
 

 

 

 

 

 

 

 

A p p e n d i x 

 



 

A I. 



A II.   (Referenced in chapter 2 and 13)   

The mass formula 𝒎 = 𝒎𝟎 √𝟏 −
𝒗𝟐

𝒄𝟐⁄  is used in the equation 𝑭 = 𝒅(𝒎𝒗) 𝒅𝒕⁄  

of the second law of dynamics. The differentiation leads directly to the formula 

of relativistic acceleration for arbitrary velocities. Thus, the assertion is refuted 

that the second law of dynamics can only be used with constant mass. 
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A III.  (Referenced in chapter 8)   

For the thought experiment described in Figure 9, a further derivation is performed here 

which uses the law of conservation of momentum.  
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Fig. 9 
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A IV.  (Referenced in chapter 10)    
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          𝒎𝟏           𝒎𝟐                   𝒎𝟎 

Fig. 14 

For the thought experiment described in Figure 14, a further derivation is performed here which 

uses the law of conservation of energy. From the point of view of observer 𝑶𝟏 applies: 

• 𝒎𝟏 is in rest, 

• 𝒎𝟐 moves with relative velocity 𝒗𝟏𝟐 which is derived here for arbitrary velocities (for low 

velocities as already known 𝑣12 = 𝑣1 + 𝑣2 is valid), 

• 𝒎𝟎 moves at the speed 𝒗𝟏. 

That's why we can start with the following equation: 

 𝒎𝟎𝟏𝒄𝟐 + 
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The terms for 𝒎𝟎𝟏 from equation (10.3) 
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and for 𝒎𝟎 from equation (10.4) 
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are inserted into equation (AIV.1): 
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Q.E.D. 

  



A V.  (Referenced in chapter 11)    

Speed from the perspective of an orthogonal moving observer. 

                  𝑶                                       𝑶′       

           𝒗𝒙                          𝒗𝒙                        𝒗                                   𝒗    

  𝒎𝒆               𝒎𝟎                  𝒎𝒆                                         

               𝒗𝒚 

 

We imagine the central collision between two electrons which move towards each other with 

equal velocities 𝒗𝒙, as illustrated on the left in Figure. 

Suppose that as a result of the collision, a new particle of mass 𝒎𝟎 is formed. This is from the 

perspective of an observer 𝑶 in the origin of a coordinate system resting on him. 

Let us now consider the same thought experiment from the point of view of a second observer 

𝑶′ moving upwards at the velocity 𝒗𝒚 orthogonal to the direction of motion of the colliding 

electrons (see Figure, right). 

From 𝑶 point of view, the following applies because of the law of conservation of energy (see 

Figure, left): 
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                    (V. 1)      

From observer 𝑶′ point of view, the formed particle moves further down along the Y-axis after 

the collision with velocity 𝒗𝒚 (see right in Figure) and for him the result is: 
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By using (V.1) in (V.2) we get:   
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This leads to: 

𝒗𝟐 = 𝒗𝒙
𝟐 + 𝒗𝒚

𝟐 −
𝒗𝒙

𝟐𝒗𝒚
𝟐

𝒄𝟐
           (V. 3) 

It is easy to see that the relation (V.3) for 𝒗𝒙 ≪ 𝒄 and 𝒗𝒚 ≪ 𝒄 is reduced to 𝒗𝟐 = 𝒗𝒙
𝟐 + 𝒗𝒚

𝟐, as 

is known in the context of the addition of orthogonal vectors. 

If one or both components are equal to 𝒄, then it results: 𝒗 = 𝒄.  

For other arbitrary values of 𝑣𝑥 and 𝑣𝑦, 𝑣 never exceeds the speed of light according to the 

relation (V.3), as it is to be expected within the framework of the theory of relativity 

 


