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AP Physics I
Worksheet 8B:  Rotational Equilibrium
Rules: (a) Work must be submitted on separate paper. (b) Show all work to include the equation used, variables identified, and conversions must be shown, (c) Include the rearranged equation with values entered, (d) Your final answer with units and underlined. Credit will be reduced for missing elements listed above. 
Show all work for full credit and underline your final answer
1. The largest measured ostrich egg—and therefore the largest bird egg— had a mass of 2.3 kg. By contrast, an adult dwarf rabbit that was born in France was reported to have a mass of only 0.40 kg. Suppose you balance this egg and this rabbit on a twin-pan balance, shifting the fulcrum of the balance to the point along the beam at which the torques exerted by the two masses cancel. If the beam’s total length is 1.00 m, and the pans holding the masses are placed at each end of the beam, where should the fulcrum be placed? Assume that the beam and pans have negligible mass.

2.  A meter stick with a mass of 139 g is found to balance at the 49.7 cm mark when placed on a fulcrum. Suppose a 50.0-gram mass is attached at the 10.0 cm mark. To which mark on the meter stick must the fulcrum be moved for balance?

3. A special ladder used by firefighters is mounted on a hydraulic pump that permits the ladder to be rotated, tilted, and extended from a set of controls on the fire engine. When a 70.0 kg firefighter is at the end of the fully-extended ladder, and the ladder makes an angle of 10.0° with the vertical, a torque of 7.08 × 10^3 N•m must be exerted by the machinery at the base of the ladder in order to keep the ladder from rotating. If the upward force exerted on the ladder at its base is 3.14 × 10^3 N, what is the length of the ladder?

4. A cable is attached 32.0 m from the base of a flagpole that is about to be raised. The raising of the pole is temporarily halted when the pole is at an angle of 60.0° with respect to the ground. If the cable exerts a vertical force of 1.233 × 10^4 N downward and a horizontal force of 1.233 × 10^4 N to the left, what is the length of the flagpole?

5. [bookmark: _GoBack]Archimedes is supposed to have said, “Give me a place to stand on and I will move the Earth.” While in principle the claim is valid, the problems of testing it are vast. Consider the following, highly unrealistic conditions. Suppose you had a mass equal to that of the Earth—5.98 × 10^24 kg— and that it rests on one end of a lever that is balanced on a fulcrum. The fulcrum is placed on a vast, flat surface in a gravitational field equal to that at Earth’s surface. Let Earth be placed 1.00 m from the fulcrum, while the distance from the fulcrum to the applied force is 3.8 × 10^16 m, or the approximate distance from the sun to the next closest star. How large must the applied force be to balance the Earth’s weight? How large is the upward force exerted by the fulcrum on the lever? Assume the lever to be massless.
