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Torque

Torque, 7, is the tendency of a force to rotate an object about some axis.
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Newton’s Second Law for Rotation
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Rigid body under a net torque




Ex 11: (Problem 10. 51 Halliday)

Block 1 has mass m,; = 460 g and block 2 has mass m, = 500 g, and the pulley, which is
mounted on a horizontal axle with negligible friction, has radius R = 5 cm. When released from
rest, block 2 falls 75 cm in 5 s without the cord slipping on the pulley. (a) What is the magnitude
of the acceleration of the blocks? What are (b) tension T, and (c) tension T, ? (d) What is the

magnitude of the pulley’s angular acceleration? (e) What is its rotational inertia?
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Ex 12: (Problem 10. 56 Halliday)
Figure 10-46 shows particles 1 and 2, each of mass m, fixed to the ends of a rigid massless
rod of length L, + L,, with L, = 20 cm and L, = 80 cm. The rod is held horizontally on the

fulcrum and then released. What are the magnitudes of the initial accelerations of (a) particle 1

and (b) particle 2 ?
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Ex 13: (Problem 10. 57 Halliday)
A pulley, with a rotational inertia of 1 x10-3 kg m? about its axle and a radius of 10 cm, is acted

on by a force applied tangentially at its rim. The force magnitude varies Iin time as

F=0.5t+ 0.3 t2,with F in newtons and t in seconds. The pulley is initially at rest. Att =3 s

what are its (a) angular acceleration and (b) angular speed?
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Energy Consideration in Rotational Motion

Translational Motion: Rotational Motion:
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% For a system of two or more objects interacting with conservative forces:

W..=AE__. =AK+AU=AK, __+AK . +AU
if W, =0 AK,.  +AK  +AU =0




Ex 14: A uniform rod of length L= 30 cm and mass M = 1 kg is free to rotate on a frictionless
pin passing through one end. The rod is released from rest in the horizontal position. (a) What
IS its angular speed when the rod reaches its lowest position? (b) Determine the tangential
speed of the center of mass and the tangential speed of the lowest point on the rod when it is In

the vertical position.
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Ex 15: (Problem 10. 66 Halliday)

A uniform spherical shell of mass M = 4.5 kg and radius R = 8.5 cm can rotate about a vertical
axis on frictionless bearings. A massless cord passes around the equator of the shell, over a
pulley of rotational inertia | = 3 x 103 kg m? and radius r =5 cm, and is attached to a small
object of mass m = 0.60 kg. There is no friction on the pulley’s axle; the cord does not slip on

the pulley. What is the speed of the object when it has fallen 82 cm after being released from

rest? Use energy considerations. M, R
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