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Abstract: There is an inconsistency in understanding the energy distribution of objects in the 

gravitational field and of electrons in the electrostatic field of atoms, although both fields have the same 

common point as being the potential force field. Moreover, the potential field forces of said both fields are 

inversely proportional to the square of the respective distance to the field center. Deriving from the 

consideration and precision of concepts of mutual attraction and energy of objects such as potential 

energy, difference of potential energies, negative and positive energies, the author has opposed a 

"fraudulent substitution” between the concept of potential energy and the concept of difference of 

potential energies of an object in the gravity field and the carelessness in imposing the potential energy 

on the earth's surface to be zero – a minor flaw that leads to big mistakes, one of which is the inadequacy 

of the law of conservation of mechanical energy that results in a reciprocal conversion of the kinetic 

energy and the potential energy of an object moving in the gravity field – a false perception of the essence 

of phenomenon, one of the causes leading to the inconsistency between the macro world and the micro 

world. The author also demonstrates that the mechanical energy of a moving object in the gravity field 

cannot be conserved but on the contrary, can only increase continuously. Thus, the author affirms the 

presence of the intrinsic energy of an object in its energy conversion during movement and thereby 

expresses the law of conservation of the object’s total energy (including intrinsic energy) in the potential 

force field. The general formula for this total energy has been proved: W = 2mc2. The problem is not only 

in mechanical phenomena but also in electromagnetic phenomena. 

Keywords: Potential energy, difference of potential energies, mechanical energy, law 

of conservation of mechanical energy. 

1. Introduction 

In classical mechanics [1-5], studying energy states of moving objects in the Earth’s 

gravity field is considered a classical issue that has been examined rigorously in practice 

for hundreds of years and became popular (at high school level); the law of conservation 

of mechanical energy acquired therefrom is admitted as one of the most fundamental 

laws of nature, which is the "classic" basis, even the "truth" in the sense that it cannot be 

wrong. 
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So far, no one in the scientific community is skeptical about this. Modern science 

concerns to "modern” issues such as "dark matter," "dark energy," unifying Einstein's 

gravitational theory with quantum mechanics, etc. Any reconsideration of the basic 

issues as mentioned above is considered "gossip", "an idle babbler" or even "stupid". It 

could be just the work that the children in high school raise to better understand the 

lectures of teachers. The most understandable example is the conversion of the potential 

energy to the kinetic energy, and the kinetic energy to the potential energy in the motion 

of the pendulum, the conversion of the potential energy of water in the dam to its kinetic 

energy to rotate turbines of generators, etc. All theoretical calculations are so consistent 

to measurements in practice that "only people who are extremely stupid or who have 

mental disorder will not understand that!" 

However, if only the consistency between the microcosm of atoms and sub-atoms 

(where quantum physics predominates) and the macrocosm of objects, the earth, stars 

(where general relativity theory can give full scope of ability) had not been violated so 

mercilessly, the author himself would not be willing to get the "jeering" from other 

people. 

So what is the "consistency" which had been mentioned above? It is the physical 

world that is unique and for which there must exist most general rules that all entities 

thereof, regardless how big or small, near or far they are, have to conform. But, as 

everyone knows, between the macrocosm and the microcosm, there are a so huge gap 

that cannot be unified (at least until now) and a so distinct boundary that cannot be 

explained. 

In atoms, according to quantum theory [6], the smaller the electron's energy level is, 

the closer to the nucleus the electrons get. The electron energy always tends to return to 

the lowest level whenever possible, at that time it does not require an extra energy, but 

on the contrary, radiates the energy. Meanwhile, to move to the outer orbit, an Earth's 

artificial satellite from its current orbit would need an energy much less than those for 

putting it to the inner orbit with the same orbit movement which is closer to the earth – 

the satellite itself cannot be moved from this orbit to another. What makes the 

contradictory behavior of the potential field forces between the earth and the atomic 

nuclear when, in qualitative analysis, both are inversely proportional to the square of the 



__________________________________________________________________________________ 

Created by VU HUY TOAN                                      3                                               Hà Nội 18/11/2008 

distance to the center of the potential force field? Why did the Rutherford atomic model 

fail? 

When the most general rule is violated, in principle, what should have been done are 

to logically reconsider the so-called "local laws" or even the fundamental concepts 

instead of turning a blind eye to look for other local laws that fit the new phenomena, 

which in essence is just a sophistication – no more, no less. Fixing "what should have been 

done" is the purpose of this article. 

2. Reconsidering the concept of gravity potential energy  

According to the 10th-grade physics textbook, p. 138 [1], "The gravity potential 

energy of an object is the form of energy that comes from the interactions between the earth 

and the object; it depends on the position of the object in the gravity field." (*)  

 From this definition, one comes to the "equation of gravity 

potential energy" through an example of an object with mass m, 

falling from the height z (see Figure 1): "When falling to the ground, 

the gravity force P of the object generates a work: 

               A = Pz = mgz                                                 (1) 

This work A is defined as the potential energy of the object (**): 

                                     Wt = mgz”              (2) 

First of all, even if starting from a simplification, assuming the gravity field near to 

the Earth’s surface to be mostly uniform so that P = const, g = const, then the expression 

for the work (1) cannot describe the mutual attraction of the gravity force P < 0. As well 

known, the vector form of the equation of gravity force under the 2nd Newton's law is: 

                                                                P = mg,                                                            (3) 

wherein g is the acceleration of gravity field in the vector form with the root of the 

radius-vector located at the center of the Earth: 

                                                    
rr

M D rg
2

γ
−= .                                                 (4) 

When being converted into the module to be incorporated in (1), only vector symbol 

has to be removed but not the "–" sign, with note that:  

z 
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because the distance variable r in this case is a time-invariant function (see Figure 2), so 

g < 0 and hence P < 0. But according to (1), it shows P > 0 and g > 0 – this is unreasonable. 

Furthermore, since the moving direction of the falling object in the gravity field 

completely coincides with the direction of the gravity force P, so the work of gravity force 

must be > 0. Therefore, based on the equation (1), for the 

work A to be always positive (A > 0) while the fact that the 

essence of gravity force is the mutual attraction force (P < 

0) is still suitable, the work A should be represented by a "–

" sign: 

                    A = – Pz= – mgz >0                       (5)                                               

wherein z must be understood as the object’s "initial 

height" to the ground before moving under the influence of 

gravity force rather than the "distance variable" r in (4). 

Therefore, the equation (2) must also be correspondingly 

rewritten: 

     Wt = – mgz                                        (6) 

 Secondly, it is not logical to define the concept of potential energy (**) with the 

formula (2). Because it means that the potential energy at the Earth's surface has been 

assigned as zero, which is just like an acceptance of the existence of a sudden change of 

the gravity force at the Earth's surface from P = const to P = 0. Meanwhile, the fact that 

the object’s potential energy in the potential force field equals zero is an absolute concept 

in the sense that the object is no longer able to interact with that potential force field (P = 

0); the said fact exists objectively, regardless of the origin of the coordinate system or the 

arbitrary conventions of the observers. That is exactly the consequence of the completely 

right concept (*) given in the beginning – but as such, there would be no difference from 

the so-called "inconsistency"! 

Thirdly, in a qualitative manner, for the Earth's gravity field, the further away from 

the Earth’s surface the object is, the lesser its potential energy Wt is, even when the 
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distance → ∞, the gravity force P → 0 then Wt → 0. Thus, in the proximity of Earth’s 

surface, although it can be considered that P ≈ const, g ≈ const, it is not the reason for the 

rule of the change of the object’s potential energy to be reversed from "descending" to 

"ascending" according to (2) (or to (6) also). In this case, we should have Wt ≈ const, 

right? It means that in a narrow space (z << R), the object’s position in the gravity field 

can be considered unchanged, however according to (*), the interaction energy between 

the object and the Earth depends only on the position, and is unchanged accordingly. It 

proves that the given concept of potential energy (**) is inappropriate. So, what is 

determined by the expression (2)? 

To clarify this, we must quantitatively determine these things by returning to the 

general expression of the Earth’s gravity force at any distance r to its center (see Figure 

2): 

  
rr

mM r
P

2
γ−=                                                          (7)  

wherein m, M are the mass of the object and the Earth, respectively. The "–" sign in (7) 

indicates the mutual attraction force as mentioned above. It is the removal of this "–" sign 

in many cases to cause fatal mistakes. In particular, it results in a potential energy < 0 [2] 

– a physically meaningless concept, at least to this day. Multiplying both sides of (7) with 

the displacement dr in the direction of gravity force or in the direction of decreasing the 

coordinate of  r, then dr < 0 and ignoring the vector sign, we have the elementary work: 

dr
r

mM
PdrdA

2
γ−==  >0                                                 (8) 

This work must also be > 0. From (8), the object’s potential energy at position B 

corresponding to rB = R + z (with R being the Earth’s radius) can be calculated by 

integrating both sides of (8) from infinitive ∞ (P = 0) to that position (the integration 

direction is the same as the direction of motion of the object under the effect of gravity 

field). Integrating the left-hand side of (8) gives the work of gravity force to move the 

object from ∞ to position B: 

       
B

B

AdA →∞
∞

=∫  >0                                                        (9) 

Integrating the right-hand side of (8) gives us: 
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This is exactly the potential energy expression of the object at position B and it is 

always > 0. (10) can be described by the graph shown in Figure 3a (here the 

magnification of the vertical axis is for easy viewing) with the origin of the coordinate 

being at the Earth’s center. 

 

(10) can be rewritten with the acceleration of gravity field at the Earth's surface: 
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Similarly, integrating both sides of (8) from infinitive ∞ to position D at the Earth’s 

surface, i.e. r = R, we have the object’s potential energy at this position: 

                                     mgR
R

mM
DWt −==

γ
)(                                          (13) 

Hence, the DIFFERENCE of potential energies of the object at position B to position 

D is: 

Wt(r) 

Wt(D) 

Wt(C) 

a) Origin of the coordinate at the 

Earth’s center 

 

Figure 3. The dependence of potential energy of the object on the distance to the 

gravity field’s center 

b) Origin of the coordinate at the 

Earth’s surface 
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The expressions (12), (13) and (14) clearly show the physical meaning: the object’s 

potential energy at the position B is smaller than those at the position D – this completely 

agrees to practice and confirms that the above qualitative comment is true. Taking 

expressions (10) and (13) into account, (14) can be rewritten in the form: 

          )()()( BWDWBDW ttt −=                                              (15) 

)/1(
)()()()(

Rz

mgz
BWDWBDWzW tttt +

−=−==                                 (16) 

Obviously, when z << R, the gravity field is assumed to be uniform (P ≈ const, g ≈ 

const). From (16), it is possible to obtain an expression that differs from expression (2) 

only in the "–" sign, but it is perfectly consistent with (6) when g < 0.  Hereby, it can be 

concluded that the expressions (2) as well as (6) do not represent the object’s potential 

energy in the gravity field defined by the concept (*) but the "difference of potential 

energies" of the object in two positions in that field. In addition, in this subtraction, the 

subtrahend is the object’s potential energy at the initial position B, and the minuend is 

the object’s potential energy at the Earth’s surface D, where Wt(D) > Wt (B), so it is always 

> 0.  

It can be described more visually with the graph on Figure 3b. Here, the dashed lines 

represent the potential energy graph in a coordinate system with the origin point that 

has been moved from the Earth’s center to the Earth’s surface - the 0W vertical axis is 

shifted to the right by the Earth's radius – the shape of this graph is the same as the 

previous one. Meanwhile, if assigning the Earth’s surface with the potential energy to be 

0 and P = const, g = const, then we have a graph of the object’s “potential energy” 

according to (2) as a straight line (solid line) starting from the origin. Comparing two 

graphs, we can see how the essence of the physical phenomenon of the considered 

quantity has been violated! It is still acceptable if only there is no assignment of the 

Earth’s surface with the potential energy of zero and only assuming P ≈ const, g ≈ const 

when z << R to replace the curve graph (dashed line) with the straight line DN. The 

physical nature of the phenomenon does not change, but only the quantity varies, 



__________________________________________________________________________________ 

Created by VU HUY TOAN                                      8                                               Hà Nội 18/11/2008 

because now DN is deemed to be parallel to the horizontal axis or it shows that the 

potential energy is almost constant (≈ Wt (D)) as just said above. 

So the cause is clear: the problem is the fraudulent substitution of the concept of 

"potential energy" (*) with the concept of "DIFFERENCE of potential energies" (**), 

which enables an arbitrary conventionalization of the potential energy = 0 to every 

position in the gravity field, regardless of the physical nature of the phenomenon and 

contrary to the right concept given at the beginning. 

Of course, the simplification for easily acquiring knowledge is acceptable, and may 

have a QUANTITATIVE approximation, but must not change the ESSENCE of the studied 

phenomenon. In this case, the change in the ESSENCE is too serious to be acceptable. This 

mistake is logically called the "fraudulent substitution of concept", which is very 

sophisticated and difficult to realize. That is why this mistake is still repeated in the 

"General Physics" textbook for universities [2], and the reference textbook on physics [4] 

and has been hidden so far. 

If everything just stops here, then this finding is just a minor correction for teaching 

students. However, the problem is much serious when the ESSENTIALLY WRONG 

concept is used to prove one of the most fundamental laws of nature that we will 

consider in the following section. 

3. Review the law of conservation of mechanical energy of a moving object 

The ESSENTIALLY WRONG formula (2) has led to the law of conservation of 

mechanical energy in the form: 

                                             "W = Wd + Wt = constant               (17) 

or:      ½ mV2 + mgz = constant "              (18) 

which lead to the consequences completely contrary to the nature of things. Unluckily, 

said consequences sound so true that any doubt about the same would become 

unreasonable (!) Such consequences are as follows: 

In the process of motion in the gravity field: 
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+ If the kinetic energy decreases, then the potential energy increases (kinetic energy is 

converted to potential energy) and vice versa; 

+ The position where the kinetic energy is maximum has the minimum potential 

energy and vice versa. " 

To judge this point, we will look for more details. 

First, we will perform an analysis in the same conditions indicated the textbook with 

only necessity to return the correct expression (8) to determine the object’s potential 

energy at an any position in the gravity field, and put the DIFFERENCE of potential 

energies in a logically right order as mentioned in expressions (15) and (16). Then, the 

work of gravity force to move an object from the position B to the arbitrary position C 

will be equal to the change in potential energy as well as kinetic energy of the object at 

those two positions. We can write: 

                                              ABC = Wt (C) – Wt (B)               (19) 

                                                  ABC = Wd (C) – Wd (B)               (20) 

Equalizing (19) and (20), we obtain: 

                                    Wt (C) - Wt (B) = Wd (C) - Wd (B)                (21) 

                                   Wd (B) - Wt (B) = Wd (C) - Wt (C)                 (22) 

Equation (22) shows that the conserved quantity during the object’s motion in 

the gravity field is not the object’s mechanical energy in (17) but simply the 

"difference between its kinetic energy and its potential energy" at an arbitrary position in 

the gravity field. That is, using Wt(B) in (12) and the object’s kinetic energy in the 

equation (22) we must have: 

                                                                                              

Rz

mgR
mV

Rz

mgR
mV CB

/'12

1

/12

1 22

+
+=

+
+                 (23) 

with note that g <0. From (23), it can be seen that if taking the conditions z << R and z’ << 

R into account to ignore the terms z/R and z'/R, then reducing the second term in both 

sides of this equation, we have VB = VC. However, it means that B has to overlap C? And so 
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(22) and (23) will have no meaning. In other words, equalizing (19) and (20) cannot 

prove the law of conservation of energy (17) as the citations [1, 2]. 

But even assuming that the second term in (18) is just a DIFFERENCE of potential 

energies, but not the potential energy as demonstrated above, how to explain the 

complete consistency between the actual measurements and such second term? In other 

words, we have to prove (18) without deriving from (17). If taking into account the sign 

of the acceleration g <0, then (18) must be corrected: 

                                       '
2

1

2

1 22 mgzmVmgzmV CB −=−                                              (24) 

This is the matter that needs to be proven. 

First of all, we add the two sides of (22) the same term which is the object’s 

potential energy at the Earth's surface Wt(D): 

                 Wđ(B)+ [Wt(D) – Wt(B)] = Wđ(C) + [Wt(D) – Wt(C)]                           (25) 

Here, in the square brackets, we have the DIFFERENCE of potential energies of the 

object at the positions B and C relative to the ground D determined by (16). So, after 

incorporating the object’s kinetic energy at corresponding positions in the equation (25), 

we can write: 
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From the equation (26), it is easy to see that if only considering the proximity of the 

Earth's surface, then the z/R and z’/R terms can be ignored in comparison with 1 and we 

will get the to-be-proven equation (24) . 

However, such approximation of the equation (26) to be the equation (24) produces 

an error. We will evaluate this error. Comparing the equation (24) to the equation (26), 

the absolute error of the equation (24) in left and right sides respectively are: 

                                       2

/1
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here δB = z/R and δc = z'/R. Thus, the absolute error of equation (24) will be the 

difference of (27) and (28): 

                                         )( 22

CBCBBC mgR δδ −−=∆−∆=∆                                           (29) 

If setting the position C to be the same as the position D, then δc = 0, so the relative 

error of equation (24) equals to: 

                                    %100%100%100
)(
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For example, with z = 6 m, R = 6,4x106 m, we can accept (18) with an error of 10-

10%! This explains why all the measurements so far have confirmed the correctness of 

this expression (18). However, that is not the law of conservation of MECHANICAL 

ENERGY as mentioned above. 

So, the outstanding question is whether the MECHANICAL ENERGY of the object 

determined by (17) is conserved during its motion? We will clarify this point. We simply 

set up the expression of MECHANICAL ENERGY of an object determined by (17) for two 

positions B and C (at any distance z' from the ground as shown in Figure 2) and compare 

them : 

                                W(B) = Wd(B) + Wt(B)                                            (31) 

                                 W(C) = Wd(C) + Wt(C)                                            (32) 

Subtracting (31) from (32), we have: 

            W(C) – W(B) =[ Wd(C) – Wd(B)] + [Wt(C) – Wt(B)]                        (33) 

If the object’s mechanical energy is conserved, the difference (33) of course must be 

0. However, it is not difficult to find out that the right-hand side of (33) is the sum of the 

changes in potential energy and kinetic energy of the object when it moves from the 

position B to the position C in the gravity force P. But both of these changes are equal to 

the work ABC of gravity (see (19) and (20)). Thus, (33) can be shortly written as: 

     W(C) – W(B) = 2ABC = 2 [Wđ(C) – Wd(B)] = 2 [Wt(C) – Wt(B)]                      (34) 

From (34), it is clear that if we push the point B to infinity (∞) then its initial 

potential energy Wt(B) according to (8) must be 0, and the initial kinetic energy Wd(B) 
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has an arbitrary value W0, which can be considered as its initial MECHANICAL ENERGY, 

then we can rewrite (34) as: 

                       W(C) – W0 = 2Wd(C) = 2Wt(C) ≠0                                                  (35) 

It means that the mechanical energy of an object is not conserved during its 

movement at all! 

So why there is this confusion? Going back to the conventionalization of the 

potential energy at the Earth’s surface to be = 0, it can be seen that such 

conventionalization itself has led to the reversal of the law of variation of the object’s 

potential energy from the "decreasing" to "increasing" mentioned above. It makes the 

difference (19) becoming negative (<0) and, consequently, the difference (33) of course 

is 0! This also explains why the difference  of potential energies of the object at point B in 

comparison  with the point C is written with the subtrahend and the minuend from (19) 

being exchanged like this [1, 2]: 

                                          ABC = Wt(B) – Wt(C)                                                  (36) 

In essence, it is to ensure the work of gravity force for moving the object in the same 

direction of that gravity force ABC  > 0. 

But, if the object’s mechanical energy is not conserved, how will it change? 

Using the expression (8) – the object’s potential energy at the position C 

(corresponding to z') in (35) and move W0 to its right-hand side, we have: 

                                      
0

'

2
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zR

mM
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+
=

γ
                                                   (37)  

From here, it can be clearly seen that instead of being conserved the MECHANICAL 

ENERGY of the object becomes larger during its movement to the Earth under the gravity 

force. It is true, isn’t it? The kinetic energy and the potential energy of the objects must be 

> 0 and increase, so the sum thereof also increases. It isn’t strange, is it? 

In summary, the increase of  the object’s mechanical energy during this movement is 

due to the simultaneous increase of both kinetic energy and potential energy of the object 

without converting from the potential energy to the kinetic energy of the object and 

vice versa.  
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But then there is a new problem that where does this mechanical energy come from 

for becoming larger? In Newtonian mechanics, the energy of an object is originally the 

sum of the potential energy and the kinetic energy, and its intrinsic energy has never 

been taken into account. For Einstein's relativistic mechanics (special theory of 

relativity), despite the addition of an intrinsic energy part of the object, it is also 

considered invariant during movement. Thus, the increase in the object’s mechanical 

energy according to (37) is inexplicable within the framework of the current physics! 

This is probably the decisive factor for the presence of the concept of "the conversion of 

potential energy into kinetic energy (and vice versa)" according to (18) to this day 

without any doubt. 

In addition, it can be seen that what we have just studied is not only related to the 

gravity field but, in principle, will be related to the general potential force field including 

the electrostatic field with Coulomb force: 

                                                      
2R

qQ
kF =                                                              

It can be seen that the expressions (7) of gravity force and the Coulomb force 

mentioned above are totally similar, so that all of their properties can only differ in 

quantity but are the same in essence, especially the opposite charges will appear as the "–

" sign just like in the gravity field. 

4. Proposal of the law of conservation of the total energy of an object 

  Obviously, according to the expressions (19) and (20), both kinetic energy and 

potential energy come from the gravity force P, which is generated by the gravity field of 

the Earth. In fact, it is not entirely accurate, because the concept of the gravity field 

according to (7) must be provided from both of the object and the Earth. So strictly 

speaking, those energies must come from  both. And if the system including the Earth and 

the object is assumed to be isolated, then the energy of the whole system must of course 

be conserved. This is not difficult to understand. But then whether the individual energy 

of the object or the Earth is conserved? In other words, whether the Earth gives an 

energy to the object so the energy of the former decreases while the energy of the latter 

increases and, therefore, the total energy thereof remains constant? 
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The problem is that when the kinetic energy and the potential energy are 

mentioned, a frame of reference (FR) to which such terms "kinetic" and "potential" are  

referred should also be indicated. In this case, there are only two things: The object and 

the Earth, so these concepts are only valid in the FR placed on the Earth and on the said 

object, respectively, i.e. the object’s energy relative to the Earth Wm or the Earth’s energy 

relative to the object WM. The concept of total energy of both of them is really 

meaningless because it is unable to identify the FR to be used. Their total energy can be 

written separately as bellow: 

                             Wm = Wnm + Wtm + Wdm                                           (38) 

                          WM = WnM + WtM + WdM                                            (39) 

wherein Wnm, Wtm, Wdm – are, respectively, the intrinsic energy, the potential energy and 

the kinetic energy of the object which are defined in the Terrestrial FR; WnM, WtM, WdM – 

are, respectively, the intrinsic energy, the potential energy and the kinetic energy  of the 

Earth which are defined in the object’s FR. 

It is noted that if there is a concept of "intrinsic energy" of an object which is 

understood as "the energy contained within the object", then there must be a concept of 

"extrinsic energy" which is understood as “the outside energy of the object". In addition, 

from the concepts of "potential energy" and "kinetic energy" of the object, it can be seen 

that such energies are only meant for other objects (outside of them) and therefore they 

are the "extrinsic energy” of the object: 

                            Wngm = Wtm + Wdm                                                    (40) 

                      WngM = WtM + WdM                                                    (41) 

On the other hand, we know that the object’s potential energy relative to the Earth 

defined by (10) or (13) naturally equates to that of the Earth relative to the object 

according to the same formulas. Moreover, under the gravity force, the change in 

potential energy is always equal to the change in kinetic energy (whether this is the case 

of the object or the Earth). But the gravity force acting on the object also equals to that 

doing on the Earth, so it is unreasonable if their kinetic energies due to the effect of that 

equal gravity forces P would be different, while their potential energies generated by 
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gravity force are equal. In other words, the extrinsic energy of the object and those of the 

Earth according to (40) and (41) of course are equal. But that also means during the 

movement, the more the object’s extrinsic energy increases, the more the Earth’s 

extrinsic energy must increase with the same amount. So, the initial assumption of the 

energy conversion from the Earth to the object is inapplicable, since why does the 

extrinsic energy of the Earth itself increase? 

From this point, it may be more reasonable to assume that the quantity which is 

conserved is the total energy of the object and the Earth as defined by (38) and (39). We 

have: 

                       Wnm + Wtm + Wdm = const                                                  (42) 

                    WnM + WtM + WdM = const                                           (43) 

In the Terrestrial FR, the expression (42) is the law of conservation of the total 

energy of an object in a potential force field of the Earth. So, it is necessary to have a 

conversion of the intrinsic energy into the extrinsic energy (kinetic and potential 

energies) of the object during movement. This is the statement which has not been 

established by our current physics. 

Now, if we think a bit more about the concept of "intrinsic energy" of an object, we 

will see that an object can only exist in a certain form as a system of small elements 

bonding together and all of the said elements interact with each other strongly enough to 

keep the form. In other words, it indicates the object’s intrinsic energy. If the object’s 

intrinsic energy is reduced by converting into the extrinsic energy, then at some point 

when being no longer capable of sustaining its system, the object will no longer be itself 

but degrade. The state where the object is completely destroyed in the structure as well 

as in any binding between its inside elements is called the critical state. 

On the other hand, from the law of action and reaction, it can be seen that when an 

object acts on another object (essentially due to its extrinsic energy), the former also 

receives a reaction exactly equal to that action (essentially due to its intrinsic energy). 

This point shows that there is no state in which the extrinsic energy can be greater than 

the intrinsic energy while the object can remain the form as it is. In other words, a 
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critical state of an object is the state wherein the object’s extrinsic energy is in 

balance with the object’s extrinsic energy. We can write: 

                              
mngmTnmT WWW

2

1
==                                              (44) 

From (44), it is deduced that the object’s total energy in the gravity field is as 

follows: 

                                    Wm = 2WngmT                                                        (45) 

But the object’s extrinsic energy reaches the maximum when the object’s velocity 

relative to the Earth gains the maximum, i.e. the object’s potential energy also reaches the 

maximum. However, because the sizes of the object as well as the Earth are quite large, 

the extrinsic energy of the object does not reach the critical value. However, if supposing 

that there are objects with the same mass, but their size is small enough for their kinetic 

energy to reach the critical value at a corresponding velocity called the critical velocity c: 

                                  2

2

1
mcWdmT =                                                          (46) 

Since this is a uniformly accelerated movement – a type of non-inertial movement, 

the relativity theory cannot be applied. Then, if taking the condition of an isolated system 

into account, for the object at an infinitive distance, not only the initial potential energy 

but also the initial kinetic energy can be considered to be zero. Therefore, according to 

(35) we have: 

                              WngmT = 2WđmT  = mc2                                          (47) 

Incorporating (47) in (45) to have: 

                              Wm = 2mc2                                                         (48) 

The equation (48) expresses exactly the object’s total energy in the gravity field 

particularly and in the potential force field generally, which itself is the conserved 

quantity when investigating an isolated system of two objects. 

5. Conclusion 

+  To ensure the consistency in the logical system such as physics, fundamental 

concepts must be understood consistently to avoid unnecessary mistakes. For this 
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reason, the concept of the object's potential energy in the gravity field in textbooks for 

high school and higher education needs to be corrected to conform to other advanced 

documents of the field physics. 

+  The law of conservation of the object’s mechanical energy which has been known 

so far is incorrect and is in conflict with the essence of physical phenomenon. Here, the 

conserved quantity is just the difference of kinetic energy and the potential energy of the 

object relative to the ground. 

+  There is absolutely no conversion of the potential energy to the kinetic energy, 

vice versa, of an object during movement. On contrary, both the potential energy and 

kinetic energy of the object increase during movement in the gravity field. 

+  During the movement of an object in the gravity field, the conserved quantity is 

the total energy, including the intrinsic energy, the kinetic energy and the potential 

energy of the object. As a result, there is a conversion of the intrinsic energy to extrinsic 

energy (kinetic and potential energies) of the object. 
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SUPPLEMENT 

From the posts of some young people in the forum, some ideas need to be clarified, 

specifically as follows: 

1. It should not be understood that "the potential energy is the object’s ability to 

generate works, it depends on the position of the zero point chosen"! According to this 
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understanding, if the zero point is at the Earth’s surface, the higher the position of the 

object is, the larger the potential energy is (relative to the Earth's surface). This agrees 

with the formula in the textbook of grade 10: 

                                              Wt = mgz.                                                        (1) 

This formula (1) just gives an approximated value  of the object near the Earth's 

surface and, furthermore, it should have been added with a "–" sign, because the work of 

gravity force is always posititive ("+"), meanwhile the acceleration of the gravity field g < 

0. So, the exact formula must be: 

                                      
)/1(

)(
Rz

mgz
zWt +

−=                                                     (2) 

Here, there is a conceptual confusion. It is necessary to understand as follows: The 

work for moving an object in the gravity field at height z above the  ground equals to the 

change of the object’s energy in that field (here, it is the difference of the potential 

energies Wt – W0). However, since we set W0 = 0, the expression (1) is thus obtained. The 

"=" sign in the expression (1) should not be interpreted as "is" (as a definition), but 

simply "equals" which means the equality of value in the quantitative aspect that a 

mathematical formula often expresses. 

A simple point everyone should know is that only the change of energy (the 

potential energy or kinetic energy) generates works, but energy itself does not do. 

Therefore, the concept which reads "the potential energy is the ability of an object to 

generate works" is not accurate. (Despite the truth that the difference of potential 

energies equals to the ability of generating works). This can be easily proved as follows. 

Let’s move the object extremely far away from the Earth. Then, according to Newton's 

laws of universal gravitation, the gravity force that acts on the object will be zero: the 

object has no interaction with the Earth anymore! But without interaction, there would 

be no reason causing the object to fall toward the Earth. If the object does not fall, then its 

ability of generating works should be zero, right? However, the difference of potential 

energies in (2) can now be calculated by: 

                              mgR
Rh

mgh
hW

h
t

h
−=

+
−=

∞→∞→ )/1(
lim)(lim                                    (3) 



__________________________________________________________________________________ 

Created by VU HUY TOAN                                      19                                               Hà Nội 18/11/2008 

This is a finite quantity that is different from zero. This is in contradiction with the 

statement which reads "potential energy is the ability to generate works". 

2. We should not say that "work of an object" but must say "work of a force", 

because "gravity field" is not "an object"! But it still generates work for the object inside 

it! Furthermore, the equation for determining the work that is done for the 

displacemence of an object on the distance s is always directly related to the force F to 

move that object: A = Fs. In the case of this gravity field F = P, the gravity force P = – mg is 

the extrinsic force acting on the object and generates the work for the object’s 

displacement on the distance z, resulting in A = – mgz as the well known formula.  

Using this confusing and incorrect concept has led to the confusion between the 

work A and the work A’ that the free falling object produces when it fall toward another 

object, causing the latter to move a distance s: A '= F's – this is the work of the force F' 

rather than that of gravity force P. The force F' here comes from the change of kinetic 

energy and potential energy of the free falling object from the point that it collides with 

the other object until the end of the distance s. If ignoring the energy loss during the 

collision, we can write A' ≈ A. However, skipping A and writing A’ = mgz have led to the 

misunderstanding that the two processes are completely independent of each other in 

essense but only have the cause and effect relation. This confusion and the confusion 

between the potential energy and the difference of potential energies mentioned above 

lead to the statement "potential energy is the ability to generate work", resulting in the 

affirmation that the higher an object is, the larger its “potential energy” is. 

3. Deriving from field theory, the interaction force is calculated by the derivative of 

the potential energy as follows: 

                                          tWgrad
→−−−

−=F                                                             (4) 

Therefore, the potential energy in this formula may differ from a constant C without 

affecting the form of interaction force according to Newton or Coulomb. 

In mathematical aspect, nothing is wrong. However, as we all know: mathematics is 

only a method for modeling a physical process, but not the physical process itself. So a 

mathematical equation can give many different solutions, but only the solutions that have 

a physical meaning are usefull. On the contrary, the solutions that do not have a physical 

meaning are negledged. That is popular in practice and perfectly logical. In this particular 
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case, the quantity Wt in the derivative (4) has the physical meaning as the "interation 

potential energy" of the object in the gravity field, so it cannot be different from zero 

while the interaction of the object with the field is zero (F = 0). If the interaction force is 

zero while the energy is not zero, then that energy is unconnected to the interaction 

process and therefore it cannot be the concept of interaction potential energy as defined. 

That means only one solution of equation (4) is physically equivalent to C = 0. Therefore, 

no one should use this constant C in purpose of imposing the potential energy is negative 

(< 0), positive (> 0), or vanish (= 0) at a "zero point", even at the Earth’s surface. The 

constant C = 0 is not because of choosing the “zero point” at an extremely far place, but 

because of the potential energy at that position definitively equals zero (= 0). 

Furthermore, there is another obvious fact that Newton's laws of unviversal 

gravitation and Coulomb's law are the previous discoveries and become the basic 

premise for calculating the Wt potential that would later be used in the field theory in 

equation (4). That is why there is no reason to change these laws, as well as to change the 

potential energy Wt with an artificial C constant! 

 

 


