AP 13: Rotational Equilibrium

1. A 50 kg person is sitting on a seesaw 1.2 meters from the balance point. On the other side, a 70 kg
person is balanced. How far from the balance point is the second person sitting?
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2. A system of two wheels fixed to each other is free to rotate about a frictionless axis through the
common center of the wheels and perpendicular to the page. Four forces are exerted tangentially to the
rims of the wheels, as shown. The magnitude of the net torque on the system about the axis is
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wooden plank of length 6 m and mass m, = 4 kg rests on two supports, denoted A and B. At the left end of
the plank rests a weight with mass A = 25 kg. Another mass Mz is placed at the other end. The positions
of the supports are as shown.
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1. What is the smallest value of M required to keep the plank from tipping? A
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2. What is the largest mass, MR, that carll be added to the right end without tipping the plank?
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The horizontal uniform rod shown above has length 0.60 m and mass 2.0 kg. The left end of the rod is
attached to a vertical support by a frictionless hinge that allows the rod to swing up or down. The right end
of the rod is supported by a cord that makes an angle of 30° with the rod. A spring scale of negligible mass
measures the tension in the cord. A 0.50 kg block is also attached to the right end of the rod. (20 points,
units 1 pt..)
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(a) On the diagram below, draw and label vectors to represent all the forces acting on the rod. Show each
force vector originating at its point of application. (4 pts.)
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(b) Calculate the reading on the spring scale. (4 pts.)
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(c) Determine the x-component and the y-component of the force provided by the hinge. (4 pts.)
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