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Angular displacement from average angular velocity 0 = 0y + ot
-—---___-____
Angular velocity from angular acceleration wf = W + at

Angular displacement from angular velocity and angular acceleration | 6f = 6g + wgt + %txtzk

Angular velocity from angular displacement and angular acceleration m% = mgz + 2a(AB) \
.
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Table 10.1 Kinematic Equations
Rotational Translational
openstax b — ot ~ ~
= wt X=X ot
P Linear Rotational f o+ 0o+
Wy = wwq + af Ur = Un + at
Position X ] f 0 f 0
0 = 0y + wot + +at® | x; = xg + vpt + +at?
Velocity v= % W = % f = b0 Tl T3 f =Xp T Ul + 3
du dw m% = m{% + 2a(A0) U% = U% + 2a(Ax)
Acceleration | a = a | =

Table 10.2 Rotational and Translational Kinematic Equations
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Figure 10.20 Values of rotational inertia for commmon shapes of objects.
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Parallel-Axis Theorem

Let m be the mass of an object and let d be the distance from an axis through the object’s center of mass to

a new axis. Then we have
—_ 2
@lﬂl—m&is = Icenter of mass T md”. 10.20
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Torque

When a force F‘ is applied to a point Pwhose position is T relative to O (Figure 10.32), the torque 7 around O
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Newton’s Second Law for Rotation

If more than one torque acts on a rigid body about a fixed axis, then the sum of the torques equals the
moment of inertia times the angular acceleration:

LZ ni=1 ") 10.25
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Work-Energy Theorem for Rotation
The work-energy theorem for a rigid body rotating around a fixed axis is
Wap = Kp — Ky 10.29

where

1.5

K=—-1I
51w

and the rotational work done by a net force rotating a body from point A to point Bis

op
Wyp = / (E r;)dﬂ. 10.30
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Angular Momentum of a Particle

.—'
The angular momentum | of a particle is defined as the cross-product of r and ﬁ, and is perpendicular to

the plane containing ¥ and p :
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Law of Conservation of Angular Momentum

The angular momentum of a system of particles around a point in a fixed inertial reference frame is
conserved if there is no net external torque around that point:
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