p=my=mr

Rocket Motion

EXT

my=—-mv, +F

[=Fxp T=Fxf=1 for =q(E+VXB

p ! Je =4 ) Miscellaneous 1 m/s =2 mph
foo = =(bv+cv)D = f +f. Reynolds R=Dvp /1 > GMm

] aued ffriction = IuFN f;grav == 7"2 r
sphere, diameter D: b=8D c=yD’> R=48 Josa [ Jiin
Collective Motion * assuming Newton’s 31 Law = FINT cancel =~ EOM in Inertial Frames
Notation for collective properties FET = p
= unsubscripted capital letter => “TOTAL”, except for ... ZEXT, ()

= unsubscripted capital position, velocity, accel = “OF THE CM”
< subscript # coordinate index => “OF”

4 1o superscript - “RELATIVE TO ORIGIN”
& superscript () = “RELATIVE TO (POINT)”
& superscript prime” = “RELATIVE TO THE CM”
CM: MR= Zm T

P=MR L, =RxP
Rotating Body: for any BODY-FIXED vector B, B=dxB

Moment of Inertia: for any BODY-FIXED point B,

2

T = [ if reference point A
¢ is the CM, or
* is not accelerating, or
* K II(R=T,)
EXT INT
T'+U™ +U" =conserved for
conservative forces

Decompositions

_ 5 (B) _ 7(B) ,
P=F, Iy =1oys 15

77 =, ~EXT _ 7
L=L.+L Tew = Loy

B = Zm F® % d LB = B T® - %I(}g)wz T = TCM +T" T= T(stationary point)
Uniform Gravity: If /™" =mg only > F™" =Mg 7" =RxMg 7""=0 U™ =MgH
Variational Calc / Mech  * Gen. coord ¢g; must be indep Mechanics Principle of Least Action :

1,4,
S= [ dtLig.g.t) 65=0- %:%(%) for each ¢
1,4, qi t qi

H =¢,(dL/dq;,)— L conserved when JL/dt =0

L
Gen. force O, = — , momentum p, = —

L=T-U — 65=0 @ true {q,(1)}
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g
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H=pq,—L equals T+U when 7, =7,(q,)



