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Planar Kinetics – Rotation about a fixed axis

• Aims
– To discuss the force and acceleration method of a rigid body 

undergoing rotation about a fixed axis.

• Expected Outcomes
– Students are able to determine the forces and moments, 

acceleration and angular acceleration of a rigid body undergoing 
rotation about a fixed axis.

• References
– Engineering Mechanics: Dynamics 12th Edition, RC Hibbeler, 

Prentice Hall



Contents

• Rotation about a fixed axis about mass centre G

• Rotation about a fixed axis about Point O

• Example calculation



Rotation about a fixed axis
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Rotation about a fixed axis

Support reaction force
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Rotation about a fixed axis
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Rotation about a fixed axis

𝑟𝐺
Path of Point G
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Rotation about a fixed axis
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Rotation about a fixed axis

About Centre 

of Gravity G
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Rotation about a fixed axis

About Point O

Moment of Fn = 0
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Example Calculation

A 50-kg object with radius of gyration, kG = 0.4 m, about its centre of

gravity G is pinned at point O and is subjected to the couple moment

as shown. If at this instant it has angular velocity of 6 rad/s, determine

the support reaction at point O and its angular acceleration.
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Example #1 (Moment about Point O)
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Example #1 (Moment about Point G)
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“Truth is ever to be found in simplicity, and not in the 
multiplicity and confusion of things.”

– Sir Isaac Newton
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