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Abstract

This paper presents an alternative classical mechanics, which can be applied
in any reference frame (rotating or non-rotating) (inertial or non-inertial)
without the necessity of introducing fictitious forces.

Universal Reference Frame

The universal reference frame is a reference frame fixed to the center of mass of the universe.

The universal positiofi,, the universal velocity,, and the universal acceleratiép of a particle A
relative to the universal reference fraiBgare given by:

fa=(ra)
¥a=d(ra)/dt
4, = dz(ra)/dt2

wherer 4 is the position of particle A relative to the universal reference fréme

The dynamic positioi,, the dynamic velocity,, and the dynamic acceleratiag of a particle A of
massmy, are given by:

fa=[[(Fa/ma) dtdt
Va= [ (Fa/ma) dt
da = (Fa/ma)

whereF, is the net force acting on particle A.



General Principle

The total positiorR; of a system of particles of mas4 (M; = 3 M), is given by:
R = > %(Fi ~¥)=0

Therefore, the total positioR; of a system of particles is always in equilibrium.

Observations

Applying the general principle to a particle A, it follows:

Mafa—Mafa=0 | — Yomat3 —omef3 =0

! !

MVa—MaVa=0 | — | Lome3 —1hmaVi =0

! / !

Mg —Mada=0 | — | 1bmd3 —1hmyadZ =0

Substitutingf 5, V4 anda, from page [1] into the above equations, we obtain:

Mafa— [ [Fadtdt=0 | — | 12mafZ—Yoma([ [ (Fa/ma)dtdt)?=0
! !
MaVa— [ Fadt=0 - Yomg¥2 — [ Fadia=0
! /! !
Mada —Fa =0 - Yomgdg — Y2ma(Fa/ma)? =0

Where 1/2\73 = j dadfy — 1/2ma\7§ = j Mada dig — 1/2ma\7§ = f Fadfa (Fa: Fa)



Reference Frame

The universal positioR,, the universal velocity,, and the universal acceleratiép of a particle A
relative to a reference frame S, are given by:

?a:ra‘FFs
\O/a:Va+&)3X ra+\75
Qaa:aa+2d)5XVa+a)sx (C‘(‘)sXI’a)“r&sXI’a"’és

wherer,, va, anda, are the position, the velocity, and the acceleration of particle A relative to the
reference frame s, Vs, 8s, s, and & are the dynamic position, the dynamic velocity, the dynamic
acceleration, the dynamic angular velocity and the dynamic angular acceleration of the reference frame

The dynamic positioiiis, the dynamic velocitys, the dynamic acceleratidi, the dynamic angular
velocity s, and the dynamic angular acceleratignof a reference frame S fixed to a particle S, are
given by:

Fs= [ J (Fo/ms) dt dt
Vs = [ (Fo/ms) dt
as = (Fo/ms)

s = |(F1/ms— Fo/ms)/(r1—ro) |72

&s = d(as) /dt

whereFg is the net force acting on the reference frame S in a poift Gs the net force acting on the
reference frame S in a point dg is the position of the point O relative to the reference frame S (the point
0 is the center of mass of particle S and the origin of the reference framdashe position of the point

1 relative to the reference frame S (the point 1 does not belong to the axis of rotatian) @srttie mass

of particle S (the vectos is along the axis of rotation)

The magnitudes, Vv, 4, @, andd are invariant under transformations between reference frames.
A reference frame S is inertial ths = 0 andas = 0, but it is non-inertial ifos # 0 or ag £ 0.

In this paper it is assumed that the dynamic posifigh the dynamic velocityn,, the dynamic
acceleratiorcm, the dynamic angular velocityem, and the dynamic angular acceleratiagy of the
universal reference frant fixed to the center of mass of the universe are always zero.

In addition, the universal positiafym, the universal velocity.m, and the universal acceleratiég,
of the center of mass of the universe are always zero.



Kinetic Force

The kinetic forceK 5, exerted on a particle A of mass, by another particle B of mass,, caused
by the interaction between particle A and particle B, is given by:

MaMy

K — o _o
ab Mem (aa ab)

wheremgn, is the mass of the center of mass of the univeig@nda, are the universal accelerations of
particles A and B.

From the above equation it follows that the net kinetic fdfgeacting on a particle A of mass,, is
given by:

Ka=Mada

whered, is the universal acceleration of particle A.

From page [2], we have:
Meda —Fa=0
That is:
Ka—Fa=0
Therefore, the total forcéK ; — F3) acting on a particle A is always in equilibrium.

This paper considers that Newton'’s first and second laws are false, since there is no relation betwe
the acceleration of a particle A and the total force acting on particle A.
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