1-Body Motion f=p=mi p=mv=mF Rocket Motion  mv = —iv™ + F*"

b=rxp T=rxf=l Fo ==(GMm [ 1)7 Miscellaneous 1 m/s ~2.2 mph

J_‘;ir = _(bV + CVZ){; = ]_‘;in + };uad ReynOIdS R= Dvp / 77 f { = ukinN
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Collective Motion * assuming Newton’s 319 Law = FINT cancel ~ EOM in Inertial Frames

=

Notation for collective properties FEXT = p

] unsubscr%pted cap%tal lette':r‘ > “TQTAL”, eXCep‘)‘t for ... § FEXT.(A) _ T if reference point A

= unsubscripted capital position, velocity, accel => “OF THE CM « is the CM, or

< subscript # coordinate index =» “OF” * is not accelerating, or

o no superscript = “RELATIVE TO ORIGIN” *nR-17)

 superscript () - “RELATIVE TO (POINT)” T+U +U™ = conserved for

& superscript prime” = “RELATIVE TO THE CM” conservative forces
CM: MR= 2 mi P = MR L, =RxP Decompositions

: P=P, 19 =15 ,+1,

Rotating Body: for any BODY-FIXED vector B, B=@®xB

Moment of Inertia: for any BODY-FIXED point B,
Igs) = L(B) _ I(B)a) T(B) — %Ig;)wz T = TCM +T’ T = T(Statlonary point)
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TCM - LCM

Uniform Gravity: If /™" =mg only > F™ =Mg 7™ =RxMg 7™ =0 U™ =MgH

Variational Calc / Mech  * Gen. coord ¢; must be indep Mechanics  Principle of Least Action :
4. oL df oL L=T-U — 65=0 @ true {q,(1)}

S= [ dtL(g.¢.1) 85=0——== for each g; oL 5
oy dg; dt aql Gen. force Q, = — , momentum p, = —

[ dH _ oL : i
Zf], 9 o H equals T+U when 3 no t-dep constraints

Accel Frames f=F/m — [,"=-4  fi=(Qx#)xQ=0QF f,=20V"xQ [ =F"xQ
For B 7 - 7
constant 9B =QxB For general db =QXxb + db
in S* frame: 4! S vector b:  dt S dr S
Damped / Driven Linear Oscillators
EOM : i +2Bx+w x= f(t) where F_ _=-k¥i=-mw,X, Fdamp =-bv=—mQ2B)v, F,.=mf({)

i .. Aw 1 .
Resonance: QU o Ppe where A’| @, + —""% | = ~A%(®,,,) and A = amplitude of x(7)
factor A®pying P 2 2 P
Estored : :
Q=2r——=—— where E_ =T +U for mechanical oscillator
dissipated / cycle
. S @,
For weak damping 8 < w, : O = W A = Q=~—
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