sphere starts from rest, what is its angular speed after 3 revolutions?  
(e) Check your answer by reworking the problem in terms of rotational dynamics and kinematics.

(3)  A 25 kg mass is attached to a rope that is wound around a large cylindrical windlass. The windlass has a mass of 50 kg and a radius of 40 cm.  If the mass starts from rest and is allowed to fall for a distance of 1.5 m, how fast will it be traveling? Assume that the windlass is a uniform cylinder.  Which is the simpler approach to the problem?  Which must you use to find the tension in the rope? Find the tension in the rope.
(4) I wish to do a balancing act with a uniform rod (a meterstick) to which I have attached an additional mass (let the masses be equal)  Which do you think will be easier to do, balance it with the mass near the top or near the bottom of the stick? Why do you think so?   Choose a mass for the meter stick and place an equal mass at, say, the 20 cm mark.  Calculate the angular acceleration of each of the configurations at some angle of inclination from vertical.  Does this support your earlier conclusion?  
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