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Abstract:  

There are controversies and misunderstandings with the term 

“relativistic mass”. So, alternative concepts must be considered. 

It is postulated herewith that the stronger force required to 

accelerate an object moving at a faster speed is due to the 

increase of its inertia. That ensues in a rise in the gravitational 

force required to pull that object, and thereby brings to an 

increase in the gravitational constant.  
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Introduction:  

Recently it has increasingly been recognised that the “relativistic mass” concept is troublesome 

[1]. The term “relativistic mass” is subject to misunderstandings as it makes the increase of the 

inertia of an object with velocity appear, as if it is connected to some change in the masses 

internal structure such as its crystallographic, chemical and nuclear properties. So, the concept of 

“relativistic mass” which increases with velocity is not compatible with the standard language of 

relativity theory [2] and it is unnecessary [3] and confusing [4]. It is important to realize that the 

property of mass of an object or particle does not increase with motion. The change is in energy 

[5].  

The more modern position is that there is only one mass, and it is speed-independent [6]. Many 

alternative E. P. Manor 1408 conceptions formed in the last century to the original energy-mass 

relationship [7]. The interpretation of special relativity that the mass of a relativistic body 

increases with velocity is an unfortunate consequence of relativity. In 1948 Einstein himself 

warned against the use of mass increasing with velocity [8]. So, using the word “mass” is quite 

confusing [9]. “Relativistic energy” is actually the proper replacement for “relativistic mass” 
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[10]. It is more accurate to say that “inertia increases as velocity increases” [11]. All the citations 

mentioned here indicate that an alternative notion to “relativistic mass” is desireable. Such a 

concept should replace the hypothesis that mass increases with velocity, however, should keep in 

line with relativistic physics. Mass may be defined as matter that measures its resistance to 

acceleration. This includes resistance to a gravitational force. That change is related to the speed 

of the object. An object at rest, the gravitational force required to accelerate it toward earth is “g” 

(9.8 m/s²). For a receding object, its direction is opposite to the gravitational pull. Therefore, the 

faster it moves, the harder it becomes to pull it toward earth. So the gravitational force required 

must be stronger. This, until an object recedes at a speed close to the velocity of light © where 

the force required is almost infinite. For an object approaching earth, its inertial force is in the 

same direction as the gravitational attraction. So the force required to accelerate it towards earth 

is less than that pull required for an object at rest. The faster an object approaches earth, the less 

gravitational force is required to attract it. However, for objects at a certain velocity, the objects 

inertial force equals the force required to pull it. That velocity can be calculated, and is v = 

0.78615 c. Up to this speed, the faster an object approaches earth, the less pulling force is 

required to pull it in order to accelerate its approach. Objects approaching still faster, their inertia 

are stronger than the exerted gravitational force required to accelerate it. So to say, it “overtakes” 

gravitation. So the force causing their acceleration will bear a negative (−) sign. From that 

velocity onwards, objects approaching earth at faster speeds have a larger inertial force, although 

it is bearing a negative sign. Objects with speeds approaching that of light will have an almost 

indefinite inertia. Inertia of an object is its resistance to any change in its state of motion, 

including speed and direction. For that reason, if the inertial force bearing a (−) sign, its force is 

just like that bearing a (+) sign. Figure 1. Graphical representation. E. P. Manor 1410 This is 

similar to the so called “mass increase”, which is assumed to increase, independent to the 

direction of movement. This, although for an approaching object there is an apparent “mass 

decrease” [13]. The magnitude of the force depends on the objects velocity, and not on its 

direction. One of the pillars of Einstein’s Relativity is the principle of equivalence: the 

equivalence of inertial mass and gravitational mass. Here, it comes to be the equivalence of 

inertial force and gravitational force. Implications of Gravitational Force increase with increase 

of a body’s gravity, due to increase in the gravitational constant, there is an increase in a 
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contracting force, therefore, theoretically, a possible increase in density. The increase of density 

of a body causes its length shortening. That is the well known relativistic length shortening. The 

gravitational increase with velocity of moving objects, ensuing in increased density, might effect 

radioactive decay. In denser objects radioactive decay may slow down. Time dilation is usually 

considered to be related to velocity. As shown here, velocity effects gravity, so also time dilation 

is related to gravity.  

 

Conclusions: 

The inertia of a moving object is dependent on its mass and speed of motion. With increase of 

that energy it becomes harder to change the objects motion—acceleration, deceleration and 

deviation from its course. According to the main stream relativistic theory, this is due to the 

increase of the relativistic mass of the object. That requires more than one interpretation of what 

mass means. One is that mass does not change and is called “invariant mass” or “rest mass”. The 

other “relativistic mass” is energy dependent, increasing with velocity. That requires changes in 

its properties. For that reason, alternative interpretation for the increase of resistance depending 

on the velocity of the object must be sought. In this paper, the increase of the inertia of an object 

with increase in its speed is related to changes of the gravitational force, and so in the 

gravitaional constant. This solves the disparity of defining “mass”. To overcome the inertial 

force of a given mass, the gravitational pull must be at least of the same magnitude. If that mass 

moves at an invariant speed, and its mass is constant, the gravitational attraction exerted by earth 

must be related to the velocity of that mass. Einstein reinforced the relationship between gravity 

and inertia by declaring their equivalence. Both exert the same force on an invariant mass with 

an invariant speed. It turns out that the gravitational constant “G” is dependent on the pace of the 

mass. As inertia and gravity have a vector, formulae are developed to cope with this issue. An 

object’s inertia changes its gravitational behavior, so it seems “as if” its mass changes. The 

variations of the inertia of a body only make it seem “as if” it is the mass that varies. So the 

concept presented here solves the problem with the term “relativistic mass”. Although it is the 

inertia, not the mass that increases with speed, it seems erroneous “as if” the mass is gaining 

more mass. Therefore, it is suggested to call it “as if” mass. This change to the generally 

accepted terminology is not too dramatic.  
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