Summary: Particle and Planar Rigid Body Kinetics

WHICH TOOL(s) TO USE?

Put effort up front deciding on which
method(s) to use: Newton-Newton/Euler,
work/energy, linear impulse momentum
or angular impulse momentum. Use the
Kinetics Table in Section 5.D of the lecture
book as a guide.

PARTICLE or RIGID BODY?
How is a particle distinguished from a
rigid body? For a particle, we have:

—

Y M =1.6=0 (EITHER /,=0OR G =0 )

THE FOUR-STEP PLAN: Follow it...it is your
friend!

Kinetics Table

Method Body model Fundamental equations
particle N F=mi
Newton-Euler
(relating forces to ~
accelerations) rigid body 2 F=mag
(G=c.m.and A=
any point on body) ZMA = IA& +mrg,  Xd,
() _
icl h+VN+U_,=0+V,
; particle 1
Work-energy where T =—mv*
(relating change in 2
speed to change in ( )
osition, - ne)
position) rigid body h+N+U =5 +V,
(G=c.m.andA= 1 5, 1 2 oL
any point on body) where T =—mv), + EIAw + va-(w X rG/A)
)
Linear particle _[2 F dt = mv, —my,
impulse- 4
momentum
(relating change in f
velocity to change rigid bod P _ -
in time) (ng cm.) y _[Zth =MV, T MV,
1
o)
Anaul particle [Z g di=Fip, = Ho
Angular (O = fixed point) 1 -
impulse- where H = mip XV,
momentum n
(relating change in . _ _ —
angular velocity to | rigid body JZ Mydt=H - H,
change in time) (A = fixed point or fn
c.m.)

where H ,=1,0




