Fundamental qu.lﬂtiﬂl'lﬁ of Dynamlcs M

KINEMATICS g 1 Equations of Motion
Particle Rectilinear Motion ' Particle | 2F = ma
Variable a Constant a = a, Rigid Body ZF, = mlag),
dv (Plane Motion) ZF, = m(ag),
" = E v =1t + ﬂcF 5 o=t =
ds _ Principle of Work and Energy
= F N = SD + ?J{:,f + .J;'.ﬂfrz T-I_ + EU]—'?. - T2
d 2 .
ads = vdv v = ) + 2a.s — ) Kim:*nc Energy _
. Particle | T = smv”
Particle Curvilinear Motion —
Coordinates . : Rigid Body
Lz - - - - 5 (Plane Motion) 7= %m%{; + 5 Tgw?
Up = X y = X U= Gt 9 Work
vy = Y ay =y Vg=rf—t =210 Variable force Up = f?f' cos  ds
v, =2 a, = % V=2 Gr—+% Constant force Up = (F.cosf) As
n, t, b Coordinates Weight Uy = — WAy
0= @ =0 = dv Spring U, = —(g—, ks - % ks?3)
ds Couple moment Uy = M A#
P [1 + (dy/dx)*]*? Power and Efficiency
q = L At R
" p g ;dz}'l,"d,tz| P:%mF.v E:__%u_u:ﬂmu
. . in in
Relative Motion Conservation of Energy Theorem
Vg = ¥4 "?HI.-'A Ap = Dy + A TI[ + Vl — Tjﬁ + Vg -
Rigid Body Motion About a Fixed Axis Potential Energy o
= == = _I__;r' y &
Variable o Constant « = «, V=V, +V, whereV, = =Wy V. 2 8
do Principle of Linear Impulse and Momentum
= — = wy + @,
“ dt W = oyt ad Particle | mvy + 2 f Fdt = mvy
_ a6 = 4 12
“ = 6= 0p = gt +3ad Rigid Body ‘ m(ve)y + = [ Fdt = m(vg)
_ 2 2 _ -
wdo = add W= wp + 2a(6 = ) Conservation of Linear Momentum
For Point P Z(syst. mv); = Z(syst. mv)y
s=6r wv= = = w’r (vg)2 = (Va)2
Co or. - demar g e ‘ Cocfficient of Restitution ¢ — 22— \’4)2
Relative General Plane Motion—Translating Axes (vah — (¥Bh
Ve = Va4 + Veagny 88 = 84 8g/agin) Principle of Angular Impulse and Momentum
Relative General Plane Motion—Trans. and Rot. Axis Particle (Hg), + 2 / Mg dt = (Hp)s
Vg = vyt ﬂ X Ip/a + (VH,"AJ;_\'.? where Hy = (dj(mwj
Ap = A4 + .{!r b r}j‘}’ﬂ + {l x (.[1 by rﬂ,-"ﬂ) +
20 % (Vs,f,ﬂx_uz + {“B,."A)J:yr. Rigid Body (Hers ? = He)
KINETICS (Plane motion) where-Hy—=tew
M-mg—m«ent—ell-lﬂenia—l—-#dm (Hﬁ;,;r_ﬁjf_htg-d‘t-——(-ﬂ-ng
s I Conservation of Angular Momentum
~ \m S(syst. H); = 2(syst. H),
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