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Abstract: Interdisciplinarity encourages students to make 

connections between different academic disciplines, fostering a 

deeper understanding of complex real-world problems. By 

integrating various subjects, students are able to develop critical 

thinking skills and apply their knowledge in practical ways. This 

approach not only enhances their learning experience but also 

prepares them for the challenges they may face in their future 

careers.  In the paper, a strong connection between mathematics 

and mechanics has been demonstrated. It is important to note that 

the discussion of this topic is just scratching the surface of the 

many aspects that can be explored. This example highlights the 

principle of continuous learning and the endless possibilities for 

acquiring new knowledge in any field. The process of knowledge 

is infinite and always open to new contributions. By integrating 

knowledge from different disciplines, individuals can gain a 

holistic understanding of complex concepts and phenomena. This 

interdisciplinary approach fosters critical thinking skills and 

encourages creative problem-solving, enabling learners to tackle 

real-world challenges with a broader perspective. Additionally, the 

collaboration between disciplines promotes innovation and 

encourages the development of new ideas and solutions. This 

paper presents aspects regarding the application of the collinearity 

property in mechanics. The laws of motion of a rigid body, scalar 

functions of time are meant, which determine, in any moment of 

the motion, the position of the body in relation to a benchmark 

through the examples taken in the study were taken from point 

kinematics and rigid kinematics, also studying how the velocity 

and acceleration of the points of the solid body vary, in relation to 

the same reference system. 

Keywords: Collinearity, Kinematic Movement, Velocity. 

I. INTRODUCTION

The problem of collinearity has been considered in many

studies of applied mechanics carried out by different 

researchers [6], [8], [10], [11], [18]. Starting from some 

properties of the Lemaitre regularization [9], Titov studies 

the problem with three bodies. He applies these properties to 

the degenerate case of a rectilinear problem in the space of 

shapes and obtains a number of collinear orbits [13] and also 

to the degenerate case of an isosceles problem in the space of 

forms [14]. Applying the collinearity problem, the author 

obtains a number of collinear orbits, respectively isosceles 

orbits, whose properties he analyses. 

Special results were obtained by Balbiani et al. [1], [2]. 
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Starting from the fact that a geometrical figure is a relation on 

a finite set of points whose properties can be expressed using 

equations between terms of the first order, they elaborate a 

narrowing-based unification algorithm that will solve every 

system of geometrical equations in the language of affine 

geometry of collinearity. Advanced research has been carried 

out by applying the collinearity procedure to the 

identification of large-scale linear systems using Gaussian 

regression [17][24]. The authors developed a strategy cast in 

a Bayesian regularization framework where any impulse 

response is seen as realization of a zero-mean Gaussian 

process. Kinematics studies mechanical motion, without 

taking in consideration forces and moments, that is, it 

exclusively follows its geometric aspect. Kinematics of the 

point studies the movement of a material point, irrespective 

of the causes of this movement. It allows the study of the 

relationships between the parameters describing the motion 

and their equations or transformations in various systems of 

coordinates or in the case of a change of a reference system 

[3], [5], [12]. The movement of a body in relation to a 

reference system is known, if the motion laws of each point 

of the body can be determined. By the laws of motion of a 

rigid body, scalar functions of time are meant, which 

determine, in any moment of the motion, the position of the 

body in relation to a benchmark [4], [7], [15]. The movement 

of a solid rigid body in relation to a fixed reference system is 

only determined when at any time, the position, velocity and 

acceleration of any point of the rigid body are known. The 

fundamental problem of the kinematics of the rigid body lies 

in establishing the distribution of velocity and acceleration 

(determination at a certain moment of the set of velocity and 

acceleration vectors for their various points. In mechanics, 

especially in kinematics, as in geometry, there are aspects in 

which reference is made to collinearity property, both in 

theory, and in applications [16], [17][22][23]. 

The paper presents different aspects of the collinearity 

property, the theoretical solution and the applied part. 

II. PROBLEM FORMULATION

A. Properties of Velocity Distribution in Rigid Bodies

In the kinematics of rigid bodies, the fundamental problem

lies in establishing the distribution of velocity and 

acceleration. The motion of a rigid body is known when there 

is the possibility of knowing the movement of any of its 

points in relation to a certain reference system x1O1y1, 

assumed to be immobile. Practically, it is neither necessary 

nor possible for the movement of the rigid body to be 

described, by the movement of each of its points. Since the 

hypothesis of rigidity exists, namely the relative distances 

between the points of the rigid body stay constant, it is 

sufficient for the exact positions of only some of the points to 

be known, at any time, from which the positions of the others 

are determined.  
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It results that it is useful to consider a reference system 

xOy solidary with the rigid body, in relation to which the 

points of the body to be positioned. Similarly, one can also 

study how the velocity and acceleration of the points of the 

solid body vary, in relation to the same reference system 

[19]-[21]. These variation laws for the velocity and 

acceleration of points, depending on their position inside the 

solid rigid body (and not depending on time) is called 

velocity distribution, and acceleration distribution, 

respectively. These distributions are established starting from 

expressing the position of a current point M of the solid body 

in relation to the two reference systems (Fig. 1). 

 

Fig. 1.  The Position of the Current Point M of the Solid 

Body In Relation to the two Reference Systems 

Thus, the position vector for point M is written: 

( ) ( ) ( )

( ) ( ) ( ) ( )

1 0

0

= +

= + + +

r t r t r t

r t xi t yj t zk t
 (1) 

The known coordinates x, y, z of the point stay constant 

during the motion. The unknown elements of the problem are 

in this case only the vectorial functions ( )0r t (the origin of 

the mobile system, a system solidary with the rigid body, and 

which obviously moves alongside with it), and the versor of 

the axes of the mobile system, ( ) ( ) ( ), ,i t j t k t . Derivation 

in relation to time of the (1) leads to establishing the velocity 

of point M in relation to the fixed reference system: 

( ) ( ) ( )1 0Mv r t r t r t= = +  (2) 

The derivative of the position vector of point O in relation 

to time represents its velocity: 

( ) ( )0 0r t v t=  (3) 

And: 

( ) ( ) ( ) ( )

( )

( ) ( ) ( ) ( )
( )

= + +

=  +  + 

=  +  + 

= 

r t xi t yj t zk t

r t x i y j z k

r t xi yj zk

r t r

  

  



 (4) 

Since: 

0, 0, 0= = =x y z , ,= i i ,=  = j j k k    

(Poisson equations) and   is the angular velocity vector of 

rotation of the mobile system. 

In the end (2) becomes: 

0Mv v r= +   (5) 

Equation (5) is known as Euler formula for velocity 

distribution represents in fact the fundamental formula of the 

kinematics of rigid bodies, and with its help the velocity 

distribution of the points of rigid bodies is carried out at a 

given time of their motion. With Euler formula a series of 

properties can be established of velocity distributions of the 

points of a solid rigid body found in a general motion. 

Without demonstrating those, we shall present in the 

following, some of the most important properties of the 

velocity distribution in the general motion of the rigid body. 

Vector   is the same in any point of the rigid body. 

Vector   does not depend on the choice of the origin of the 

mobile reference system that is,   is an invariant in relation 

to the axes solidary with the rigid body. 

The projections of the velocities of two points in the solid 

body on the line uniting those, are equal and of the same 

sense: theorem of the velocity projections (Fig. 2). 

 

Fig. 2.  Velocity Projections 

The extremities of the velocity vector of certain collinear 

points in a solid body in a general motion, are in their turn 

collinear: theorem of collinearity of velocity vector 

extremities (Fig. 3). 

 

Fig. 3.  Example of a Figure Caption (Figure Caption) 

Velocity projections of various points of a solid rigid body 

found in a general motion, in the direction of vector are 

constant (Fig. 4). For this property the following comments 

are made[25][26]. 

 

Fig. 4.  Velocity Projections on the Line   

This property shows that there are no null velocity points 

in the general movement of the rigid body. If the vectors   and   

are perpendicular in a point, the property stays valid for all 

the points of the rigid body. The velocity distribution in the 

general motion of the rigid body, has a second invariant 

(scalar invariant), namely, projection of velocity v   in the 

direction of the vector  : 
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=  (6) 

The points in a rigid body found in a general motion and 

which are situated on a line parallel with the direction of the 

vector   have the same velocity (Fig. 5). 

 

Fig. 5.  Points with ( )v    

The property is useful for the study of various particular 

movements, such as rotational movement, helical movement, 

etc. 

B. Collinearity Property of the Extremities of the 

Velocity Vectors 

The statement of the property (theorem) of collinearity of 

the extremities of the velocity vectors is: the extremities of 

the velocity vectors (drawn at the same scale) of three 

collinear points belonging to a rigid body in motion are 

collinear as well. Since a vector is characterized by size, 

direction and sense, having an origin (the point of application 

of the vector) and an extremity (the latter being generally 

noted with letters, they being considered as geometric 

points), the problem leads to demonstrating the collinearity of 

three points (the extremities of the velocity vectors). In 

geometry, collinearity is the property of a number greater 

than two points to belong to the same line. Several 

non-collinear points are points that cannot belong to the same 

line. This can be also demonstrated using vectors and 

complex numbers, as for coplanarity. Out of the methods 

specific to demonstrate collinearity used in geometry, we 

mention the following methods: 

▪ Demonstration of collinearity with the help of elongated 

angle (additional angles) 

If A and C are situated on either side of line BD, and 

m(<ABD)+m(<DBC)=180o, then points A, B and C are 

collinear (Fig. 6). 

 

Fig. 6.  Additional angles 

Demonstration of collinearity using the reciprocal of the 

theorem of opposite angles at the apex. 

If point B is situated on line DE, and A, and C are on either 

side of line DE, and <ABD = <CBE, then points A, B, C are 

collinear (Fig. 7). 

 

Fig. 7.  Angles Opposed at the Peak 

▪ Demonstration of collinearity by identifying a line that 

includes the respective points. 

To show that points A, B, C are collinear, a line is 

identified to which they should belong. 

▪ The condition of collinearity of three points, A(x1,y1), 

B(x2,y2), C(x3,y3) is obtained if we stipulate that 

C(x3,y3) point would verify the equation of line AB, 

that is: 

3 1 3 1

2 1 2 1

y y x x

y y x x

− −
=

− −
 (7) 

The condition of collinearity of the three points can also be 

written in the form of a determinant: 

1 1

2 2

3 3

1

1

1

x y

x y

x y

 (8) 

III. PROBLEM SOLUTION 

A. Properties of Velocity Distribution in Rigid Bodies 

Two vectors are collinear if they have the same direction. 

This happens when both vectors are nonnull and their 

supporting lines are parallel or coincide, in the case when one 

of the vectors is null.  The parallelism of the vectors 

represents a particular case of their collinearity, which is 

explicable by the fact that free vectors have no fixed position 

and can be translated in any point of the plane. 

B. Demonstration of Collinearity of Points Using the 

Applications of Complex Numbers in Geometry 

If points A, B, C have respectively zA, zB, zC, affixes, 

then A, B, C are collinear if and only if 

( ) ( )/ *B A C Az z z z− −  . 

In the following we intend to demonstrate the property of 

collinearity of velocity vectors of velocity distribution in the 

general movement of the rigid body, by approaching different 

methods of demonstrating collinearity. 

Consider the points belonging to a rigid body in movement 

and collinear M1, M2, and M3 (Fig. 8), which is written 

vectorially in the form: 

1 2 1 3M M M M=  (9) 
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Fig. 8.  Schema of Collinearity of Velocity Extremities 

At the scale of the drawing, the velocity of points M1, M2 

and M3 are: 

1 1 1

2 2 2

3 3 3

=

=

=

v kM A

v kM A

v kM A

 (10) 

The proportionality factor k is called the velocity scale. 

Equation (9), depending on the vectors of position is written 

in the form: 

( )2 1 3 1r r r r− = −  (11) 

Deriving the equation (11) in relation to time, considering 

that 
1 1 2 2 3 3, ,= = =r v r v r v  we get: 

( )2 1 3 1v v v v− = −  (12) 

At the scale of the drawing, (12) becomes: 

( )2 2 1 1 3 3 1 1M A M A M A M A− = −  (13) 

Summing up element by element (11) and (13), the 

following results: 

( ) ( )

( ) ( )

2 2 2 1 1 1

3 3 3 1 1 1

+ − + =

 + − +
 

r M A r M A

r M A r M A

 (14) 

Or: 

( )2 1 3 1OA OA OA OA− = −  (15) 

Consequently: 

1 2 1 3A A A A=  (16) 

wich demonstrates both the collinearity of points A1, A2, 

A3, and the fact that point A2 divides segment A1A3 in the 

same ratio in which M2 divides segment M1M3. 

The following demonstration of the collinearity theorem of 

the velocity extremities of three collinear point of a solid 

rigid body found in a general motion will be done using 

Euler’s formula. 

Consider collinear points O, M1, M2 of a solid body and 

points A, A1, A2 as being the extremities of velocity vectors 

0 1 2, ,v v v  (Fig. 3). Considering point O as origin of the 

mobile system solidary with the rigid body, according to 

Euler’s equation velocities 1 2,v v  have the following 

equations: 

1 0 1 2 0 2,v v OM v v OM = +  = +   (17) 

Where: the position vectors 1OM  and 2OM can be 

expressed as geometric sums (Fig. 3): 

1 1 1 1 1

2 2 2 2 2

= + + = + −

= + + = + −

O

O

OM OA AA A M v AA v

OM OA AA A M v AA v
 (18) 

Considering (17), the previous expressions (18) will get 

the form: 

1 1 1

2 2 2

= − 

= − 

OM AA OM

OM AA OM




 (19) 

If the three points O, M1, M2 are collinear, then: 

1 2OM OM=  (20) 

From (19) substituting in (20) the following is inferred: 

( )1 1 2 2AA OM AA OM  −  = −   (21) 

Or: 

( )1 2 1 2AA AA OM OM  =  −  −   (22) 

But: 1 2OM OM−  by virtue of (20). It results 

1 2AA AA=  , that is, the three points A, A1, A2 are 

collinear. 

Another method to demonstrate collinearity is the one 

using vectorial product, knowing that it is annulled when the 

vectors of the products are collinear. If: 1 2 1 3 0A A A A = , 

then the two vectors are collinear, and the three points A1, A2, 

A3 respectively, are also collinear. According to Fig. 9 the 

following equations result: 

1 2 2 1 1 2

1 2 2 1 1 2

1 3 3 1 1 3

1 3 3 1 1 3

+ = +

 = − +

+ = +

 = − +

M M v v A A

A A v v M M

M M v v A A

A A v v M M

 (23) 

 

Fig. 9.  Schema for Calculation with Vectorial Product 

With (23) we have: 

( ) ( )1 2 1 3 2 1 1 2 3 1 1 3 = − +  − +A A A A v v M M v v M M  (24) 

But: ( )
( )

( )1 3 1 3 3 1 2 1 3 1 2 1


=  − = − − = −


M M M M r r r r v v v v    

and (24) becomes: 

( ) ( )

( ) ( )

1 2 1 3 2 1 1 2 3 1 1 2

2 1 1 2 2 1 1 2 0

  = − +  − +
 

= − +  − + 

A A A A v v M M v v M M

v v M M v v M M

 



 (25) 

Thus, the three points A1, A2, A3 are also collinear. 

C. Collinearity Condition of three Points Moving on 

different Trajectories 

▪ Applying the property of collinearity. 

In the following we shall present an application in which 

the collinearity principle is used.  
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The following problem is considered: in the same moment 

and from the same point O, three bodies are launched in a 

gravitational field, with different initiated velocities v1, v2, v3 

represented in Fig. 10. 

 

Fig. 10. Launching Points 

We aim to find the relationship that should exist between 

the magnitudes of initial velocities and angle α, so that all 

along the motion, the three bodies would remain collinear. In 

order to solve such a collinearity problem, we should admit 

the following two simplifying hypotheses, which have not 

been included in its statement: ignoring the air resistance and 

considering the three bodies as material points. To establish 

the collinearity condition of the three material points, 

M1(0,y1), M2(x2,y2) and M3(x3,y3), we appeal at first to our 

knowledge of analytical geometry. The collinearity condition 

lies in the following equation according to (8): 

1

2 2

3 3

0 1

1

1

y

x y

x y

 =  (26) 

To express the coordinates of points M1, M2 and M3 at any 

time t > 0, calculated from the moment of launching the 

bodies, we appeal to our knowledge of kinematics from 

mechanics: 

- vertical throwing up: 

2

1 1 10,
2

g
x y v t t= = −  (27) 

- obliquely throwing: 

2 2

2

2 2

cos

sin
2

=

= −

x v t

g
y v t t




 (28) 

- horizontally throwing: 

2

3 3 3,
2

g
x v t y t= = −  (29) 

Substituting then (27), (28) and (29) in determinant (26) 

we get: 

2

1

2

2 2

2

3

0 1
2

cos sin 1
2

1
2

g
v t t

g
v v t t

g
v t t

  

−

= −

−

 (30) 

so that the development of this determinant leads to the 

required condition: 

2 3 2

3 1 2 3 2

2

2 1

cos sin
2 2 2

cos 0
2

   
− = − −   

   

 
−  − = 

 

g g g
v t v t t v t v t v t t

g
v t v t t

 



 (31) 

After reducing the similar terms and dividing by t2, (t > 0), 

we get in the end the equation searched: 

2 3 1 2 1 3sin cos 0v v v v v v + − =  (32) 

▪ Demonstration of collinearity of the points using 

vectors. 

We shall further demonstrate the collinearity of the points 

using vectors this time. Vectors ( , )A A Ar x y=  and 

( , )B B Br x y=  are collinear if and only if their coordinates 

(projections on axes) are proportional, namely: 

A A

B B

x y

x y
=  (33) 

If: , 0B Bx y  , points A, B, C are collinear if and only if 

vectors AB  and AC  are collinear that is, if and only if 

exists, so that: 

AB AC=  (34) 

But: 

( ) ( )

( ) ( )

( ) ( )

( ) ( )

: 0,

=  − + −

= − + −

 − = −

− = −

− −
 =

− −

−  −

B A B A

C A C A

B A C A

B A C A

B A B A

C A C A

C A C A

AB AC x x i y y j

x x i y y j

x x x x

y y y y

x x y y

x x y y

with x x y y



   




 (35) 

Thus, according to Fig. 11, for points M1, M2 and M3 we 

have: 

 

Fig. 11. Position Vectors of Points 
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2

1 1 1

2

2 2 2 2 2 2

2

3 3 3 3 3

0 ,
2

, cos sin
2

,
2

 
= + = − 

 

 
= + = + − 

 

 
= + = + − 

 

t

g
r i y j r v t t j

g
r x i y j r v t i v t t j

g
r x i y j r v ti t j

   (36) 

For points M1, M2 and M3 to be collinear the condition is: 

3 1 3 1
1 3 1 2

2 1 2 1

− −
= =

− −

x x y y
M M M M or

x x y y
  (37) 

Thus, it results: 

( )
3 1

3 2 3 1 1 2

2 2 1

sin cos
cos sin

=  − + =
− −

v t v t
v v v v v v

v t v t v t
 

 
 (38) 

It is noticed that (37) is identical to (31). 

▪ Determining the collinearity relationship of three points 

using complex numbers. 

Next, we shall determine the collinearity equation for 

points M1, M2 and M3 using complex numbers. Associating z 

= x + iy, M(x, y) to set R of real numbers, Ox axis 

corresponds, called in this context, the real axis, and to set iR 

of imaginary numbers, axis Oy, called imaginary axis. The 

plane the points of which are identified with complex 

numbers by function g o f, previously defined, is called 

complex plane. Affixes of points M1, M2 and M3 (fig. 12) are 

z1, z2, z3. Points M1(z1), M2(z2) and M3(z3) are collinear if and 

only if (z3-z1)/(z3-z2) belongs to R. 

 

Fig. 12. Affixes of Points M1, M2 and M3 

According to Fig. 12 and the kinematic equations from 

mechanics, we have: 

2

1 1 1 1 1

2

2 2 2 2 2 2

2

3 3 3 3 3

,
2

, cos sin
2

,
2

 
= + = − 

 

 
= + = + − 

 

 
= + = + − 

 

g
z x iy z i v t t

g
z x iy z v t i v t t

g
z x iy z v t i t

   (39) 

( )

( )

( )

( )

( )

3 3 1 1 3 1 3 13 1

2 1 2 2 1 1 2 1 2 1

2 2

3 1

2 2

2 2 1

3 1

2 2 1

0
2 2

cos 0 sin
2 2

cos sin

+ − + − + −−
= =

− + − + − + −

 
− + − − + 

 


 
− + − − + 

 

−
= =

+ −

x iy x iy x x i y yz z

z z x iy x iy x x i y y

g g
v t i t v t t

g g
v t i v t t v t t

v t iv t

v t i v t v t

 


 

 (40) 

Where: *  . 

Thus, we shall have: 

( )

( ) 

( )

( )

3 1

2 2 1

3 1 2 2 1

3 2 1 2 1

3 2 1 2 1

cos sin

1
cos sin

cos sin

cos sin 0

−
=

+ −

− = + −  

− = + −  

− − + − =  

v t iv t

v t i v t v t

v t iv t v t i v t v t
t

v v i v v v

v v i v v v


 

  

   

   

 (41) 

For the last equation of (40) to be 

( )3 2 1 2 1cos sin 0v v i v v v   − −  + −  =  we must 

have: 3 2 cos 0v v − = and ( )1 2 1sin 0v v v + − = , 

whence: 

3 1

2 1 2cos sin
= =

−

v v
and

v v v
 

 
 (42) 

Equalizing the two equations of (42), it results: 

( )3 1
3 1 2 1 2

2 1 2

2 3 1 2 1 3

sin cos
cos sin

sin cos 0

=  − =
−

 + − =

v v
v v v v v

v v v

v v v v v v

 
 

 

 (43) 

Equation (42) is identical with (32). 

▪ Determination of collinearity by means of the elongated 

angle. 

We shall further consider the demonstration of collinearity 

with the help of the elongated angle (additional angles). If M1 

and M3 are situated on one side and the other of line OM2 and 

m(<M1M2O) + m(<OM2M3) = 180° (Fig. 13), then points M1, 

M2 and M3 are collinear. 

 

Fig. 13. Case of Elongated Angle 

Taking into consideration Fig. 13, we shall make the 

following notations: 
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1 2 1 2

3 2 2 3

,

,

= =

= =

OM M M OM

OM M M OM

 

 
 (44) 

From 1 2OM M results that: 

( )0

2 1 180OM M  = − +  (45) 

From 3 2OM M results that: 

( )0

2 3 180OM M  = − +  (46) 

Calculating the sum of the extent of angles 

2 1OM M and 2 3OM M , we get: 

( )

( ) ( )

0 0

2 1 2 3

0

180 180

360

+ = − + +

− + = − + + +

OM M OM M  

     
 (47) 

But: 

( ) 0180   + + + =  (48) 

Equation (47) becomes: 
0

2 1 2 3 180+ =OM M OM M  (49) 

Whence it results that points M1, M2 and M3 are collinear 

and then the vectors
1 2M M and 

1 3M M being collinear, their 

vectorial product is null. Thus, we have: 

( ) ( )
1 2 1 3

2 2 1 3 1

2 1 2

3 1

cos sin

cos sin 0 0

0



 = − −  + 

= − =

M M M M

v t i v t v t j v ti v tj

i j k

v t v t v t

v t v t

 

 

 (50) 

From the development of the determinant, we get: 

2 3 1 2 1 3sin cos 0v v v v v v + − =  (51) 

Equation (51) being identical with equation (32). Such an 

issue lends itself to interesting discussions. Obviously, 

collinearity is not possible if condition (32) is not met, and 

which, as it is noticed, has a certain symmetry. Moreover, it is 

noticed that the disposition of the velocities of the three 

bodies is symmetrical in relation to axis Oy, the result (32) 

remaining. In this context, other dispositions of velocities of 

the three bodies can be looked for, in order to meet the 

condition of collinearity, if not all along the motion, at least 

for certain moments considered in relation to the moment of 

simultaneous launching of the bodies. 

Next, we shall limit ourselves only to the condition (32), 

assuming v1, v2, v3 being given, and trying to determine α, for 

which collinearity is maintained. To this end, we must solve 

equation (32) in relation to the unknown α.  

By working out this equation, we shall express sin   and 

cos by ( )/ 2x tg = : 

2

2 2

2 1
sin , cos

1 1

x x

x x
 

−
= =

+ +
 (52) 

Substituting (52) in (32) we get the algebraic equation of 

the form: 

( ) ( )2

1 2 3 2 3 1 2 32 0v v v x v v x v v v+ + − − =  (53) 

Equation (53) has real solutions insofar as its discriminant 

0  , that is, insofar as: 

( )2 2 2 2 2

2 3 1 2 3 0v v v v v+ −   (54) 

In this case, the solutions for (53) are: 

( )
( )

2 2 2 2 2

2 3 2 3 1 2 3

1,2

1 2 3

v v v v v v v
x

v v v

−  + −
=

+
 (55) 

Remaining only in the first quadrant of the system 

xOy, ( )0, / 2  , the only possible solution for x is: 

( )
( )

2 2 2 2 2

2 3 1 2 3 2 3

1

1 2 3

v v v v v v v
x x

v v v

+ − −
= =

+
 (56) 

Obviously, the solution (56) is acceptable if v2 > v3 and, as 

a result: 

( )
( )

2 2 2 2 2

2 3 1 2 3 2 3

1 2 3

2

2

=

+ − −
=

+

arctgx

v v v v v v v
arctg

v v v




 (57) 

IV. CONCLUSION 

Interdisciplinarity is a cooperation between various 

disciplines of the same curricular area, regarding a certain 

phenomenon, process, the complexity of which can be 

demonstrated, explained, solved, only by the action of several 

factors. Interdisciplinarity involves approaching the complex 

contents with the aim of forming a unitary image on a certain 

subject matter. This implies combining two or several 

academic disciplines in one single activity. Thus, new 

knowledge is accumulated in several fields simultaneously. 

Mechanics depends on mathematics, and we can realize this 

by the fact that we cannot solve any problem of mechanics 

without mathematics. 

In the paper the tight connection between the two 

fundamental disciplines has been shown, mathematics and 

mechanics. For the time being, stopping here with the 

discussion of the problem, we should mention that such a 

discussion is far from exhausting the multitude of aspects that 

can be raised. This is a small example supporting the 

principle of continuity of knowledge, of the fact that the 

process of knowledge is unlimited, and as in any science, it 

stays open all the time for acquiring new contributions. 

DECLARATION STATEMENT 

Funding No, we did not receive. 

Conflicts of Interest 
No conflicts of interest to the best of our 
knowledge. 

Ethical Approval and 

Consent to Participate 

No, the article does not require ethical 

approval and consent to participate with 
evidence. 

Availability of Data 

and Material 
Not relevant. 

Authors Contributions 
All authors have equal participation in this 

article. 

REFERENCES 

1. P. Balbiani, L.F. del Cerro, “Affine geometry of collinearity and 

conditional term rewriting”. In: Comon, H., Jounnaud, JP. (eds) Term 

Rewriting. TCS School 1993. Lecture Notes in Computer Science, vol 
909. Springer, Berlin, Heidelberg, 1995, 

https://doi.org/10.1007/3-540-59340-3_14. 
 

 

 
 

 
 

https://doi.org/10.35940/ijeat.E4450.13050624
http://www.ijeat.org/
https://doi.org/10.1007/3-540-59340-3_14


 

Aspects of Collinearity Property in Mechanics 

    24 

Published By: 
Blue Eyes Intelligence Engineering 

and Sciences Publication (BEIESP) 

© Copyright: All rights reserved. 

Retrieval Number: 100.1/ijeat.E445013050624 

DOI: 10.35940/ijeat.E4450.13050624 
Journal Website: www.ijeat.org   

 

Author-1 
Photo 

 
 

 

2. P. Balbiani, V. Dugat, L. Fariñas del Cerro, A. Lopez, Eléments de 
géométrie mécanique. Hermès, Paris, France, 1994. 

3. P. Bratu, Mecanică teoretică, IMPULS Publishing House, București, 

2006. 

4. Collinear Vectors: Definition, Condition, Formula with Proof.  

Available: https://testbook.com/maths/collinear-vectors. 
5. H.S.M. Coxeter, S.L. Greitzer, Collinearity and Concurrence. 

Geometry Revisited. Washington, DC: Math. Assoc. Amer., 1967, pp. 
51-79. ch. 3. 

6. De Marco P Júnior, C.C. Nóbrega, Evaluating collinearity effects on 

species distribution models: An approach based on virtual species 
simulation. PLoS ONE 13(9): e0202403, 2018, 

https://doi.org/10.1371/journal.pone.0202403  
7. G.A. Dirac, Collinearity Properties of sets of points, The Quarterly 

Journal of Mathematics, Volume 2, Issue 1, 1951, pp. 221–227, 

https://doi.org/10.1093/qmath/2.1.221  
8. I.Love, The symmetry properties and collinearity of the magnetogyric, 

hyperfine splitting and magnetic susceptibility tensors, Molecular 
Physics, 30:4, 1975, 1217-1220, DOI: 10.1080/00268977500102761 

9. G. Lemaître, “Regularization of the three-body problem”, Vistas in 

Astronomy, Volume 1, 1955, p. 207-215, 
https://doi.org/10.1016/0083-6656(55)90028-3. 

10. C. H. Mason, W. D. Perreault, Collinearity, Power, and Interpretation of 

Multiple Regression Analysis. Journal of Marketing Research, 28(3), 

1991, p. 268–280.  https://doi.org/10.2307/3172863 . 

11. R. Nisbet, G. Miner, K. Yale, “Numerical Prediction”, Editor(s): Robert 
Nisbet, Gary Miner, Ken Yale, Handbook of Statistical Analysis and 

Data Mining Applications, 2nd ed. Academic Press, 2018, p 187-213, 
ch.10. https://doi.org/10.1016/B978-0-12-416632-5.00010-4. 

12. R. Sfichi, Caleidoscop de fizică, Albatros Publishing House, București, 

1988. 
13. V. Titov, Some properties of Lemaitre regularization. II isosceles 

trajectories and figure‐eight, Astronomische Nachrichten, 
10.1002/asna.202114006, 343, 3, 2021.b. 

14. V. Titov, Some properties of Lemaitre regularization: Collinear 

trajectories. Astronomische Nachrichten, 342, 3, 2021.a. 
15. R. Voinea, D. Voiculescu, V. Ceaușu, Mecanică. 2nd ed. E.D.P., 

București, 1983. 
16. E.W. Weisstein, Collinear. From MathWorld-A Wolfram Web 

Resource. Available: https://mathworld.wolfram.com/Collinear.html  

17. C. Wenqi, G. Pillonetto, Dealing with Collinearity in Large-Scale 
Linear System Identification Using Gaussian Regression. 

arXiv:2302.10959 [stat.ML] Machine Learning (stat.ML). Cornell 
University. 2023. https://doi.org/10.48550/arXiv.2302.10959  

18. R.R. Wilcox, Robust Regression, Editor(s): Rand R. Wilcox, 

Introduction to Robust Estimation and Hypothesis Testing (Fifth 
Edition), Academic Press, 2022, pp. 577-651, ch.10. 

https://doi.org/10.1016/B978-0-12-820098-8.00016-6 . 
19. https://www.preferatele.com/docs/matematica/1/interpretarea-geomet1

6.php 

20. https://www.scritub.com/stiinta/matematica/ 
21. https://smartician.ro/interdisciplinaritatea-sau-care-sunt-prietenii-mate

maticii/ 
22. Abdel-Wahab, A. M. (2020). Experimental Work for Evaluation the 

Time Saving Between Different GPS Techniques for Makkah- Jeddah 

Region. In International Journal of Innovative Technology and 
Exploring Engineering (Vol. 9, Issue 9, pp. 313–324). 

https://doi.org/10.35940/ijitee.i7206.079920  
23. Aswal, P., Singh, R., kumar, R., Bhatt, A., & Raj, T. (2020). Resolving 

the four – Bar Link Mechanism by Kinamatics and Revolving Angle 

Solution. In International Journal of Recent Technology and 

Engineering (IJRTE) (Vol. 8, Issue 5, pp. 1003–1009). 

https://doi.org/10.35940/ijrte.e6069.018520  
24. Rizvi, Dr. S. S. H. (2019). Isomorphism and Automorphism in Closed 

Kinematic Chains. In International Journal of Engineering and 

Advanced Technology (Vol. 8, Issue 6, pp. 2457–2460). 
https://doi.org/10.35940/ijeat.f8547.088619  

25. Ganesh, Dr. E. N. (2022). Analysis of Velocity Measurement of Radar 
Signal in Space Vehicle Application using VLSI Chip. In Indian Journal 

of VLSI Design (Vol. 2, Issue 1, pp. 16–20). 

https://doi.org/10.54105/ijvlsid.c1207.031322  
26. Mustofa, B., & Hidayah, R. (2020). The Effect of on-Street Parking on 

Vehicle Velocity and Level of Service at Cik Di Tiro Street Yogyakarta. 
In International Journal of Management and Humanities (Vol. 4, Issue 5, 

pp. 99–102). https://doi.org/10.35940/ijmh.e0534.014520  

 
 

AUTHORS PROFILE 

Lecturer Itu Razvan Bogdan, at University of 

Petroşani, Faculty of Mechanical and Electrical 

Engineering, Department of Mechanical, Industrial and 
Transportation Engineering, Romania. Graduate 

Engineer - Engineering and Environmental Protection in 
Industry at University of  Petroşani, Faculty of Mine and 

Machine Building Technology at   University of  Petroşani, Faculty of 

Mechanical and Electrical Engineering. În the 10-th years of scientific and 
didactic activity, I have elaborated, supported and published as an author or 

coauthor in various groups, a number of over 70 scientific papers in national 
and international jurnals and conferences and autor of 8 books in the feeld of 

mechanics, material strengh, machine part, green design, etc. 

 
 Professor Toderas Mihaela, PhD supervisor in Mines, 

Oil and Gas (Dr. habil.) at University of Petroşani, 
Faculty of Mines, Romania. Research Area: 

Underground and quarries mineral resources 

exploitation, stability and reliability of underground 
works mining, Geomechanics, Rock Mechanics and 

Rock Rheology. Author of 16 books, of which 3 books published in 
international publishing houses; Author of 9 international book chapters; 127 

scientific papers published in international scientific journals, as well 

national and international conferences; National and International grant 
manager and research team member (more than 110); 2 Article-type research 

results award. Any other remarkable point(s): Expert Engineer in Technical, 
Economic and Management of Mining Companies, title obtained after 

graduating National Polytechnic Institute of Loraine, Nancy – France; 

Member in the following professional organizations: International 
Association of Engineering Geology (IAEG), Romanian Association of 

Engineering Geology (ARGI), International Society for Soil Mechanics and 
Geotechnical Engineering (ISSMGE), Romanian Society for Soil Mechanics 

and Geotechnical Engineering (SRGF), General Association of Engineers 

from Romania (AGIR); Reviewer and member of scientific committee of 
different international conferences; Reviewer member of journals: 

Sustainability, Axioms, Minerals, Energies, Mathematics, Processes; JMSE; 
Mining Revue, Proceedings of the Romanian Academy, Journal of 

Geological Resource and Engineering; Journal of Scientific Research and 

Reports; International Journal of Environment and Climate Change; 
International Research Journal of Public and Environmental Health; Current 

Journal of Applied Science and Technology; Asian Journal of Geological 

Research; Journal of Scientific Research and Reports; Asian Basic and 

Applied Research Journal; Asian Journal of Pure and Applied Mathematics; 

Asian Journal of Research in Computer Science; Asian Research Journal of 
Mathematics; Current Journal of Applied Science and Technology. 

 

 
Disclaimer/Publisher’s Note: The statements, opinions and 

data contained in all publications are solely those of the 

individual author(s) and contributor(s) and not of the Blue 

Eyes Intelligence Engineering and Sciences Publication 

(BEIESP)/ journal and/or the editor(s).  The Blue Eyes 

Intelligence Engineering and Sciences Publication (BEIESP) 

and/or the editor(s) disclaim responsibility for any injury to 

people or property resulting from any ideas, methods, 

instructions or products referred to in the content. 
 

 

 

 

https://doi.org/10.35940/ijeat.E4450.13050624
http://www.ijeat.org/
https://testbook.com/maths/collinear-vectors
https://doi.org/10.1371/journal.pone.0202403
https://doi.org/10.1093/qmath/2.1.221
https://doi.org/10.1016/0083-6656(55)90028-3
https://doi.org/10.2307/3172863
https://doi.org/10.1016/B978-0-12-416632-5.00010-4
https://mathworld.wolfram.com/Collinear.html
https://doi.org/10.48550/arXiv.2302.10959
https://doi.org/10.1016/B978-0-12-820098-8.00016-6
https://www.preferatele.com/docs/matematica/1/interpretarea-geomet16.php
https://www.preferatele.com/docs/matematica/1/interpretarea-geomet16.php
https://www.scritub.com/stiinta/matematica/
https://smartician.ro/interdisciplinaritatea-sau-care-sunt-prietenii-matematicii/
https://smartician.ro/interdisciplinaritatea-sau-care-sunt-prietenii-matematicii/
https://doi.org/10.35940/ijitee.i7206.079920
https://doi.org/10.35940/ijrte.e6069.018520
https://doi.org/10.35940/ijeat.f8547.088619
https://doi.org/10.54105/ijvlsid.c1207.031322
https://doi.org/10.35940/ijmh.e0534.014520

