Fundamental Equations of Dynamics e —

KINEMATICS Equations of Motion
Particle Rectilinear Motion Particle | SF = ma
Variable a Constant a = a, Rigid Body SF, = m(ag),
d Plane Motion =
P v = vy + ag ( ) | SF, = m(ag),
dt EMG = IGa or EMP = E(‘/‘/Lk)P
v = ds s =50+ vt + %actz Principle of Work and Energy
dt Tl + 2U172 = Tz
ads = vdv v? = v + 2a.(s — s9) | Kinetic Energy
Particle Curvilinear Motion Particle | T = %mvz
x, ¥, z Coordinates 1, 0, z Coordinates Rigid Body (Plane Motion) | T = %mvé + %I G’
’Ux=)‘C ax=5é ’Ur:; a,Z?—réz Work
v,=y a =7y v0=ré a9=r§+2%é Variable force Ur Z/Fcosf)ds
.=z a =72 v, =z a =72 Constant force Up = (F.cos0) As
n, t, b Coordinates Weight Uw = —W;Ayz L
v Spring U, = —(5 ksy — 3 ksl)
v=y3 aG=0v=v— Couple moment Uy = MAO
ds P d Effici
5 2132 | Power an iciency
v [1 + (dy/dx)’] dU P U
Iy =7 P = 2 2 P=—=F-v g=—""=_"
' ' p |y /dx?| dt Py Uy
Relative Motion Conservation of Energy Theorem
VE=V4+ Vpu ag=a, tagy, T,+V, =T, +V,
Rigid Body Motion About a Fixed Axis Potential Energy
Variable Constant a = a, V=V,+V,whereV, = Wy, V, = +y ks?
do Principle of Linear Impulse and Momentum
a = ? 0w = w,t+ at
td@ Particle ‘ mv, + E/F dt = mv,
w:E 0200+w0t+%act2
Rigid Bod + 3 | Fdr =
wdo = adf 0 =+ 20,0 — 0y | 070 ‘ miveh / mve):
For Point P Conservation of Linear Momentum
s=0r v=or a=ar a,= or 3.(syst. mv); = X(syst. mv), e — (1)
Relative General Plane Motion — Translating Axes Coefficient of Restitution ¢ = (W), — (Vp)
VB = Va t Vpjapin A = A T Ap/a(pin Principle of Angular Impulse and Momentum
Relative General Plane Motion—Trans. and Rot. Axis Particl L &=
Vg = V4 + Q Xxgn + (Vaady: articte (Ho) Mo di = (Ho)
ag=a, + O X1z, + QX (Q Xy, + where Hy = (d)(mv)
20 X (Vg/a)eye T (@p/a)iye (Hp), + E/Mc dr = (Hg),
KINETICS Rigid Body where Hg =0
Mass Moment of Inertia I = / # dm (Plane motion) (Hp), + 2 / M, dt = (Hyp),
Parallel-Axis Theorem I = I + md* where Hp = lpw
) ) Ji Conservation of Angular Momentum
Radius of Gyration k= . S(syst. H), = 3(syst. H),
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