PAGE  
8

LECTURES ON NEW DYNAMICS
Kanarev Ph.M.   kanphil@mail.ru 
(http://www.worldnpa.org/php2/index.php?tab0=Scientists&tab1=Scientists&tab2=Display&id=258). 
http://kubagro.ru/science/prof.php?kanarev   + English
(translate by computer)
THE FIRST LECTURE

1. The common data on dynamics

 Dynamics - section of theoretical mechanics in which connection between movement of material points and bodies is established and studied, and the forces working on them.

The basic models of real objects in dynamics: a material point and absolutely firm body. As material points such real objects at which distinctions in movement of separate points  are very small also them are considered is possible to neglect. If distinction in movement of separate points of object to neglect it is impossible, its movement is considered as movement of a firm body.

Absolutely firm body is a set of material points, distances between which do not vary in due course. 

Set of material bodies in which they cannot move independently from each other, due to connections between them, refers to as mechanical system. A automobile the  tractor,  a combine - typical examples of mechanical system.

Laws of dynamics are based on fundamental axioms of Natural sciences: the space and time are absolute, space, a matter and time not separated. Reliability of axioms follows from evidence of their statements. Reliability of laws of dynamics which it is based on axioms, is not obvious and is proved by experimental way, therefore laws of dynamics cannot be counted axioms. They – postulates.

Laws of dynamics for the first time systematized by  Newton in the book "The Mathematical beginnings of natural philosophy" (1687year). 

2. Laws of dynamics
The   1-st LAW Newton has formulated  as follows: «Any body keeps a condition of rest or uniform and rectilinear movement, while and as the enclosed forces to it will not  change this condition» (fig. 1, a,  position 1). We shall pay attention to a fog of physical sense in this definition. About what enclosed forces there is a speech?  As far as the answer to this question  is not present, therefore we shall result the formulation of the second law of Newton. 

The 2-nd LAW (basic) is established, that Newton’s force 
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driving a body, is equal to product of its mass 
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 on acceleration 
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 and coincides with a direction of acceleration (fig. 1, a, a position 2). 
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At once we pay attention on more exact a detail of the second law of Newton. Concepts "driving" and "Newto’s" force are identified. It means, that acceleration 
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 of movement of a body is formed with the driving force determined under the second law of Newton 
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. All other forces are forces of resistance to movement.

In 1743. Dalamber has added this law, having specified, that during each given moment of time for accelerated moving body force of inertia 
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which is directed opposite to a direction of acceleration 
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 (fig. 1, a, a position 2) operates. From this followed, that force of inertia is directed opposite  to Newton’s force 
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Fig. 1. а) – circuits of rectilinear uniform and curvilinear movements of an asteroid; b) the circuit accelerated ОА, uniform АВ and slowed down ВС movements of the automobile; с) – the circuit of the forces working on the automobile at accelerated ОА movement; d) – the circuit of the forces working on the automobile at uniform АВ movement; e) – the circuit of the forces working on the automobile at slowed down ВС movement

Certainly, there was a question: how there is a force of inertia with other forces working on accelerated moving body? Search of the answer to this question was closed with the erroneous formulation of the first law of Newton as from it followed, that at cancellation of force of Newton 
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, so  the force of inertia 
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directed opposite to acceleration disappears. In result remains without the answer and other question: what force informed an asteroid A (fig. 1, a, a position 1) constant speed 
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where 
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- the sum of all forces of the resistance working on accelerated or in a slowed-up way moving body.


 More than 300 years were considered, that Newton’s force 
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 mowed the body, and the sum of forces [image: image18.wmf]å
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interferes with this movement without participation of force of inertia 
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. To be convinced of an inaccuracy of such approach to the decision of problems of dynamics, we shall consider in detail accelerated movement of the automobile (fig. 1, b). Each of us went in the automobile and knows, that at its accelerated movement force of inertia presses us to back of seats. If other automobile will strike our automobile behind acceleration can be so big, that force of muscles of our body and durability of a cervical backbone appear much less forces of inertia which will carry away our head back. Functions of our rescue from force of the inertia, capable to tear off to us a head, the headrest carries out. If our automobile will collide obstacle which has suddenly arisen ahead acceleration of its movement will change on opposite and will turn in the delay directed against movement of the automobile, and force of inertia appears directed aside movements of the automobile. That this force has not thrown out us forward through a windshield, we are fastened by belts.


So, reliability of the described process of occurrence and change of a direction of force of inertia is proved to millions lives of the passengers who have lost in autofailures during use of automobiles, and physics and mechanics – theorists continue to ignore it, considering, that force of inertia 
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 is not included into number of the forces 
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working on a body at its accelerated or slowed down movement. We correct their mistake.

       At the accelerated movement of the automobile (fig. 1, с) on it operates Newton’s force 
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generated by its engine; the force of inertia 
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directed opposite to acceleration 
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 of the automobile and consequently braking its movement; total force of all external resistance [image: image25.wmf]å
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which also is directed opposite to movement of the automobile. In result we have the conclusive equation of the forces working on accelerated moving automobile (fig. 1, с)
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           If to agree with Dalamber who considered, that the size of force of inertia 
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 is equal to the mass 
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 of a body increased on the same acceleration 
[image: image29.wmf]a

which arises at action of Newton’s forces 
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which is included in the equation (3), appears equal to zero. An output from this contradiction one: to count, that the acceleration [image: image32.wmf]i
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created by force of inertia 
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, it is not equal to the acceleration 
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created  by Newton’s  force 
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. Then in the developed kind the equation (3) will be written down so


[image: image36.wmf]

 EMBED Equation.3  [image: image37.wmf]å
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Also there is a question: in what physical essence of occurrence of two accelerations? The answer is almost obvious. Inertial acceleration [image: image38.wmf]i

a

 corresponds to movement of the automobile in vacuum at full absence of forces of resistance (
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This implies, that true inertial acceleration [image: image42.wmf]i
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 of a body can be defined in conditions, when there is no external resistance. It is quite natural, that experts on space technical equipment own methods of such definitions and have the experimental information on it.  


 From stated follows too, that on a share of forces [image: image43.wmf]å
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 of resistance it is necessary  a part 
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 of full acceleration 
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. It is defined from the formula (4)
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Thus, the size of full acceleration 
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 of the body moving accelerated, will consist of two components: an inertial component [image: image48.wmf]i
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 and a component, falling a share of forces of resistance to movement 
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. We mark once again, that stated till now it was not taken into account more 300 years. The inertial component [image: image50.wmf]i
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 of full acceleration [image: image51.wmf]a

 entered into it in the disguised kind as full acceleration [image: image52.wmf]a

 of accelerated moving body was considered, that, is the acceleration created by Newton’s  force 
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which was considered equal to forces of resistance [image: image54.wmf]å
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. Thus was considered also, that force of inertia 
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which also interferes with the accelerated movement of a body, is not included into the sum of all forces of resistance [image: image56.wmf]å
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. It also is the main fundamental mistake. Force of inertia itself was included automatically into total force of resistance [image: image57.wmf]å
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, but all considered, that it there is not present. In result all experimental factors of resistance to movement of bodies appear erroneous. 

              From the equations (4) the force of the inertia [image: image58.wmf]i
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working on the automobile at its accelerated movement follows, that, is equal  
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and the scalar size of inertial acceleration [image: image60.wmf]i
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 will be defined under the formula
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The size full Newton’s acceleration 
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 is defined from the kinematic equation of the accelerated movement of a body
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If initial speed of the automobile 
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 full acceleration 
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 is equal to speed 
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 of the automobile at the moment of its transition from accelerated to the uniform movement divided for the period of 
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 accelerated movement 
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Basically, at the decision of tasks, it is possible to accept size of the speed 
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equal to size of constant speed (
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) bodies at its uniform movement, the stepped ambassador of the accelerated movement. The sum of forces [image: image71.wmf]å
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 of resistance – size experimental.  
Thus, there are all data necessary for definition of inertial acceleration [image: image72.wmf]i
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 and calculation of force of inertia 
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 under the formula (7). It is uneasy to see, that size of inertial acceleration 
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 less full (Newton’s) acceleration 
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, and Dalamber and its followers counted all, that they are equal. Yes, they can be equal, but only under condition of absence of all forces of resistance [image: image76.wmf]å
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 to movement of a body, for example, in space, far from stars and planets.
In space where there are no forces of resistance, Newton’s force 
[image: image77.wmf]F

working on a body at its accelerated movement, will be directed on overcoming only forces of inertia 
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, result Newton’s 
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 acceleration will be equal (5). Thus, the share of inertial acceleration [image: image81.wmf]i
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 in Newton’s acceleration 
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 depends on resistance of environment [image: image83.wmf]å

=

n

i

i

P

1

 (8). 

When the automobile starts to move in regular intervals (fig. 1, d) force of inertia 
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 automatically changes the direction on opposite and the equation of the sum of the forces (3) working on the automobile, becomes such
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The essence of this equation consists that uniform movement of the automobile is provided with force of inertia 
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, and the constant force 
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generated by the engine of the automobile, overcomes all external resistance [image: image88.wmf]å
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. Force 
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 is constant because the automobile goes in regular intervals and its acceleration is equal to zero 
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And now we pay attention once again to the main centuries-old mistake of mechanics. For this purpose we shall copy the equation (11) so  
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More than 300 years this equation entered the name so 
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This means, that according to the correct equation (12), that force of inertia 
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 is part of the sum of forces [image: image94.wmf]å
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, but it was not taken into account. As the size of the sum of forces [image: image95.wmf]å
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 was defined experimentally and it was represented as empirical formulas with experimental factors sizes of these factors were deformed.

Certainly, it is necessary to have precise representation about change of a direction of force of inertia at transition from uniform to the accelerated or slowed down movements (body) of the automobile. 

When the automobile passes from uniform movement to accelerated ones the force of inertia 
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(fig. 1, d) does not change the direction, and its appearing increase 
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 appears directed against movement. At repeated transition of the automobile to uniform movement the increase 
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 changes the direction on opposite and develops with former force of inertia 
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. Thus, the stage-by-stage increase in speed of movement of the automobile increases the force of inertia working on it, at transition to uniform movement.

              If the automobile passes from uniform movement (fig. 1, d) to slowed down former force of inertia 
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 does not change the direction, and the appearing increase 
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, coincides with it on a direction, but at repeated transition to uniform movement this increase changes the direction on opposite and, thus, reduces size of force of inertia 
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 working at former uniform movement with the greater constant speed.

           From stated follows, that process of addition of forces 
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 and 
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- geometrical and it goes  only at the moment of transition to uniform movement. 

If to switch off a box of transfers of the automobile active force 
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 will disappear (fig. 1, е) and two opposite directed forces will stay: force of inertia 
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 and the sum of forces of resistance to movement [image: image107.wmf]å
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. As force of inertia has no the source supporting it in a constant condition it appears less forces of resistance to movement (
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) and the automobile, starting to move in a slowed-up way (fig. 1, e), gradually stops (fig. 1, b, point С). In view of it there are bases to name force of inertia passive force which cannot generate acceleration as itself is consequence of it, occurrence.

         Apparently (11), at uniform movement of the automobile the sum of the forces working on it, is not equal to zero. This implies the new first law of classical dynamic: on a moving body always operates force. We shall note especially, that presence at this definition of a categorical word always translates the first law of dynamics in a condition of full definiteness.

 Now we can calm pilots. According to the new first law of dynamics the sum of the forces working on in regular intervals flying plane, is not equal to zero (11). The force driving the plane in regular intervals, is force of inertia which has been directed opposite to its movement when it moved accelerated (flied up). As soon as the plane starts to fly in regular intervals force of inertia changes the direction on opposite and coincides with the force created by engines of the plane. In result force of inertia starts to provide uniform flight of the plane, and force of engines of the plane - to overcome forces of resistance to its flight. Thus, uniform flight of the plane to be described by the formula (11) which the sum of forces is not equal to a zero.

 We shall pay attention that the distance 
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 of movement of the automobile with acceleration is less than distance of movement with delay 
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 (fig. 1, b). It is caused by that on a site 
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 the size of forces of resistance [image: image112.wmf]å
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 at dispersal of the automobile is more than forces of resistance at the slowed down movement because at the slowed down movement the engine and a box of transfers is switched off. It - the main reason of economy of fuel at driving with periodic deenergizing transfer. 

       The   3-rd LAW (equality of action to counteraction). Forces with which two bodies (fig. 1, a, poses. 2)  operate against each other, are always equal on the module and are directed on a straight line connecting the centers of mass of these bodies, to the opposite sides.

On the second position fig. 1, a it is visible, that force 
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 of action of a planet of M on an asteroid A is equal 
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That is acceleration which inform by each other two bodies, are inversely proportional to their mass. These  acceleration are directed along one straight line to the opposite sides. It is necessary to note especially, that the third law of dynamics reflects interaction of bodies, as in distance (fig. 1, а), and at direct contact. On fig. 2 it is shown, that at the moment of contact of bodies A and B forces 
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 and 
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 their interactions are equal on size and opposite on a direction. Thus both forces 
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 also 
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 are forces of external influence and appear simultaneously. 
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Fig. 2. The circuit of contact interaction of two bodies

Forces of inertia 
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 and also 
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 are equal on size and opposite on a direction.

The  4-th LAW (independence of action of forces). At simultaneous action on a body or a point of several forces of resistance to movement [image: image128.wmf]å
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 Newton’s acceleration 
[image: image130.wmf]a

 material  point or bodies appears equal to the geometrical sum accelerations, falling a share of each of forces of resistance to movement [image: image131.wmf]å
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. From the equation (6) we have
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 - the geometrical sum accelerations of all forces of resistance falling a share [image: image135.wmf]å
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, except for force of inertia, that is 
[image: image137.wmf]n

p

a

a

a

a

a

+

+

+

=

3

2

1

. Then the equation (15) will be written down so
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And now we shall recollect experiment of Galilee in which he has placed bodies of different mass and density in a tube. Has extorted from it air and appeared, that if to arrange it vertically all bodies fall downwards with the same speed. As according to the second law of dynamics the force working on a body, is equal to product of mass on acceleration, so it seems, that bodies of different mass should move with different speed, but it is not observed. Why?
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Fig. 3. The circuit of action of forces on the bodies, moving in a tube without   air

Certainly, if on bodies in a tube without air (fig. 3)  gravity 
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 each of bodies would move with different speed but we have not such result. As far as a all of them move with identical speed and with one acceleration on each of them two forces must operate: a gravity 
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As 
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that the mass of a material body is equal to its weight 
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divided into acceleration of free falling 
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 in the given place of a terrestrial surface.

As a unit of measurements of force in system of SI Newton (Н) is accepted. One Newton - the force, informing to weight in 1 kg acceleration 
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In technical system of units  a unit of measurements of force 1 kg,  is accepted- 
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New knowledge on new dynamics allow to define precisely forces of resistance to movement of any body. The method of definition of these forces follows from the formula (13). If forces of resistance to movement of the automobile it is necessary to choose a rectilinear horizontal site of road are defined, to pass on it the set distance with the set constant speed and to measure the charge of fuel. Energy of this fuel will be equal to work of force 
[image: image153.wmf]K
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 on the fixed site of road. 

If similar experiment to carry out at the accelerated movement of the automobile, that, according to the formula (13), the force of the inertia interfering accelerated movement of the automobile, will automatically enter the sum of forces [image: image154.wmf]å
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of resistance and result of definition of forces of resistance will be completely erroneous.

Newton’s or driving force will be defined under the second law of Newton 
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Newton’s acceleration 
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 is more convenient for defining in this case under the formula (10), and an inertial component 
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 of Newton’s acceleration  
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– under the formula (8). Force of inertia will be defined under the formula (7), and the acceleration, falling a share of forces of resistance, – under the formula (6).
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