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304 Rotational dynamics of a barbell

A rigid barbell consists of two heavy balls mounted at
the ends of a light rigid 40cm long rod. The barbell
can rotate about an axle (pointing perpendicular to the
board/page) at O. The mass of A is 600 g, the mass of B
is 300 g and the mass of the rod is negligible. One force
acts on each ball and the force on ball A is perpendicular
to the rod. The angle between the force on B and the
rod is 63°. The set-up is such that gravitational forces
are irrelevant. At an indicated moment the rod makes a
45° angle with respect to the usual z axis. (1315p2023)

a) Determine the net torque on the barbell (about O).
b) Determine the moment of inertia of the barbell (about O).
c¢) Determine the angular acceleration of the barbell (about O). l%o" v63°
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