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Simple Harmonic Motion
The differential equation
d?z(t)
dt?
represents a simple harmonic oscillator, and has solutions of the form

+wp’z(t) = 0

z(t) — Acos(wyt + ¢)

where:

wyy is the angular frequency.
A and ¢ are arbitrary constants that depend on the initial conditions.

1
=== = (relation between frequency, period, and angular frequency)

T 2n

g = 4] — {angular frequency of a simple mass-spring oscillator )
m

Rolling Without Slipping

Ve = T Hw
Dynamics
Z F — mi (Newton's 2nd Law for a single particle)
&z
Fo = ﬂ:_:!mj (gravitational foree of attraction between two particles)
Fi — myg {gravitational foree on a mass m near the surface of the Earth)
f= N (kinctic friction)
f < pN (static friction)
F——kr (Hooke's Law: lincar restoring foree)
Momentum
7 — my (momentum of a particle)
. dp
Z F= d_F: (Newton's 2nd Law for a single particle, in terms of momentum )
Frg = 2 defintion of f
g = (defintion of average [net] foree)
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Systems of Particles
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Thrust Equation

(total mass of a system of particles)

(momentum of a system of particles)

(Newton’s 2nd Law for a system of particles)

(center of mass of a system of particles)

(momentum of a system of particles, in terms of CM)

(Newton’s 2nd Law for a system of particles, in terms of CM)

i,y 18 the velocity of the entering (or leaving) mass particles relative to the main object.

Rotational Dynamics

d

L=Fxp
F—iFx F
.

di

For a system of particles,

Rigid Bodies

F = Em_,—Hf
J

Iy = I + Md*
I, =I.+1,

(angular momentum of a particle about the origin)

(torgque about the origin due to a foree F)

(moment of inertia of a rigid body)

{Parallel Axis Theorem )

{Perpendicular Axis Theorem, for a 2-I) object in the zy planc)
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