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Abstract

In classical mechanics, this paper presents a general equation of motion, which can
be applied in any reference frame (rotating or non-rotating) (inertial or non-inertial)
without the necessity of introducing fictitious forces.

Introduction

The general equation of motion is a transformation equation between a reference frame S anc
dynamic reference frame.

According to this paper, an observer S uses a reference frame S and a dynamic referenSe frame

The dynamic positioii,, the dynamic velocity,, and the dynamic acceleratiag of a particle A
of masam, relative to a dynamic reference frarBeare given by:

Fa— J J (Fa/me) dt dt
Va = J (Fa/ma) di

80 = (Fa/Ma)
whereF, is the net force acting on particle A.

The dynamic angular velocitys and the dynamic angular acceleratiogof a reference frame S
fixed to a particle S relative to a dynamic reference fr&@nare given by:

s =+ |(F1/ms—Fo/my) - (r1 —ro) /(11— 10)? "2

as = d(s)/dt

whereFy andF; are the net forces acting on the reference frame S in the points O apdridr, are

the positions of the points 0 and 1 relative to the reference frame Snaisdthe mass of particle S

(the point 0 is the origin of the reference frame S and the center of mass of particle S) (the point
belongs to the axis of dynamic rotation, and the segment 01 is perpendicular to the axis of dynam
rotation) (the vectotos is along the axis of dynamic rotation)



General Equation of Motion

The general equation of motion for two particles A and B relative to an observer S is:
MaMy(Fa —p) — MaMp(Fa —Tp) =0

wherem, andm, are the masses of particles A andrBandry, are the positions of particles A and B,
fa andfy are the dynamic positions of particles A and B.

Differentiating the above equation with respect to time, we obtain:
MaMy [ (Va — Vi) + @s X (Fa—p) | — Mamp(Va — V) = 0
Differentiating again with respect to time, we obtain:

MaMy [ (8a — @) +2Ds X (Va— V) + Ds X (Ds X (a—Trp)) + Gs X (fa—Trp)] — MaMp(8a— &) =0
Reference Frame

Applying the above equation to two particles A and S, we have:
MaMs [ (8a — 8s) +2@s X (Va — Vs) + Ds X (Ds X (Fa—Ts)) + Os X (fa—TIs)| — Mams(8q —8s) =0

If we divide by ms and the reference frame S fixed to particlér$= 0,vs = 0, andas = 0) is
rotating relative to the dynamic reference fraB@os # 0), then we obtain:

Ma[8a+ 205 X Va+ Bs X (Ds X I'a) + Gs X I'a] —Ma(8a—8s) =0

If the reference frame S is non-rotating relative to the dynamic reference fge= 0), then
we obtain:

Ma8a — Ma(8a —as) =0

If the reference frame S is inertial relative to the dynamic reference f@ifig = 0, andas = 0),
then we obtain:

Ma8q — Mada = 0
that is:
Maaa —Fa =0

where this equation is Newton’s second law.



Equation of Motion

From the general equation of motion it follows that the acceleratjoof a particle A of massn,
relative to a reference frame S fixed to a particle S of magsss given by:
F . F2
g = — —2Mg X Vg — —
My ms
whereF& is the net force acting on the reference frame S in the poifrt.A

This paper considers that Newton'’s first and second laws are false. Therefore, in this paper the
is no need to introduce fictitious forces.

Universal Position

Applying the general equation of motion to a particle A of magsand to the center of mass of
the universe of mass.m,, we have:

MaMem(Fa — em) — MaMem(Ffa —Tem) = 0
Dividing by mgn, and considering thdt, is always zero, then we obtain:
Ma(ra—rem) —Mafa =0
that is:
myrim— [ [F,dtdt=0

wherer {Mis the position of particle A relative to the center of mass of the universe.
General Principle

From the general equation of motion it follows that the total posiﬁqu a system of biparticles
of massMj (Mjj =3, 5;.; mmy), is given by:

From the general equation of motion it follows that the total posilﬁoof a system of particles of
massM; (M; = 3; my) relative to an observer S fixed to a particle S, is given by:

Ri=3 %[(n—u)—(ri—rsﬂ -0

Therefore, the total positioﬁij of a system of biparticles and the total positienof a system of
particles are always in equilibrium.



Kinetic Force

The kinetic forceFk,, exerted on a particle A of mass, by another particle B of mass, relative
to an observer S, is given by:

My . . . .
FKa\b = ?mo [(aa - ab) + 20g X (Va— Vb) + s X (a)s X (I’a — I’b)) + og X (ra— I‘b)]
m
wheremem is the mass of the center of mass of the universe.

From the previous equation it follows that the net kinetic foFeg acting on a particle A of
masam, is given by:

FKa= ma[(aa—acm) + 25 X (Va — Vem) + @s X (@s X (fa—Trem)) +As X (fa— rcm)]

wherer ¢.m, Vem, @ndacm are the position, the velocity, and the acceleration of the center of mass of the
universe.

The net kinetic forcdk4, and the net dynamic forcEp,p,, both acting on a biparticle AB of
massm,my, are given hy:
FKab = MaMy(FKa/Ma — FKp/Mp)

FDab = MaMy(FDa/mg — Fop /my)

—
FKab = MaMy[(8a — @) +2Ds X (Va— V) + Ds X (Ds X (ra—Trp)) + s X (fa—TIp)]

FDab = MaMy(3a — ap)
N

FKap—FDap =0

N

FTab - 0
Therefore:
The kinetic acceleratiopd?(r, —rp) /dt?] g of a biparticle AB is related to the kinetic force.

The dynamic acceleratiofu?(f 5 — Tp) /dt?] ¢ of a biparticle AB is related to the dynamic forces
(gravitational force, electromagnetic force, etc.)

The total forceFT,p, acting on a biparticle AB is always in equilibrium.



Appendix

From the general principle the following equations are obtained:

12 equations for a biparticle AB relative to an observer S:

),1( [(ra_rb)yx [dz(rgt; rb)}é]x_ ;1( [(Fa—Fb)yx {dz(th;Fb)}é]X: 0

12 equations for a particle A relative to an observer S fixed to a particle S:

e R SN

Where:

x takesthe value 1 or 2 (1 vector equation, and 2 scalar equation)

y takesthe value O or 1 (O linear equation, and 1 angular equation)

z takes the value O or 1 or 2 (0 position equation, 1 velocity equation, and 2 acceleration equatior
Observations:

rs=0,vs =0, andas = O relative to the reference frame S.

If y takes the value 0 then the symbolkshould be removed from the equation.

[d?(...)/dt?] g means-th time derivative relative to the dynamic reference frebne

On the other hand, these 24 equations would be valid even if Newton’s third law were false.
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