Example 8.3

A known force F is applied to the yoke, causing the system to
move rightward. The disk rolls without slipping, and the coefficient of kinetic fric-

tion between pin B and the yoke is n. Masses are m; for the yoke and m; for the
homogeneous disk. Derive the equations of motion.
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Example 8.3 (cont.)
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Example 8.3 (cont.)
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Exercise 8.5

EXERCISE 8.5 A known couple M(t) is applied to the upper
bar. Force F, which is applied perpendicularly to the lower
bar, acts to make the velocity of end C always be parallel to
the line from joint A to end B. The bars have equal mass
m, and the system lies in the vertical plane. Use the method
of Lagrange multipliers to derive the equations of mo-
tion.
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Exercise 8.5 (cont.)
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Exercise 8.10

EXERCISE 8.10 The thrust of an outboard motor on a boat
may be represented as a force F acting at an angle B relative
to the axis of the boat. The hydrodynamic properties of the
boat are such that the velocity of the center of mass G is con-
strained to be parallel to the longitudinal axis of the boat. The
component of the hydrodynamic force parallel to the axis of
the boat is the drag f;. Derive the equations of motion for the
boat by using Lagrange multipliers. The mass of the boat is m,
and its centroidal moment of inertia is /.
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Exercise 8.10 (cont.)
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