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Postulate 1: A body can only move with constant velocity if it moves in a
space in which no other bodies exist(if it moves in a vacuum).[i]

[i] asserts that due to Newton’s Law of Gravitation, provided a body exists
in the space in which another body moves, such a body must exert a non-
zero force of gravity on the moving body, constituting a non-zero net
force which acts on it, and hence providing an acceleration, no matter how
small.

Following [i], it can be seen that provided a body does not move in a
vacuum, it must accelerate. However, in some cases, such acceleration is
approximately zero, and can be neglected.

Newton’s law can be re-stated in terms of the acceleration which a non-
zero force of gravitational attraction induces in a body moving with
constant velocity:

For the body which moves with constant velocity, vo, its acceleration and
net force which acts upon it is zero. However, as it enters the field of
gravity of a massive body, its net force is not zero, and it accelerates

towards the body.

The “field of gravity” is defined as: The spherical region of space, the
center of which is occupied by the attracting body, and whose radius is



that distance for which the acceleration induced in a body which moves
towards it is just greater than zero.

The radius of the field of gravity is called the range of gravitational force,
and is given in terms of the acceleration induced in the moving body as:

R = V(GMc/A)  [1]

following this, we may assume that A = 1071%° m/s2 which is the
mathematical beginning of the spectrum of zero. We must chose this
value because it will mean that R is the maximum distance for which such
a body can induce any acceleration at all. Inserting this value in [1], we
obtain:

R = (10")V(GMc)  [1%]

for the Earth(Mc = 5.98 X 10** kg), R is

R =1.997 X 10" m = 2.1 X 10" ly

hence, provided a body is within this distance from the Earth, it is
accelerating towards the earth even if it was initially moving with constant
velocity.

We may express [1] more generally in terms of any
distance(corresponding to a smaller spherical shell within the field shell)
from the center of the field of gravity as

R=V(GMc/A) [2]



[2] implies that the closer a body gets to the center of the field of gravity,
the greater its acceleration. When we make A the subject of [2], the
following postulate is established:

Postulate 2: The acceleration of a body moving with constant velocity once
it enters the field of gravity is the same as if the body were moving in a
circle around the center of the field of gravity, such that the induced
acceleration is simply the radial(centripetal) acceleration. [ii]

From [2],

A= GMc/R02 = Voz/Ro [III]

Where Vo is '\/(GMc/Ro)

Let it be known that [iii] pre-defines the constant speed, vo, of a body
which is a distance, Ro ,from the center of the field of gravity due to Mc,
according to both the principle of uniform motion in a circle and Newton’s
law of gravitational attraction.

This permits us to define a single radius(Rp) which we use to compute the
acceleration of the body, and this radius is a function of the body’s initial
velocity(vo):

Ro = GMc¢/vo? [3]

Using Ro, we get a single value for A, Ao, which is given as follows:

Ao = vo*/GMc [4]

Using [4], we may give the instantaneous velocity of the body as it
accelerates towards the center of the field of gravity:



VvV = Vg + Aot,

vV = v+ vo't/GMc  [iv]

if we assume that the moving body is to collide with the attracting body, it
would be useful to derive a time of collision based on [4] :

the acceleration which the body has at a distance Ry from the center of

the field of gravity is the same as the centripetal acceleration it would

have if it was travelling at a speed, vy, in a circle around the center of
gravity a distance Ry from it.

Hence once the distance of the moving body from the center of the field of
gravity is Rg, [4] becomes valid, and we may compute the time of collision
of the moving body with the center of the field of gravity.

The distance, S, covered by the body as it accelerates in a straight line is:
S = vot + V2 Apt?
S = vot + vo? t2/2GMc [V]
When S=Rg, the moving body will collide with the center of the field of

gravity, and the time of collision(tp) is given as follows:

to = GMc(V3 - 1)/vo®  [5]

hence we see that the time of collision is independent of the mass of the
attracted(accelerating) body, and depends on the initial velocity of the
attracted body as well as the mass of the attracting(more massive and
relatively stationary) body.



Postulate 3: Once a body which initially moves with constant velocity
enters the sphere of influence of the gravity of a relatively stationary and
more massive body, it must accelerate towards the center of such a body,

and since the net force which acts upon it pulls it toward the center of
such a body, with the non-intervention of other factors comes the
inevitable collision of the two bodies.[vi]

In closing, let us take an example of an extraterrestial collision:

Example: NASA satellites detect an asteroid which is 1.6 light years away
from the sun, and which is moving with a velocity of 96.2 m/s in the
direction of the sun . If the gravities due to other bodies along its path can
be ignored, how long do Earth’s Joint Extraterrestrial Defence Forces
(JEDF) have to blast it out of the course of the sun?

Solution

The average person, ignoring the gravitational effects of the sun, will
calculate as follows:

Time = distance/speed

Time = (1.513 X 10'®* m)/(96.2 m/s) = 4,987,205.33 years

The actual time can be calculated using [5] as follows:

to = GMc(V3 - 1)/vo’,

G = 6.67 X 10 N m2/kg?



Mc = mass of sun = 1.99 X 10%° kg

Vo = 96.2 m/s

to = 3,460,894.107 years

that’s a difference of 1,526,311.22 years! and it is only 69.4% of the
incorrectly measured time.
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