Dynamics Formula Overview

1 General Equations:
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YF =ma
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2 DPolar Coordinate Systems:

r =re,

v =r7Te, + rfey

a= (r — r@Q) e, + <2r9 + r@) ey

3 Relative Velocity/Acceleration:

VA/B =VA — VB = —VB/A
apA/B —AaA —aB = —ap/aA
4 Friction:
F, = /LkN
Fy < psN
5 Energy:
U= | F-ds
1
T = —mv?
5 MY
V9 =mgh
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Ve = §k(r —rg)?

Ulo=AT + AVI + AV®

6 Momentum:
G =mv
G=mv=ma=Xf

H=mrxv

H=mrxv=rx(ma)=rxXf =XM,

7 Collisions

vl — 02’

e= ——-——
vl —v2
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Plastic collision = e = 0, elastic collision = e = 1.

8 Rotations
do
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V=wWXT
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9 Moment of Inertia

Ig = / r2dA
Q
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Iy = Ig+mpy =mkij
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Ig,.. = Eml2
1
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10 Kinetic Energy for Rotations
1
T = 5[0&12

1 1
T = imUQG + 5[@&)2

11 Angular Momentum Equations

Hp = Igw+rag X mvg
Ma =Ha +va X mvg

Ma = Hg +rag X mag

12 Table of Useful Equations

YF =ma M =Ia
G =mv H=Iw
G=YF H=3>XM
T = tmw? T = 31w?



