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Abstract

In classical mechanics, this paper presents definitions of linear
magnitudes from vector magnitudes.

Linear Magnitudes

The linear magnitudes for a particle A of massma are defined with
respect to a position vectorr which is constant in magnitude and direction.

Linear Mass Ya = ma (r · ra)

Linear Momentum Pa = ma (r ·va)

Linear Force Fa = ma (r ·aa)

Linear Work Wa =
∫

Fa d(r · ra)

Theorem Wa = ∆ 1/2 ma (r ·va)2

Wherera, va, andaa are the position, the velocity, and the acceleration
of particle A.

The linear magnitudes for a system of particles are also defined with
respect to a position vectorr which is constant in magnitude and direction.

1



Linear Potential Energy

The linear potential energyUa of a particle A on which a resultant force
Fa acts, is given by:

Ua = −
∫

(r ·Fa) d(r · ra)

wherer is a position vector which is constant in magnitude and direction,
andra is the position of particle A.

If Fa is constant and sinceFa = maaa, it follows that:

Ua = −ma(r ·aa)(r · ra)

wherema is the mass of particle A, andaa is the constant acceleration of
particle A.

Linear Mechanical Energy

The linear mechanical energyEa of a particle A of massma which
moves in a uniform force field, is given by:

Ea = 1/2 ma(r ·va)2− ma(r ·aa)(r · ra)

wherer is a position vector which is constant in magnitude and direction,
andva, aa andra are the velocity, the constant acceleration and the position
of particle A.

The principle of conservation of the linear mechanical energy estab-
lishes that if a particle A moves in a uniform force field then the linear
mechanical energy of particle A remains constant.
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Principle of Least Linear Action

If we consider a single particle A of massma then the principle of least
linear action, is given by:

δ

∫ t2

t1

1/2 ma(r ·va)2 dt +
∫ t2

t1
(r ·Fa)δ (r · ra) dt = 0

wherer is a position vector which is constant in magnitude and direction,
va is the velocity of particle A,Fa is the net force acting on particle A, and
ra is the position of particle A.

If −δ Va = (r ·Fa)δ (r · ra) and sinceTa = 1/2 ma(r ·va)2, then:

δ

∫ t2

t1
(Ta−Va) dt = 0

And sinceLa = Ta−Va, then we obtain:

δ

∫ t2

t1
La dt = 0
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