PH 235 Rotating falling ruler worksheet

Name____________________  Box # ______

The rotational inertia I of a long rod or ruler 

about one end is Iend = 1/3 ML2.  (About the 

CM it is 1/12 ML2, then the parallel axis 

theorem requires adding M(L/2)2 to it.)

The sketch shows a ruler pivoted about
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point P, and making an angle ( with the

horizontal.
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a) Find the torque due to gravity on the 

ruler with respect to point P. This should

be expressed in terms of M, L, ( and g.

(There is a torque on each little mass

elment, but the sum of these torques is as if all the mass M were concentrated at the CM

b) Now determine the angular acceleration of the rod (ruler) pivoted at P. This requires using the rotational equivalent of Newton's second law.

c) Determine the tangential acceleration of the end of the ruler. This should be expressed in terms of g, and (.

d) Let ( = (/6 and work out the tangential acceleration of the end of the ruler, in m/s2.

e) For part d), find the vertical component of the acceleration of the end of the rod, in m/s2.

