Elementary Dynamics — Equation Sheet #3

Linear Impulse and Momentum

(for Systems of Particles) Direct Central Impact of Two Particles

my (V) + g (Ve ), = my (Ve )y +mp (Vi ),
> m(v +Zdet—Zm V), _(VBX)Q_(VAX)Q
or (VAX)I - (VBX)I
m(vg ), +2 I Edt =m(vs), Oblique Central Impact of Two Particles
~mg = _z J. th 142 (VA}’ )2 = (VA.V)1 and (VB)’ )2 - (VBJ" )|
my (Vi) +mp (Ve ), =ma (v ), + mp (Vs ),
Conservation of Linear Momentum o= (va)z _(v/fx)z
(vAx )1 - (Vb’x )I
Z(mfl" = 2(”’“"
(Dom:)vg =D myy, = constant Collisions with a Fixed Surface

(vAy)z - (VA.V)I and (vAx )2 - _e(VAx)l

Rigid Body Fixed Axis Rotation (2D)

Constant Angular

=wk=0k and «=ak=ok=0k :
~ ~ ~ ~ ~ ~ Acceleration

—oxr,=rf
- ;{ St a =a, = constant
) .
ap = dz(a)xrp) (QXI:P)-I-CL)X(@XI:P):—VQ e, +rbe, O=0,+at
0=0,+ot+tat
Relative Motion of Two Points of a Rigid Body (2D) o’ =w, +2a,(0-06,)

Ya=YpTYasp :1’3+(@X’SA/B)

_ _ 2
QA—QB+QA/B—QB+(@X’SA/B) O°Ly/p

Point Moving on a Rigid Body: Rotating Axes

Vg =Vt Vg T OXL 45 =V +(Vyyp): + QXTI 4p

_ 2
=y +a,+2(ax BAre;’)+(qX ’SA/B)_CU YAlB

=dp+(Ayp)g: + 2(9 X (YA/B),U.’Z) + (9 X ’SA/B) — Q4




