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Constraints Constraints result in constraint forces. Watch this video explain-
ing the difference in the normal force acting on a particle moving on a curve
vs. a particle moving on a surface.

For pulley-chord systems,

1. choose a datum,

2. define the distance of each connected body from the datum, and

3. write a chord equation for each separate chord.

Each chord equation and its derivatives provide additional information to
solve the problem.

These problems are taken from J. L. Meriam, L. G. Kraige, and J. N. Bolton
(MKB), Engineering Mechanics: Dynamics, Ninth Edition, Wiley, New York,
2018.
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https://youtu.be/XNdP7Nk850s


1. [MKB 2/099] In this problem, rather than determining the n− and t−
components of the acceleration of pin P , determine its er and eθ components
where the origin is taken to be at the center of the circular slot.

2. [MKB 02-172] The relative velocity notation signifies

vB/A = vB − vA = 3.5Ey m/s.
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3. [MKB 03-021] Take Ey to point vertically upwards. Draw the free body
diagram of each of the massless pulleys to determine the forces acting on the
60 lb cylinders in terms of the tension in the rope.

4. [03-056] In this problem, you need to follow the 4 steps. Set up two
polar coordinate systems having origins O and O′ with respective basis vec-
tors {er, eθ} and {e′r, e′θ}. Write the position vectors of the particle P in
each basis. As you solve this problem, remember that the absolute velocity
and acceleration of a particle are the same regardless of the basis they are
expressed in.
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