
MECH230 - Fall 2024
Recommended Problems - Set 12

Theresa Honein

November 4, 2024

Angular velocity and angular acceleration Consider the reference and cur-
rent configuration of a rigid body in general plane motion. At any time t,
any material line on the rigid body in the current configuration makes the
same angle θ with its precursor in the reference configuration. Define the
angular velocity of the rigid body to be ω = θ̇Ez where Ez is the fixed axes
of rotation. α = ω̇ is the angular acceleration of the rigid body.

Corotational basis Let the orthonormal basis {ex, ey, ez = Ez} be a corota-
tional basis that is fixed on and corotates with the rigid body such that

ex = cos(θ)Ex + sin(θ)Ey, (1)

ey = − sin(θ)Ex + cos(θ)Ey. (2)

Then, ėx = ω × ex and ėy = ω × ey.

Velocity and acceleration analysis for material points on a RB Consider two
material points A and B with

rB − rA = xex + yey. (3)

As the rigid body moves, x and y remain constants, hence

vB − vA = ω × rB − rA, (4)

aB − aA = α× rB − rA + ω × vB − vA. (5)

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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