Chapter 9 — Rotation and Rolling

|. Rotational variables
- Angular position, displacement, velocity, acceleration

Il. Rotation with constant angular acceleration
lll. Relation between linear and angular variables

- Position, speed, acceleration

IV. Kinetic energy of rotation

V. Rotational inertia

VI. Torque

VII. Newton's second law for rotation

VIll. Work and rotational kinetic energy

|X. Rolling motion




|. Rotational variables

Rigid body: body that can rotate with all its parts locked together and
without shape changes.

RHotation axis: every point of a body moves in a circle whose center lies
on the rotation axis. Every point moves through the same angle during
a particular time interval.

Heference line: fixed in the body, perpendicular to the rotation axis and
rotating with the body.

Angular position: the angle of the reference line relative to the positive
direction of the x-axis.
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Translation: body’s movement described by x(t).

Rotation: body’s movement given by 8(t) = angular position of the body’s
reference line as function of time.

Angular displacement: body’s rotation about its axis changing the
angular position from 8, to 6,.

Clockwise rotation -2 negative
Counterclockwise rotation - positive

Reference line
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