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Relative motions of translating rigid bodies. The position of a body B with
respect to a body A is written as rB/A = rB − rA. Taking derivatives of this
equation, we get vB/A = vB − vA and aB/A = aB − aA.

Corotational vector A corotational vector is a vector fixed to a rigid body
and rotates with it.

The spring force A spring of stiffness K with unstretched length ℓ0 whose
base is at point A and whose free end is attached to a mass m with position
vector r applies a force on m that is

Fs = −K(||r− rA|| − ℓ0)
r− rA

||r− rA||
. (1)

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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1. [MKB 2/051]

2. [MKB 02-141] Draw the position vector from O to P and cylindrical polar
coordinate system at point P . As the base of the robot rotates, Ez remains
fixes, but the basis vectors {er, eθ} rotate with θ̇ = ω = const. Define a
unit vector e1 pointing from O to A and a unit vector e2 perpendicular to it
pointing from P to A. Express the {e1, e2} vectors in terms of {er,Ez} and
the angle β. You can then write the position vector of P as rP = 0.3e1−0.2e2
and differentiate this expression to get the velocity and acceleration of P .
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3. [MKB 02-166] Draw your Cartesian and polar bases carefully! Remember
that for the setup we introduced in class, the angle θ is the angle between
Ex and er.

In the following problems from chapter 8, find the equation of motion of the
block in each case. Neglect what the original MKB question is asking.

4. [08-002]
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5. [08-004]

6. [08-019]
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