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AP Physics I

Worksheet 8A:  Rotational Equilibrium and Dynamics
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. A lever is used to lift a boulder. The fulcrum is placed 1.60 m away from the end at which you exert a downward force, producing a torque with a magnitude of 4.00 × 102 N•m. If the angle between the force and the lever is 80.0°, what is the magnitude of the applied force? Assume that the lever is massless.
2. Suppose the applied force in problem 1 produces a counterclockwise torque. If the net torque exerted on the lever in problem 1 is 14.0 N•m counterclockwise, what is the weight of the boulder? Assume that the lever arm between the boulder’s center of mass and the fulcrum is 0.200 m and that the angle between the boulder’s weight and the lever arm is 80.0°.
3. Small windmills have been used for over a century to pump water on farms and ranches in the United States. The rotors of these mills consist of 18 metal blades called “sails.” Even a small wind can provide enough torque for drawing water from underground wells. If the length of a sail is 2.44 m and the torque exerted by the wind is 50.0 N•m counterclockwise, what is the magnitude of the wind’s force? Assume that this force is exerted perpendicular to the blade and at the blade’s tip.
4. A force is applied to a door at an angle of 60.0° and 0.40 m from the hinge. What force produces a torque with a magnitude of 1.4 N•m? How large is the maximum torque this force can exert?
5. The force exerted by the driving rods of a steam locomotive has a magnitude of 2.27 × 105 N. Each rod is connected to one of the driving wheels at a point halfway between the center and the rim of the wheel. Suppose the driving wheel has a radius of 0.660 m. How large is the maximum torque exerted on the driving wheels by the driving rods?

